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In a year when numerous new disc formats (both audio and video) are being launched into the
marketplace, it is sad to say the least to be reporting on the official demise of the first commercial
disc, the 78. Some 30 years after the long playing record was introduced, the Recording Industry
Association of America has finally deleted references to the 78rpm record in its revised
Dimensional Standards, Disk Phonograph Records for Home Use bulletin. Perhaps we should
be organising a sweepstake on the actual year that the 33rpm LP is similarly officially no longer
recognised. But then what is to replace it? A new digital dedicated audio disc system (such as
developed by Matsushita and Philips) or perhaps a digital format disc that may be replayed on
a video disc player. A typical `serious' `hi -fi' listener will currently have a dual speed turntable,
open reel tape recorder, and Compact cassette recorder with Dolby
is probable that a video
cassette recorder will have already, or will shortly be, joining these three other units in the hi -fi
cabinet, and this to be followed by either a digital audio disc player or a video disc recorder.
Each of the six different units has a distinctly different purpose within a typical consumer
household.
According to this scenario, the old turntable will presumably have disappeared to have been
replaced by a digital disc of some form which should then be free from contamination by dust,
and damage by scratches. But which record company will be the first to offer digital discs (forget
digital PCM video cassettes -duplication costs are astronomic) because the origination, pressing,
and distribution costs will be phenomenal while there are only a few thousand digital disc
players in the market place, and only the major multinational record companies could possibly
justify the venture capital necessary to break into the market. But while there will be resistance
to programme suppliers, player sales will similarly be restricted since who will possibly purchase
a unit for which there are very few discs available. So no players means few discs, and few discs
means few player sales. Naturally this problem doesn't arise with cassette systems, be they
audio or video, since these machines can also be used to pirate other people's records and tapes,
that is until this supply runs out and it becomes necessary to purchase prerecorded cassettes.
We are all agreed that digital audio discs will prove advantageous over LPs, and many of us
will appreciate the cheap feature movie video discs just becoming available in Atlanta with
the Philips /MCA /Magnavox video disc player launch in January. It would thus be in the
best interest of both record and film companies for the same player to handle both audio and
video discs. One `pressing' plant could handle both audio and video discs thus reducing the
pressing costs of each, with also increased penetration of players since consumers will have
double the potential programme /records available, even initially. It naturally goes without
saying that there is only room for a single digital audio disc format, and that wheeling and
dealing between manufacturers is essential to ensure that the market is not saturated with a
variety of non -compatible units. While this does not significantly matter with video cassettes
which are primarily an off-air recording medium onto blank tape, multiple audio or video disc
formats would be disastrous for all parties concerned.
Elsewhere in this issue is an article about the audio aspects of the Superman movie. It might
be interesting to note that in its first five days on release in the USA it took no less than $9.5
million (with $7.5 million over a single weekend) in 500 theatres, while British receipts totalled
£475,068 in the first seven days of release. It goes without saying that Superman II is already in
production at Pinewood.
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favourably comparable to any console availabletoday
standard frame 36 in, offering simultaneous quad, stereo and
mono mix from 32 tracks with DC subgrouping of VCA- assisted
channel faders and echo returns; complete with parametric
equalization on all i/o modules; overall status control of main
modes of operation; automation ready with floppy disk memory
system under design, and compatibility with other programmers.
Contact Nick Franks and Graham Langley
AMEK SYSTEMS AND CONTROLS Ltd., ISLINGTON MILL, JAMES ST.,
SALFORD M3 5HW. Tel: 061 -834 6747. Telex: 668127
Or-Australia:

Belgium:

Con Psorakis,
AUDIO CONTROLS,

Luc Ardyns,
JUST BORN STUDIOS,

22 Finnis Street,

Terlindenstraat 76,
1790 Hekelgem,
Belgium.
Tel: 053-70 50 03

North Adelaide.
Tel. 08 -267 2049
Telex: 88729
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France:
Francis Linon,
SOCIÉTÉ CYBORG,
13 Rue Bisson,
Paris 19,

Germany:
Manfred Brunwey,

Tel: 366 1772

Tel: 40 -439 7245

845 9448

RECORD STAR STUDIO,
Berstorffstrasse 123,
D -2000

Hamburg 50.

HOLLAND:
Ton Vlasman,
Transit Music Plant,
P.O. Box 2128,
3000 CC Rotterdam,
Tel :I0 -12 -0742

USA:
Brian Cornfield,
EVERYTHING AUDIO,
16055 Ventura Boulevard,
Suite 1001,
Encino, Los Angeles, CA 91436
Tel: (213) 995 4175

Telex: 651485
East Coast Distributor:

Martin Audio, New York City
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Stones' Rolling Studio
A complete recording studio in a van? For Mick Jagger, it is almost a necessity. Mick and the Stones can be inspired to produce their next hit anytime,
but when they're on tour or on vacation, the best recording studios aren't
always around the corner. The Stones rely on their Shure -equipped mobile

studio for the unmatched recording perfection they insist upon, for these
moments of midnight inspiration. Whether in a recording session or on stage,
the Stones' SM7, SM58, SM82, SM53 and SM56 microphones are their
assurance of consistent quality and natural sound.
Shure Electronics Limited
Eccleston Road, Maidstone ME15 6AU
Telephone: Maidstone (0622) 59881

II
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Professional
Will Beat Any Genuine Advertised Price

We

Europe 's Larges t Suppliers of Studio
MICS -OVER S00

REVOX

ALWAYS IN STOCK!

Incredible stocks at
ridiculous prices!
Y

TEAC A3340S

..

EQUALIZERS
SOUNDCRAFTSMEN

Graphic EQ's.
SAE Parametric EQ's.

JVC

SEA 10 (2 x 5 Band),
SEA20 (2 x 7 Band)
TECHNICS SH9010 (2 x 5
Band), SH9090 (I x 10 Band)
MXR (I x 5 Band), (I x 10
Band), (2 x 10 Band)
MM -Pace (2 x Band), SR271
(I x 27 Band)

AKG We carry every model
inc. capacitors
BEYER Most dynamic+ribbons.
CALREC 600 Range.
Y
SENNHEISER Large stocks.
Shelf.
Off
the
B77, A700
SONY All models.
varispeed, low speed,
NAKAMICHI All models.
-F all accessories!
E.V. Selected range.
price.
us now for the lowest
SHURE Very large range.
40 41
:Y

A77,
High

pitch
Ring

WOLLENSAK

_

NEUMANN All

WOLLENSAK /West
End Distributors

popular

models.
!- Cables, Transformers, Stands,
MIXERS
Connectors & Clips, Windshields, The widest range under one
etc.
roof!

TAPE AT
TRADE PRICES

Any quantity
same price ."
tape, IO2" reels.

CANNON XLR'S

AGFA PEM368 Metal
£1006 ANY QUANTITY -SAME PRICE
AGFA PEM368 Plastic
£7.79
) ^ 4"1XLR -3 -I IC £1.39 +VAT
SCOTCH 207 Metal
£9.81
XLR -3 -12C £1.06 +VAT
SCOTCH 207 Plastic
£8.03
XLR-3-3 IC £I.85-VAT
MAXELL UDI80 Metal
£8.89
XLR-3-32C £1.06 `-VAT
TDK AUDUA LB3600 Met £I .40
TDK AUDUA L3600M Met £9.50
SONY SLH -11- 1100BL Met E10. 00 AMPLIFIERS
SONY SLH -740B Metal
£6.89 HH S500D, TPA, All stage
REVOX 601 Metal
£
80
amplifiers.
REVOX 601 Plastic
£1000 SAE From 2 x 50 watts to
All above prices exclusive of VAT. 2 x 400 watts RMS.
Also large stocks of 7" & 5" reels.
QUAD 405, 303, 50E usually
in stock.
JPS A fantastic range of budget
studio amps.
N

High Speed Duplicators.
£1498 90 +VAT. New 2772A/V
gives 2 stereo musicassettes in
under 4 minutes. Call in for a

demonstration.

I

1

UHER PORTABLE
RECORDERS
As used by most

Broadcasting Companies.
All models in stock plus every
accessory available.

Very low
prices, e.g.
4000IC £225
VAT.

-SONY+

1

Mixers in stock:

SOUNDCRAFT

16/2, 12/2,

12/4 Series II.
HH 16/2, 12/2.

MM All models.
TEAC- TASCAM Models
I, 2, 3,

5

=

Accessories.

CANARY 10/2, 10/4.
HILL 16/2, 10/2.
SONY MX8, MX5I0, MX650.
Plus ALLEN & HEATH,
JVC, UHER, EAGLE, etc.

DC 300A, D150A,
D60. Trade prices.

..

..e.,

Plus complete range of
Off the Shelf. ancillaries.

From £35- £2500.

AMCRON

SPECIAL

8 TRACKS +" or I"
NAKAMICHI
Both Tascam and Brenell
+ JVCT
TECHNICS+ Recorders in stock for immediate
delivery.
TEAC.
Portables all

4- channel recorder.
Symul -sinc. 102" reels,
72 + 15 ips.
NOW BACK IN STOCK
Price on application.

8

Track

OFFER
AMCRON D I SOA

f

3 I I

VAT FEW ONLY

Plus Echoes, Phasers, Flangers,

Limiters, Noise Reducers,
Expanders, Mix -Downs, Mic
Stands, Cable Drums, Disco
Gear, Chassis Speakers, Studio
Monitors, Headphones, Demags,
Splicers, etc.

-AUDIO & DISCO: 114 -116 Charing Cross Road, WC2 01 -836 2372 7851
Also separate floor of Hi -Fi and Video Phone 01 -240 3386 7
TAX -FREE EXPORT & EXPRESS MAIL ORDER: REW House, 10 -12 High Street,
Colliers Wood, SW I9. 01 -540 9684
Also at 230 Tottenham Court Road, W.I.

REWPRO

The Professional Everything Store
6
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Audio

Established 1948

& Slage Equipmenl
EXCLUSIVE FROM REW
SAE

OZ)OL^ö0000-07.7

.

tVbocaoc

A superb range of studio electronics from the U.S.A.

POWER AMPLIFIERS
PARAMETRIC EQUALIZERS
Prices exclude VAT

2800 Parametric equalizer

2 x 4

Bands
Bands

Parametric equalizer 2 x 2
4000 Electronic crossover, stereo, variable frequency
4100 Digital time delay, stereo
2200 Power amplifier 2 x 100 watts
2400L Power amplifier 2 x 200 watts
2500 Power amplifier 2 x 300 watts
2600 Power amplifier 2 x 400 watts
5000 Impulse noise reduction unit
1800

£40800
£23900
£15500
£35400
£34600
£57800
£75500

00000000000000

£887 00

£17600

SOUNDCRAFTSMEN
America's Largest Manufacturer of Graphic Equalizers

GRAPHIC EQUALIZERS
10 Bands
E199.00

2204 2 x
2205 2 x

10

Bands,

rack mount
2209 2 x

10

E226 00

NEW CLASS H
POWER AMPLIFIER

£31900

watts, meters

Bands,

rack mount,
600 ohm balanced
in /out

XLR

MA5002

2 x

250

£39900

Prices exclude VAT

HH DIGITAL
MULTI ECHO
Studio quality at an economic
price.
Facilities include
A.D.T., echo and reverb.
Fully electronic (no tapes or
discs) giving exceptionally
low noise.

Open 9.30 am

-6 pm -6 days

-

a

week

walk in
95% of advertised
gear available off the shelf

dust

Payment by: Cash,
Barclaycard, Access,
American Express, Diners,
HP (Instant credit possible)
THE LOW PRICE HOT
LINE 01 -836 2372

Cable,

Connectors, and
Accessories For the
Broadcasting & Recording
Industries
from

FUTURE FILM

9t

°dóß

lea
t

ss

centrepoint

1Y

REWV
NEAREST TUBE STATION
TOTTENHAM COURT ROAD UNDERGROUND

DEVELOPMENTS
36/38 Lexington Street, London WIR 3HR
Telephone01 -437 1892 3

Telex 21624ALOFFD G

7

FORMULA SOUND INTRODUCE
THE S19GA HALF-OCTAVE
One unit combining dual
EQUALIZER/ANALYSER
19-band graphic equalizer
and real-time analyser.
Fast and simple to

operate
Greater selective
frequency control
Dual half-octave
L.E.D. display
Digital pink noise source
Full professional specification
Equalizer only is available as S19G
More information from
Formula Sound, Waterloo Road,
ULA
FORM*4:r-$
Stockport SK1 3BD
SOUND Telephone
061-480
Telex 669249
3

3781

The Complete
Stereo Processing
System

COMPRESSOR

LIMITER EXPANDER

NUT
IN

ExPEAme

GE1E

-----1

s

FELIASE

OUT

44)14611 tria
sys..

illPEER LIMIT

COMP

Aria

EXP/GATE

44

WOTAN

COMPRESSOR
o

II

The Orange County CLX-S-FM belongs in your studio
to assure you of transparent, accurate stereo or dualchannel processing with maximum control. It is a'
powerful new tool for the creative producer/engineer.
Compressor with adjustable ratio, threshold, attack
and release times, for loudness enhancement
Fast peak limiter with 250:1 slope for overload
protection
Highly effective expander/noise-gate for noise
reduction
High frequency limiter with selectable pre-emphasis
characteristics
Extremely accurate stereo tracking
Overall performance specs and construction to the
highest industry standard
Also investigate the VS-3 Stereo Processor which
offers internally pre-set functions for the budgetconscious user looking for great sound.

4

"

ORANGE COUNTY ELECTRONICS

INTERNATIONAL INC.
Exclusive Sales & Marketing:

rkiK150Und
Dealer Inquiries Invited

8

680 Beach Street, San Francisco, Ca. 94109 (415) 673-4544
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You always perform better

with the right equipment
With Neal Ferrograph yOU get the right equipment for
the job, and the best in its class. goxxl formula for
success, of which you can be assured every time you
choose from the frilly - integrated range orspecialist
recording and ancillary equipment in the NEAL
FERR( X ;RAM I range.

The NEAL 302.
Incorporating a 3 -motor mechanism, controlled by a
full solid state logic system actuated by ultra light
touch buttons, this is the machine used by top
recording studios and broadcasting stations, for
duality cassette copies and for in - cassette
duplication masters.

The Ferrograph Logic 7.

tuanslxortable tape recorder of unrivalled facilitic:
taking all spool sizes up to 27 cm, and providing
three speeds, plus positive action push buttons in
association with logic circuits ... for fast, safe tape
handling under all conditions.
.1

Studio S
studio tape recorder logic cont rolled for
superb tape handling characteristics,
offering a choice of stereo, twin truck
and full or half track mono heads,
Pl'JI or NT meters, IEC( ('('IR)
or NABequalisation,console
or transportable models.

A professional

The R'1S 2.
Combines in one easy to use compact instrument the
measurement of gain, noise, frequency response,
input sensitivity, output power, distortion and the
parameters relating to recording equipment, such as
%avow and flutter, crosstalk, drift and erasure. Its
range of application can be extended even furtherby
the addition of the Auxiliary Test i'nit ATV 1.

NEALFEliliO(i1LPI

1

TOTAL TAPE TECHNOLOGY
SIMONSIDE WORKS SOUTH SHIELDS TYNE & WEAR NE34 9NX

Telephone SOUTH SHIELDS 10632) 566321 Telex 537221

9

Artistic licence?
We at QUAD go to a very great deal of
trouble to ensure that with a QUAD 33 in the
Cancel position, the voltage delivered to your
loudspeakers is a virtually exact RIAA transfer
of the voltage the pickup will produce into a
stated passive load. Nothing added - nothing
taken away.
A visiting journalist recently suggested that
we should not do this. Final adjustment should
be done by ear, he said.
What an opportunity!
After all we know that if we add a little
warmth with a subtle boost in the lower middle
and balance this with an ever so gentle hump
in the quack region (2- 3kHz), we can make
most programmes sound superficially more
impressive. Come to that, why not change the
3180uS to 5000uS adding a little more 'heft' that
most people will fall for. We could even make
a special model for the boom and tizz brigade.
Been to any live concerts recently ?
For further details on the full range of
QUAD products write to
:

The Acoustical Manufacturing Co. Ltd.,
Huntingdon, Cambs. PE18 7DB

Telephone (0480) 52561
:

QUAD

4

for the closest approach to the original sound
QUAD is a Registered Trade Mark

10
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The unique TEAC

range from ITA

Only ITA offer such a wide range of models -always in stock.
TASCAM 80 -8
This 8 track recorder is available with or
without DBX noise reduction.

Immediate delivery.

A2340 SXH
All the advantages of 15 ips operation

now available on this model, Outstanding
value among 4 channel recorders.

Exclusive to ITA.

We hold the largest
stock of TEAC in the UK
for immediate delivery.
Visit our new showrooms
for a demonstration.

INA

A3340S Industrial
This upgraded version of the A3340S
standard model features 63d8 signal to
noise ratio.

Exclusive to ITA.

MIXERS
The Tascam Series Model 3 and Model 5.
In stock, and available for demonstration.

-7 Harewood Avenue,
Marylebone Road, London NW1.
Tel: 01 -724 2497
Telex: 21879
1

PICO

i

SLIM LI N

mixer

Penny & Giles

PLUS

small
development
in the fader
business
Penny & Giles new Slimline fader is only 12-7mm
wide with a 65mm electrical stroke. Yet, within
that 12-7mm body width you can have mono or
stereo outputs, optional switch linear or audio taper
with an infinitely smooth and stepless fade - plus the
other performance advantages of Penny & Giles
conductive plastic faders.
Our small development sounds good
small price to match.

- and

has

Specially developed at the request of
Thames Television and other T.V.
and film production companies with
Extra facilities not available on
standard model.

a

Write for full details or phone
our sales office.

E Q Bypass switch.

Phase -change switch.
Tone Generator.
Nickel Cadmium batteries to
treble times between charges.
Novel idea of priority p.p.m.
(Two peak programme meters in
space of one reads higher of two
outputs all the time with
indication of left or right.)

-

t
Penny & Giles Conductive Plastics Limited
Newbridge Road Industrial Estate Pontllanfraith Blackwood
Gwent South Wales Telephone Blackwood (0495) 223771
1640 5th Street Santa Monica California 90401
Telephone 213 393 0014
12
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Developments

Hall Lane, Walsall Wood
WALSALL, W. Midlands, WS9 9AU
Telephone: Brownhills 5351/2/3 (STD Code 05433)

Telex: 338212 Audio
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The Revox A77 is the most widely used compact recorder for all
professional requirements. Over 400 versions to give you a machine
tailor -made for your precise requirements.
Full ITA after sales service back up.

...,
.
.

,4

e

vat

,11

REVOX from 0 IAA
-7 Harewood Avenue, Marylebone Road, London NW1
Tel: 01 -724 2497. Telex: 21879
1
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IVIE
IS A NATURAL

A state -of- the -art
real -time analyzer

The 1E -30A RTA from IVIE is
the most advanced audio analysis

system in the world, yet it weighs a mere 3 pounds.
It's so small that you can place your complete acoustics
laboratory under an airline seat.
To assure the ultimate in measurement accuracy, IVIE uses
6 -pole (Class 111) 1 /3- octave filters, and built in a low noise, precision (Type 1)
sound level meter. These features combine to provide unmatched measurement capebilities for
atlon and evaluation. Having a calibrated voltage input range of 180 dB
sound sys
) allows for accygate measurements from the noise fteors -6f preamplifiers to line
(0.5
el volt es (selectable true rms, average or peak detectors); ;t.. ei .
the new 1E -17A accessory, the
microprocessor
140A has microprocéssor calculating power, and an X -Y recorder
interface for data output. Now you can automatically analyze RT6o,
time delay events, reflections, articulation losses,
tone burst and absorption characteristics -all under
computer control. Don't settle for bulky test gear
that does only half the job. Get the lE -30A System.

'

accesyrlth

Ai La

Ni

.1

SOUND

IEVEI META

17

1

fOUtNf

The IE -30A is shipped fully calibrated in

rugged flight case with a precision Type
microphone. RTA test probe
and rechargeable batteries.
a

1

MT.. WINDOW

HANG(

1

For the professional. it's

a

natural.
Call or write for a brochure
and a demonstration.
IVIE ELECTRONICS INC.

500 West 1200 South

Orem, Utah 84057 U.¡;,A.
(801) 224 -1800
TELEX or TWX: 910- 971.588W

»
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This is ITAM '79
1.

ITAM 1610.16 track 1"recorder
2.
3.

ITAM 806.8

track iZ "recorder

ITAM 10 -4.10 input 4 output mixer

882.8 input 2 output mixer
10 bands per channel
Stereo,
ITAM Graphic Equalizer.
4. ITAM

5.

6.

7.

ITAM Compliment Stereo compressor

ITAM Modular Ancillary

ITAM

from Britain

limiter

System

-7 Harewood Avenue, Marylebone Road, London NWI.
Tel: 01 -724 2497 Telex: 21379
FRANCE: Son Professionnel, 2 Rue des Tennerolles, 92210 Saint Cloud
(Paris). Tel : 602 6815
I

The SL4000 Series from
Solid State.
Virgin on the ultimate.
The SL4000 master recording
consoles have been designed to be the
most technologically sophisticated,
flexible and engineer- oriented production
recording consoles ever built.
And with every good reason.
* Fully distributed -logic control of all
the major console states.

*
*

*

*

16

An instrument-quality compressor/
limiter /expander /noise gate on
every channel.
On each channel, the most
comprehensive and flexible
parametric equaliser ever supplied
on a production console.
Overload indicator on each module.
Two independent subgrouping

STUDIO SOUND, MARCH

*
*
*

*
*

systems: 8 -VCA subgroups using
separate faders and patch-free
audio sub grouping.
The first genuine one- button
drop -in system.
Full control of all tape machine
functions literally from the
engineer's seat.
Pretimed automatic fade.
Compact size and grouping of

functions.
A highly sophisticated computer
system with functions of level
memory, drop-in timing,
autolocation, editing and record keeping which are as yet
unparalleled.
-

1979
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Like no other, the SL4000 Series
works while others play.
No wonder Virgin chose it for their
new complex.
You should be so lucky.

SOLID STATE LOGIC LIMITED
Stonesfield. Oxford.

Telephone 099-389 324 444
Telex: 837400 Music G.

USA -AUSTRALASIA.
Sierra Audio Corporation.
Burbank. California. USA.
Telex:691138.

American
Newsletter
-*************************************1
Ampex ATR

,

w

700

Auratone

Now every studio can afford legendary

The amazing
5C
Super
Sound Cube.
Only 6" x 6"

cluding balanced inputs /outputs,
Cannon connectors, variable tape

sounds enormous!
Only £38 per
pair.

-

Ampex performance and reliability.
Fully professional specification in-

speed, sel sync. The price will fit this
year's budget, not next year's! Sole
distribution by ITA.

but

it

-*** ^ ********* ^ ** ^ ********* ^ *********ANew! Cassette
Orban

copiers from
Pentagon
Simple operation

Model C -1
Model C-4

--

Mono
Stereo

-

fully automatic 16
times speed. Choice of
one or three copies.

C32/34

-

produces

-

all

out -

other

makes
75 C60 per hour. Budget
price from £587 + VAT.

',-

.,,

-

Model C32S
Mono
Model C34S
Stereo

-

Dual channel multispring reverb unit. Each channel features four springs
far smoother than single spring systems. "Twang" and "boing" are
virtually eliminated by incorporating a floating threshold limiter. Bass,
mid -range EQ and bandwidth controls. The best compact reverb unit
available.

***Nt**** * * * * * * *** * * ** * *** *****fit * * * * *
Sound
Tangent
Workshop
+--

Model 1280 Mixer. At last
a
cost effective mixer for the 8
track user. 12 input channels, 8
outputs, parametric EQ (optional), compact size. Send for

Model 3216. America's
biggest selling multitrack mixer is now
available in England. It
is designed for 8, 16 or
24 track operation) upgradable). The very
comprehensive facilities
are remarkable for the
price
around £6,000
for 16 x 16 configuration.

*

'11.11/0111

-

our comprehensive leaflet.
Price from around £1600.

-******************** *****************
/'{

-7 Harewood Avenue, Marylebone Road, London NW 1
Tel: 01 -724 2497 Telex: 21879
1

EI

FRANCE: Son Professionnel, 2 Rue des Tennerolles
92210 Saint Cloud (Paris). Tel. 602 6815
www.americanradiohistory.com

.

18

Audix design and manufacture is exclusively
committed to broadcasting and sound
distribution systems. A truly comprehensive
and flexible range of equipment is available
from Audix covering virtually all sound
control requirements for radio /television
broadcasting and recording

Nearly 30 years of design experience
enable Audix to offer a total service
system design, custom manufacture when
required, installation, test, commissioning
... for further details return
the coupon below

Manufacturers of
sound systems
and electronics

Tel: Saffron Walden
(0799) 40888
Telex: 817444

Station Road. Wenden
Saffron Walden
Essex CB114LG

STUDIO SOUND, MARCH

-

1979
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aco

sIcs

The Microphone
The most important component of your sound
system! Impossible? Not at all!

Today. AKG microphones are the natural first
choice of "top flight" professional enter 'ainers, recording studios, radio and TV
networks all over the world.
Use an AKG microphone. Together you will
make an unbeatable team'

Whether you area P.A. installer, studio, vocalist
or an instrumentalist. it is vital that your
talents are projected to their best advantage
It could be the difference between success
or failure. Your success or failure!
To invest in an AKG microphone ensures
complete freedom from worries about inferior
microphone installations when "on tour"
and means that you can always give your
audience the benefit of a consistently fine performance.

AKG Acoustics Ltd. 191 The Vale, London W3 7OS, Telephone 01 -749 2042 (5 lines), Telex 289 38 (akgmic g)

www.americanradiohistory.com
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TRAD
i FOR

ELECTRONICS
SALES LTD.

SALE

TASCAM 80/8 8 -track on finch ...
...
805 8 -track finch ...
3M M79 24 -track with Sonaplan Autolocate
STUDER A80 16 -track with Autolocate

IITAM

STUDER A80
STUDER A80

16 -track

STUDER A80

8 -track

£2100
...

...

£1550

£15500
£12500

LI 1500
L11000

16 -track

...

...

...

£6250

8 -track

£2250

STUDER C37 Stereo
STUDER A62 Stereo

E1000

STUDER J37

SCULLY 280

£700
E5500

16 -track

£3000

SCULLY 280 8 -track

ISCULLY

£4250

100 16 -track

...
SCULLY 284 Stereo
AMPEX AG350 Stereo
AMPEX AG440 Stereo Replay only
...
AMPEX 351 Mono Full Track
LEEVERS RICH

£750

...

1450

...

E450

E250
E150

finch Transport
Stereo with Pilot Tone and Mono

STELLAVOX SP7
...
...
...
...
Headblock
Remote
with
16
-track
AMITY SCHROEDER
...
MCI JH 10 l6 -track with Autolocate
OTARI 4 -track on finch, as new

E7000

New TRADEQ

Spring Reverbs, Stereo
Mono

New EVENTIDE Harmonizer
,-inch NAB or CCIR Test Tapes
Test Tapes
z -inch NAB or CCIR
-inch NAB or CCIR Test Tapes
I

...

E

£1500

...

...
...
TRIDENT 24 -16 -16 Desk ...
...
AMEK 20 -16 (20 months old)
SOUND TECHNIQUES 28 -24 (14 months old)
...
...
...
...
AMEK 20 -16 (18 months old)
£200 and
SCAMP Modules 504, S24
100 New and Second -hand Microphones in stock
..
12 New ELECTROVOICE RE20 Microphones, each
180

£950
£4750

1150
£6500

£16000

L7000

...

E400

£180

£275
£175

...

...

£950

...

...

£18
£28

...

...
...

...

2 -inch NAB or CCIR Test Tapes ...

...

£92

...

£180

IN THE P.A.
M 260 NS

DYNAMIC RIBBON
MICROPHONE

All speeds available

All goods listed above in stock at time of going to press
Prices are exclusive of V.A.T.

911

149B ST. ALBANS ROAD
WATFORD, HERTS.

STUDIO SOUND, MARCH

Specifications:
Frequency Response:

50

-

18 000 Hz

Hypercardioid
Polar Pattern:
-60 dbm
0,9 mV /Pa
Output Level:
- 153 dbm
EIA Sensitivity Rating:
200 ohms
Electrical Impedance:
> 1000 ohms
Load Impedance:
Excellent anti -feedback characteristic over the
whole frequency range.

Telex 262741

Tel. WATFORD 47988

20

CHAIN...

1979

Send now for Brochure to:
BEYER DYNAMIC (GB) LTD.,
1, Clair Rd., Haywards Heath, Sussex.

NAME
ADDRESS

www.americanradiohistory.com

I.
SAVES TIME ....FAST

The Wollensak
is a compact high speed

The Wollensak 2772AV Stereo High Speed
Desktop Duplicator (£1498.90 +8q VAT)

fpa

Roger Brown
Fraser Peacock Associates Ltd.,
94, High Street, Wimbledon Village,
London SW19.

supplying studios, schools, the
broadcasting industry and
governmental departments carrying a full range of products
Beyer Revox Neal Quad JBL Phase
Linear Tannoy Teac DBX
AKG Allen and Heath and Brenell

cassette to cassette duplicator
capable of producing stereo
copies from a stereo master.
It is designed to produce
high quality copies without
the need of an experienced
operator.

019477551

/

rtir

Turner Ferrograph Uher.
Accessories:
XLR Mics Stands spools De Magnetisers
Splicers Signal Processors Mixers.

PRO -WORKSHOP AND

MOBILE SERVICE FACILITIES
Buy and sell second hand Studio
EXPORT
Equipment, collections /delivery
now at new premises

THE
STUDIO
SHOP
Oxgate Farm
Coles Green Rd
London NW2 7EY
Ring 01 -452 1979

st/1
sq!ipA9t
Sri ',Ices
LIMITED

For JBL and Tannoy.
For components and complete systems, we're main agents.
For accurate and powerful reproduction, JBL and Tannoy
monitor systems have an international reputation.
For expert advice on matching components and building
your own systems, you can draw on our extensive experience
of professional acoustics.
For studio monitors, stage monitors and complete PA
systems (from 1kW upwards) our own equipment, using JBL

and Tannoy drive units, is unrivalled, and complements their
existing range.
For more details, contact
Court Acoustics Ltd
35/39 Britannia Row
London N1
Telephone: 01 -359 0956
ACOUSTICS
V
Telex: 268279 Britro

fOuRT

www.americanradiohistory.com

Studio Compressor-Limiter
AS REVIEWED IN NOVEMBER STUDIO SOUND
wmca

u

.11.4.

1+

4)

new product designed and
developed with care by
Audio Developments The
quality and performance
you expect.

The AD055 is for rack mounting.
The controls on the attractive front
panel are clearly laid out and colour coded for greater simplicity. All the
input and output connectors have XLR,
DIN and PO Jacks fitted as standard.

A

-

ADOSS

COMNüSSOD-tMMYI.

The AD055 Compressor is a dual
channel compressor /limiter with a
comprehensive range of useful
facilities. The two identical systems
may be linked for stereo operation.

Specification
RATIOS 2 3.1 5.1 Limit i2o li
RELEASE TIME Adjustable 75mS 150mS 300mS bOOmS 1.2 sec 2.4
ATTACK TIME Adjustable
25mS 0 5mS 1mS 2mS 4mS 8mS.
FREQUENCY RESPONSE 1dB 20 Hz to 30 kHz NO COMPRESSION
1

-

sec

-0

DISTORTION 0.1% at 1kHz to 10kHz NO COMPRESSION + 8dB input
MAX. COMPRESSION 25dB
MAX. OUTPUT + 19dB at 1kHz + 12dB at 20Hz
MAX. INPUT Dependent on the MAX. OUTPUT and MAX COMPRESSION
NOISE Wideband -68dB Band Limited
71dB

-

Developments
Hall Lane, Walsall Wood
WALSALL, W. Midlands, WS9 9AU
Telephone: Brownhills 5351 /2/3 (STD Code 05433)
Telex: 338212 Audio

8

Input noise 200ohm source- 128 .5dBu (1: 2dB NF)
*Mixing noise 16 Ch. routed at unity gain -85dBu
Output noise -98dBu All at 20kHz bandwidth
A very quiet mixer for the small studio or Self-Op
Musician 24/8 size 176 x 70 x 30cm
*Measured at OdBm input: Distortion 0.01% 1kHz

Very comprehensive facilities
Also 12/4 and 16/8 versions

available

MAGNETIC TAPES LTD.
22

QM2 Series
24 Inputs
Out 16 Track Monitor

STUDIO SOUND, MARCH 1979
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Chilton Works, Garden Road,
U.K.
Ri h ond, -7957'

Boothroyd Stuart -Meridian Active Loudspeaker M1

I
An active loudspeaker derives great musical and sonic
benefits from the incorporation of electronics specifically
matched to the enclosure and drive units. Each of the three
drive units is driven directly by its own power amplifier and
is individually protected against abuse. The electronic
crossover is a constant voltage design which has only a 1.8dB
energy ripple. This, combined with electronic time delay and
phase compensation, gives a speaker system which is
minimum phase ripple and time delay compensated up to
5KHz. The exact action of the crossover and phase
compensation ie the result of several years' investigation into
stereo image formation in multi -way speakers.

Feedforward and feedback correction, and the use of a high
order bass system comprising a specially designed driver and
auxiliary radiator results in a speaker whose response is
smooth and even, from 26Hz to 20KHz.
This loudspeaker is, in our opinion, the ultimate
development in an accurate, musical loudspeaker
the
stereo image accuracy, depth and spaciousness, combined
with the wide and smooth frequency range and high level
possibility ensures that the loudspeaker will not intrude upon
the musical experience. This is the meridian of loudspeaker

Sensitivity
Output maximum

-20dBm for 85dB

Matching

Noise
Response

20dB spl
-3dB 26Hz -25KHz 318ír steradians
±2dB 150-20KHz
OdBm over 4K or 6005
or -20dBm over 4K or 60052

Input for full output

108dB spl

@

spl @ 1m @ 1 KHz
1m music programme

-

design.

Size

±1dB wrt reference 30Hz -20KHz

990mm high (39in), 495mm wide
(19.5in), 345mm deep (14in)
Approx 30 kilos (661b)

Weight

Units currently in use worldwide
116.

=

Units currently in use in Britain
18.

Units supplied in Britain by Subjective
Audio = 12.

SUBJECTIVE AUDIO
6 WINDSOR ROAD,
PALMERS GREEN,

LONDON NI3,
ENGLAND
01 -886

7289

SAVE OVER £800
AN 8 -TRACK STUDIO PACKAGE

YOU CAN'T AFFORD TO MISS

...

ALLEN & HEATH BRENELL MINI 8
STUDIO PACKAGE, COMPRISING:
MOD II CONSOLE 16 X 8
HEAVY DUTY POWER SUPPLY
BRENELL MINI 8
INCH COMPATIBLE
STUDIO RECORDER
DIGITAL TAPE COUNTER
ELECTRONIC VARISPEED UNIT
PRO -LIMITER
PLUS -FREE OF CHARGE, CATHEDRAL CL4
QUAD COMP /LIMITER
FINANCE AVAILABLE
I

WRITE OR TELEPHONE FOR DETAILS TODAY

e

CATHEDRAL SOUND LTD.,
FOURWAYS, MORRIS LANE,
HALSALL, ORMSKIRK,
LANCS. L39 8SX
TEL. HALSALL (0704) 840328

For the superb range of BGW amplifiers come to Court:
we're sole UK agent and distributor.
For outputs from 60 Watts to 1000 Watts.
For efficient service: because we manufacture our own
professional audio equipment and have lots of experience
distributing other people's, our servicing arrangement for BGW
is unbeatable.
For very reasonable prices: £320 buys the 250D, £530 the
750 (list prices). And those prices include built-in cooling fans,
delay turn -on, input- output connectors and full protection
making BGW equipment excellent value for money.
For more details, contact
Court Acoustics Ltd
:35/39 Britannia Row
London N1
Telephone: 01 -359 0956
' \ ,
ACOUSTICS
Telex: 268279 Britro
`

-

T
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WEEKEND COURSE APRIL

27 - 28 - 29

DIGITAL TECHNIQUES
This course is designed for
senior technical and management
staff who wish to inform themselves
about the present and future use of
digital techniques in sound recording

mixing consoles and peripheral
equipment.

Illustrated above are the two latest additions to the well -known
range of WOELKE Wow and Flutter Meters, the ME 201 Flutter
Classification Unit, and the ME 401 Automatic Distortion Meter.
Fuller details on application.

Prospectus from

APRS Secretary
E. L. Masek

LENNARD DEVELOPMENTS

LIMITED

206 Chase

Chestnut Avenue
Chorleywood, Herts, UK
WD3 4HA
23

Side, Enfield, EN2 OQX

Tel. (01) 363 -8238

9

KENNARD & SONS
LIMITED

Suppliers of new and reconditioned uprights and
grands since 1823

--- -

BLUTHNER GRAND
BLUTHNER GRAND
BECHSTEIN GRAND
BECHSTEIN GRAND
5' 0"
BOYD GRAND
HEMSDORF GRAND
STEINWAY GRAND
BLAISE HARPSICHORD
THOMAS SPINET
Also in stock

-

6' 10"

... £4300

6' 4" ...

... £2800
£3800

5' 10"
6' 6" ...

... £3300
.. £1400

£1500

5' 4" ...

6' 4" ...
(2 manual)

... £5800
.

..

£2650
£575

OTARI
Cassette Copiers
-

Special offer
ITA have a small
number of reconditioned DP -4050
reel to cassette
copiers. Fully
overhauled, and
with new ferrite
heads, they are
offered with a

.'1110.'

``-...:..:

..

6 -month

guarantee.
large selection of upright piznos, new
and second -hand

NORTHGATE,
CANTERBURY,
KENT
Tel. Canterbury 60331

Finance arranged. £3000 each +VAT

86 -88

24

4
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1-7 Harewood Avenue,
Marylebone Road, London NW1.
Tel :01 -724 2497

Telex: 21879.

Boothroyd Stuart -Meridian Active Loudspeaker M1

An active loudspeaker derives great musical and sonic
benefits from the incorporation of electronics specifically
matched to the enclosure and drive units. Each of the three
drive units is driven directly by its own power amplifier and
is
individually protected against abuse. The electronic
crossover is a constant voltage design which has only a 1.8dB
energy ripple. This, combined with electronic time delay and
phase compensation, gives a speaker system which is
minimum phase ripple and time delay compensated up to
5KHz. The exact action of the crossover and phase
compensation is the result of several years' investigation into
stereo image formation in multi -way speakers.

Feedforward and feedback correction, and the use of a high
order bass system comprising a specially designed driver and
auxiliary radiator results in a speaker whose response is
smooth and even, from 26Hz to 20KHz.
This loudspeaker is, in our opinion, the ultimate
development in an accurate, musical loudspeaker
the
stereo image accuracy, depth and spaciousness, combined
with the wide and smooth frequency range and high level
possibility ensures that the loudspeaker will not intrude upon
the musical experience. This is the meridian of loudspeaker

Sensitivity
Output maximum

Matching
Size

Noise
Response

Input for full output

-20dBm for 85dB spl @ lm @ 1KHz
108dB spl @ 1m music programme
20dB spl
-3dB 26Hz -25KHz 3 /8ir steradians
±2dB 150 -20KHz
OdBm over 4K or 6002
or -20d8m over 4K or 60012

-

Units currently in use worldwide
116.

Units currently in use in Britain
18.

Units supplied in Britain by Subjective
Audio = 12.

design.

±1dB wrt reference 30Hz -20KHz
990mm high (39in), 495mm wide
(19.5in), 345mm deep (14in)
Approx 30 kilos (661b)

Weight

SUBJECTIVE AUDIO
6 WINDSOR ROAD,
PALMERS GREEN,

LONDON N13,
ENGLAND
0I -886 7289

POWER AMPLIFICATION

BY MUSTANG

co

IDT

Our SS. 100 and
of up to 175 and

SS.50 are economical amplifiers with outputs
100 Watts RMS into 4 -16 ohms, typical THD
0.1 %, slewing rate > 10v /ps, noise > 90dB

figures being
down, zero level input, and full electronic protection.
Considering these points with their proven reliability and
robust construction, plug' in output transistors and driver
board, optional balanced input and 100V line output, and
virtually ex stock despatches we reckon we take some beating!
Contact us now for the full technical specifications.
Manufacturers of mixers, integrated mixer amplifiers and slave amplifiers.
studio power amplifiers, transformers, lighting control equipment and
cabinets for the home and export markets.
Contact us for full illustrated technical brochures.

MUSTANG
COMMUNICATIONS
Nelson Street, Scarborough,
North Yorkshire YOI2 7SZ
England
Telephone 0723 -63298

L

J

For studio monitoring.
For mastering, use our new 4 -way JBL-based system
specially designed for British and European studios.
Several great names have got it already including Gus
Dudgeon, De Lane Lea, and Britannia Row Studios.
And for complete monitoring installations from top to
bottom and wall to wall, as well as accurate and sensitive
alignment using spectrum analysis, contact
Court Acoustics Ltd
35/39 Britannia Row

London N1
Telephone: 01 -359 0956
Telex: 268279 Britro
www.americanradiohistory.com

Morningtide

No. The sun is not setting on
AMS products.

Quite the contrary, the AMS
Digital Delay Line is rising
fast to outshine all other time
domain equipment on the
studio market.

The AMS Digital Delay Line is
simply the best in the world.
MCI (Professi6na1 Studio Equipment) Ltd., MCI House, 54 -56 Stanhope Street,
London NW' 3£X. Telephon: 3 -388 7867/8
www.americanradiohistory.com

Boothroyd Stuart -Meridian Active Loudspeaker Ml

.
An active loudspeaker derives g eat musical and son,
benefits from the incorporation of electronics specifically
matched to the enclosure and drive units. Each of the three
drive units is driven directly by its own power amplifier and
is
individually protected against abuse. The electronic
crossover is a constant voltage design which has only a 1.8dB
energy ripple. This, combined with electronic time delay and
phase compensation, gives a speaker system which is
minimum phase ripple and time delay compensated up to
SKHz. The exact action of the crossover and phase
compensation iu the result of several years' investigation into
stereo image formation in multi -way speakers.

Feedforward and feedback correction, and the use of a high
order bass system comprising a specially designed driver and
auxiliary radiator results in a speaker whose response is
smooth and even, from 26Hz to 20K Hz.
This loudspeaker
is,
in
our opinion, the ultimate
development in an accurate, musical loudspeaker
the
stereo image accuracy, depth and spaciousness, combined
with the wide and smooth frequency range and high level
possibility ensures that the loudspeaker will not intrude upon
the musical experience. This is the meridian of loudspeaker

Sensitivity
Output maximum

Matching

*1d8 wrt reference 30Hz -20KHz

Size

990mm high (39in), 495mm wide
(19.5in), 345mm deep (14in)
Approx 30 kilos (661b)

Noise
Response

Input for full output

-20dBm for 85dB spl @ 1m @ 1KHz
108dB spl @ 1m music programme
20dB spl
-3dB 26Hz -25KHz 318a steradians
±2dB 150 -20KHz
OdBm over 4K or 60052
or -20dBm over 4K or 6000

-

design.

Weight

Units currently in use worldwide =
116.

Units currently in use in Britain =
I8.
Units supplied in Britain by Subjective
Audio = 12.

SUBJECTIVE AUDIO
6 WINDSOR ROAD,
PALMERS GREEN,

LONDON NI3,
ENGLAND
01

-886 7289

May we introduce

ourselves...

We have been well established as an important
domestic Hi Fi and Video supplier for some years
and we have now finalised a formidable professional
audio section designed to cater for studios and
professional users like yourselves.
To give you some idea of the
standard we set, look at the
company we keep.
We are main agentsfor:

Pricing:

1BL (we are the only place to have 4343,
4315, 4301.4380 monitors on dem and
available, and a full stock of drive units).

KEITH MONKS complete range in stock:
TEAC &TASCAM AKG QUAD

ALICE REVOX ALLEN &
HEATH NEAL BRENELL.

of your equipment requirements

We also supply:
Beyer

Master

Dolby
BGW
Klark

very, very competitive with (proper)
professional discount structure.
Stock:
big and getting bigger for fast
delivery times.
Delivery service, demonstration
facilities, consultancy service, and
account facilities.
As you can see, a large percentage

DBX Amcron Studer Rusco
Room SIS EMI EMT
MCI Shure 3M Sennheiser
Orban/Parasound A &R
Teknik Agfa to name but a few.

(splicing tape to 24tk masters) can
be obtained from one source at your
normal pricing. We do the running
around and paperwork, you just
'phone.

For specialised electro- acoustic equipment.
For broad tone control, use our 27 -way 1/3- octave mono
graphic equalizer: 40Hz to 20KHz with ±1 dB of correction.
For the ultimate in tone control we've just introduced a new
30 -way /3- octave'stereo graphic equalizer.
For flexibility in multiway monitor systems, you need our
2, 3 or 4 way switchable stereo crossover. High slew rate and
low noise IC's reduce phase shift to an inaudible minimum.
And for extremely accurate assessment of audio signals
there's our world famous spectrum analyser with every facility
you could ask for. It's available in digital form, too, in a much
1

...give us a try, you have nothing to
lose, -you could gain a lot!

GRRHPfl1S
PROFESSIONAL

86 -88 Pentonville Road, London N1.
Telex: 299446
Tel: 01- 837 4412 Ext. 66

smaller package.
For more details of these and other instruments, contact
Court Acoustics Ltd
35/39 Britannia Row
London N1
Telephone: 01 -359 0956

Z

Telex: 268279 Britro
www.americanradiohistory.com

ACOUSTICS

news
Sound Workshop
Console

1280

Virgin tape moves

NARM 21st Annual

The tape duplications department Convention
Sound Workshop Professional of Virgin Records has moved to The National Association of
Audio Products, now distributed 150 Goldhawk Road, Shepherds Recording Merchandisers are to
hold their 21st annual convention
in the UK by ITA, has introduced Bush, London W12, UK.
in Hollywood, Florida from March
the 1280 8 -track recording console.
This year's convention
23 -28.
The console is essentially a 12/8
includes educational sessions on
console with an 8 x 2 stereo monitor
radio advertising, creative in-store
mix, 8 x musicians cue mix, and
merchandising, and opportunities
an independent 2 -track mixdown Contracts
buss.
Each of the 12 inputs Alice has secured a contract for in home entertainment via the
features 3 -band eq ( +15dB of four sound control consoles from video disc and video tape. The
shelving at 100Hz and 12kHz, and the Ghana Supply Commission for convention will also see the
15dB of peak or dip at 3.7kHz), the Upper Region Agricultural presentation of the 1978 NARM
Awards for the best -selling recor35dB trim control, push-button Development Programme.
Full details are
track assign, full panning, echo Dynair Electronics has received ded product.
send, locking solo and mute orders in excess of $1 million for available from NARM Inc, 1060
switches, 26dB mic pad, mic /line its new Dynair System 21 distribu- Kings Highway North, Cherry
switching, straight line fader, and tion switching equipment in its first Hill, New Jersey 08034, USA.
Phone: (609) 795 -5555.
pre- and post -fader patch points. six months of availability.
All 10 output busses feature Sound
Workshop's unique Tri -lite LED
readouts (a two colour /three LED
readout with two green linear
LED's operating at -15VU and
-6VU respectively and a red quasipeak LED operating at OVU). In
addition an optional VU meter
bridge can be fitted to the console.
The console also features talkback,
slate, and ` talkback into cue'
switching and the eight tape /buss
switches permit monitor mixes to
be fed by the buss outputs or multitrack tape machine. For installations where the 3 -band eq is not
flexible enough Sound Workshop
offer an optional Super Eq facility
providing three bands of equalisation within a choice of five frequencies per band and the facility for
each band to be switched in or out
individually. Super Eq is available
on either the first eight input Sound Workshop 12808 -8EQ with meter bridge
channels or on all 12 input chanSound 79 International
nels. Another option is the 1280 AES British section
Expander which provides an addi- Forthcoming meetings include a Exhibition
tional 12 input channels. This unit lecture on February 13 at 7.00pm
is available with or without mic by Christopher Daubney and Ian
input transformers. Specifications Collins of the IBA entitled Surround The Sound 79 International exhibilecture by tion organised by the Association
of the console are: frequency Sound; March 13
response +0.25dB -0.75dB 20Hz- Professor Seker on Static Electricity of Sound and Communications
20kHz, distortion 0.04 % (maxi- in Hi-fi Equipment; April 17- Engineers, is to be held at the
mum 0.15 % at 20kHz + 10dBm Amplifier Testing by John Wood - Cunard International Hotel, Hamoutput), crosstalk 60dB (10kHz), gate (ITT); May 15 -The Soundfield mersmith, London W6 from March
output buss noise -80dBm (10Hz- Microphone by John Wright (IMF); 20-22 inclusive. On display will be
12 inputs and June 12 -New Developments a wide range of sound and com20kHz unweighted
assigned), and mic input equivalent in Electrostatic Loudspeakers by munications equipment ranging
noise -124dBm (10Hz-20kHz un- Peter Walker of Quad. The venue from up- market mixers and studio
weighted). Size of the console is for the meetings is the Institute of equipment to discotheque, inter686mm x 508mm x 140mm and Electrical Engineers, Savoy Place, coms and paging equipment.
London WC2. In addition to the The exhibition hours are 10.00am
price is approximately £1,600.
Sound Workshop Professional above meetings there is a visit to to 6.00pm (5.00pm on the final
Audio Products Inc, 1324 Motor Thames Television at Teddington day) and admission is free to anyParkway, Hauppauge, NY 11787, on February 15 organised by Hugh one having a professional or busiFord. Further details of this year's ness interest. Further information
USA. Phone: (516) 582 -6210.
UK: Industrial Tape Applications, AES activities are available from is available from Douglas Joyce or
Brian Atkinson, 32 Knoll Rise, Sandra Dreelan at ASCE Limited,
1 -7 Harwood Avenue, Marylebone
Road, London NW1 6LE. Phone: Orpington, Kent BR6 OEL, UK. 47 Windsor Road, Slough, Berks
SLI 2EE, UK. Phone: 0753 39455
Phone: 0689 25423.
01 -724 2497.
1

-a

-
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Studio acoustic analysis

and room equalisation

service
Laboratories
Research
Sound
Limited has introduced an acoustic
analysis service for the small studio
owner which can cost as little as
£100. The service is a two-tier
service offering initially a complete
acoustic checkout of a studio or
monitor room enabling the studio
to be tuned to the type of recording
envisaged. This overall measurement and analysis of room response,
monitoring acoustics and sound
insulation noise transfer performances can be surveyed and a report
Secondly, Sound
submitted.
Research Laboratories can make
detailed recommendations as to
the most practical and cost effective
means of improving the acoustic
performance of a room and consultants will, if required, commission the studio after the work has
been carried out. Further information on the service is available from
Peter Mapp, Sound Research
Laboratories Limited, Holbrook
Hall, Little Waldingfield, Sudbury,
Suffolk CO10 0TH, UK. Phone:
0787 247595.

Toa tie -clip mic

Toa Electric has introduced a new
tie -clip electret condenser mic, type
EML024. The mic has a frequency
response of 50Hz to 15kHz,
sensitivity in 65dB +3dB at 1kHz,
and impedance is 6005. The mic
comes with a loft lead and retails
at £14.43 (ex VAT).
Toa Electric Co Ltd, Castle Street,
Ongar, Essex CM5 9JY, UK.
30
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Close -up of the Toa
EML024 tie clip

a quality

compressor/limiter
from an industry leader
for £100...?

-10- 12- 16- 18- 21-24-

yes! IhIbx 163
Compression ratio 1:1 to infinity
if Single knob control
* 2nd harmonic distortion 0.1%
* Threshold -36dBm to + 4dBm
Equivalent input noise -78dBm
`Over Easy' transfer characteristic
Constant output level at all compression ratios
Ideal for professional stage use
x- Price £100

-

For full details
on the new dbx 163 contact:

Spain

:

Mike Llewelyn -Jones
AP Postal 8.178

Madrid
Tel: Madrid 6370752

Scenic Sounds Equipment
97 -99 Dean Street,
London W 1 V 5RA.

Tel 01 -734 2812/3/4/5
:

Denmark
Lake Audio APS,
Artillerivej 40,
DK -2300 Copenhagen S
Tel Copenhagen 570 600
:

France

3M France SA, Mincom Div.,
Boulevard de l'Oise,

Norway

Kvam Audio,
Tollbugt 7,

95000 Cergy
Tel Paris 749 0275

Oslo 1
Tel Oslo 412 996

Holland

Sweden
Tal & Ton Musik & Elektronic AB,
Kungsgatan 5,
411 -19 Gothenburg
Tel Gothenburg 130 216

:

Pieter Bollen Geluidstechnik,
Hastelweg 6
Eindhoven
Tel Eindhoven 512 777
:

:

:
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Syntovox

221

Vocoder

Synton Electronics of Holland has
introduced the Syntovox 221 20channel electronics effects vocoder.
The vocoder is basically a 20channel audio analyser, synthesiser
and control system which can
analyse and synthesise speech,
impose speech upon various sounds,
alternate the timbre of instruments,
add harmonic or non -harmonic
overtones to instruments, generate
speech (with optional computer
interface), and control synthesisers
and other voltage controlled units.
The unit features 18 -band pass
filters plus low pass and high pass
filters operating over 54dB per
octave in both the analyser and
synthesiser sections; real time
analysis LED readout; 20x20 matrix
patching; internal pulse generator

FRAP transducer
systems

Syntovox 221 Vocoder

for speech synthesis; a fill -in and
cleanfeed facility; random vlf and
step modulation; Ifo modulation;
and voiced /unvoiced inputs in
addition to the speech input. The
vocoder is a 19in rack mount unit

which has a 56 -way multiconnector
for external control and computer

applications.
Synton Electronics BV, Zandpad
46, Postbus 83, NL-3620, Breukelen,
Holland. Phone: 03462 3499.

Stateside Electronics Limited has
been appointed sole UK and
Ireland distributors for FRAP
transducer systems. FRAP's complete range of pick -up transducers
for acoustic instrument amplification including their three- dimensional transducer and professional
pre -amp systems will now be
generally available in this country.
Specialised woodwind and special
application units will be available
to order and a new model, the IT,
with an integrated pre-amp miniaturised into the head, priced at
£31.78, has been introduced. Full
details of the FRAP range are
available from Stateside Electronics
Limited, Unit 8, New Road,
Ridgewood, Uckfield, Sussex TN22
5SX, UK. Phone: 0825 5566.

Technicobel mixing
consoles

in the Televic Group to the Belgium renamed Technicobel. Technicobel index with over 2,300 addresses
company Presisia, except for the specialises in developing and manu- (many with contacts), from audio,
In July 1978, the Belgian holding French division which specialises facturing mixing consoles for sound film, AV and video companies. The
company Electrobel sold its interest in professional audio, and was reinforcement, broadcasting and 545 -page book is packed with over
recording studios-the develop- 450 photographs covering virtually
ment department employs 12 all video equipment available on
including four engineers.
The the market. The Video Yearbook
RS50 console is designed for sound 1979 is edited by Angus Robertson
reinforcement and theatres and (also editor of a well -known prooffers 24 inputs, 2 returns, 2 sub - fessional sound magazine) and is
masters, 8 outputs and optional the first in a series of Yearbooks
16 -track monitoring.
First intro- that we hope to publish -see the
duced in October 1978, the RS50 Information Request on page 39
has been supplied to the `Maison of December Studio Sound. The
de la Culture' of Amiens, and Yearbook is available through all
ordered by the ones in Aulnay, good bookshops for £12.50, or
Bobigny and Le Havre. Similar direct from the publishers Bland modules are used for the RS40 12/4 ford Press, Link House, West
sound reinforcement console, the Street, Poole, Dorset BH15 ILL,
RB60 12/4/4 broadcast console and for £13.20 including handling.
RST50 24 -track music recording

Technicobel RS50 console for sound reinforcement and theatres

console. Technicobel also manufacture communications systems,
including the Coma 50 9 input, 80
output triple matrix system supplied to the FR3 regional station
in Bordeaux. Finally Technicobel
manufacture the Car! 50 radio
broadcasting console designed for
smaller stations, that offers all
mixing, communication and monitoring systems necessary for producing simple programmes.
Technicobel, 8 rue De La Croix Matre, BP 26, F-91122 Palaiseau,
France. Phone: 920 8039. Telex:
692543.

Video Yearbook

1979

Despite its name, the Video Yearbook 1979 includes considerable
material of interest to sound engineers including sections on mixers,
tape recorders, headphones and
headsets, magnetic film recorders,
talkback and intercoms, and an
extremely comprehensive address
30
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Tandberg to be
restructured
December 13th, 1978, saw the
announcement by the Norwegian
government that Tandbergs Radiofabrikk A/S is to stop its present
trading operations in Norway.
Following the announcement a
receiver was appointed and a group
of consultants are presently evaluating the long -term future of the
Norwegian company. The consultants we understand are to report
their findings on January 8th, 1979.
The Norwegian government has
pledged to continue its support of
the company with a view to
restructuring the special product
divisions of the company that have
a continuing commercial future.
Tandberg's data products division
and educational equipment division
we understand will continue to
operate as will the major part of
32
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for spectral content
or peak amplitude envelope
and corresponding control voltages
are developed. These control voltages vary the
time of the delayed signal and thereby establish
The MICMIX notch spacings in the flanged output according
Dynaflanger has to programme content and front panel control
the unique capability to
settings.
dynamically control flanging effects
Dynamic flanging is possible in three
automatically in response to the frequency or basic modes, with the dynamic tracking reversal
amplitude variations of the programme material. capability expanding this to a total of six
Input signals are continuously analysed
distinct effects.
For full details on the MICMIX Dynaflanger contact
Spain
France
Mike Llewelyn -Jones
3M France SA, Mincom Div.,
AP Postal 8.178
Boulevard de l'Oise,
Madrid
95000 Cergy
Tel Madrid 637 0752
Tel Paris 749 0275

Norway
Siv Ing Benum,
Skovvn 22
Oslo 2, Norway
Tel Oslo 565 753

Denmark
Lake Audio APS,
Artillerivej 40,
DK -2300 Copenhagen S
Tel Copenhagen 570 600

Sweden
Tal & Ton Musik & Elektronic AB,
Kungsgatan 5,
411 -19 Gothenburg
Tel Gothenburg 130 216

:

UK

Distributors

:

:

:

Scenic Sounds Equipment,
97 -99 Dean Street,
London WI V 5RA.
Tel 01 -734 2812/3/4/5
:

:

Holland

Pieter Bollen Geluidstechnik,
Hastelweg 6,
Eindhoven
Tel Eindhoven 512 777
:

:

:
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the audio and hi -fi division. The
future of Tandberg's Norwegian
TV set manufacture, loudspeaker
manufacture and receiver production is in some doubt; however it
is unlikely that tape recorder
production including the new
Actilinear machines will be affected.
With regard to Tandberg's UK
operations (Tandberg (UK) Limited and Tandberg (Electronics)
Limited), these are likely to be
sold to the present UK interests
operating them. News of the UK
companies futures is expected in
early January. Commenting on the
present situation John Farnell,

managing director of Tandberg
(UK) Limited, said: "We are still
a very active and viable company
here in Britain, marketing both the
consumer range of products and
specialist educational equipment.
We have every confidence that we
shall be able to secure supplies of
all our key products from Norway.
We do not expect the immediate
future to be without its difficulties,
but we intend to pursue a vigorous
programme for safeguarding our
markets and, in close co- operation
with our Norwegian colleagues, to
create and build from the very best
to emerge from their situation."

SAE 4200 speaker switching system

Broadcast Equipment
Show
The third Broadcast Equipment
Show, sponsored by Audio &
Design (Recording) Limited, was
held at the IBA's Crawley Court
Centre near Winchester in early
December. This event, which was
an informal exhibition open solely
to people working directly within
the broadcasting industry, was a
friendly and highly successful evening for all concerned. Over 20
companies exhibited their products
and we understand that orders
worth in excess of £lm were taken
by the exhibitors.
Whilst the majority of equipment
on display had been shown before,
two companies products caught the
eye. The first was the unveiling of
the prototype of a new broadcast
Custom Modular Mixer from Alice.
This is a development of Alice's
successful ACM system to cover
the full range of radio broadcasting
requirements, from multitrack and
stereo production mixers to on -air
master control and self-op consoles.
The new mixer system is available
with any number of input channels
and with variable output configurations -mono, stereo (plus derived
mono) or programme plus audition
in mono or stereo (plus derived
mono in either case). Up to four
separate mono sources, with individual talkback to each source, can
be accommodated, enabling two or
three -way telephone discussions,
and additionally external news
sources (eg, sports reports) to be
incorporated into networked or
two-way programming. The mixer
32

system features very comprehensive
voice -over and monitoring systems
and in addition to the usual loudspeaker and local headphone outlets, has two independent studio
headphone feeds, all with independent level controls. A number of
optional configurations are available and the mixers can be supplied
with or without a central script
area, in table-top or floor standing
formats, or in basic metalwork for
custom mounting.
The other company which attracted our attention was Philip Drake
Electronics who exhibited a dual
audio distribution amplifier and a
flexible talkback communication
The talkback system
system.
features customised central switching units using combinations of

SAE 180 two band per channel parametric equalizer

New SAE models
Scientific Audio Electronics has
unveiled two new products, a new
parametric equaliser and a loudThe
speaker switching system.
Model 180 is a two band per
channel stereo parametric equaliser
with variable level, frequency,
bandwidth and line attenuation
controls. Price of the unit is $250.
The Model 4200 is a loudspeaker
switching system designed to

plug -in pcbs structured to the
individual user's needs dependent
upon source, destination and distribution. The dual audio distribution
amplifier is a high quality, high
performance line amplifier with
50k52 balanced input and 5052 or
5û balanced output and an overall
gain of unity. Both the input and
output are transformer coupled
allowing total isolation between
signals. The unit is intended for
use in the distribution of a balanced
line level signal to 10 outputs,
through isolating resistors, or for
applications which require an input
signal to be buffered or isolated.
Frequency response of the unit is
50Hz to 50kHz +0.1dB, THD
better than 0.1 %, and output noise
better than -80dB. The distribution

Overall a busy scene at the Broadcast Equipment show
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accommodate up to three pairs of
loudspeakers or three sets of headphones, or any combination of
these. The third headphone output
is a direct output capable of
handling inefficient headphones or
electrostatic headphones. Price of
the unit is $75.
Scientific Audio Electronics Inc,
701 E Macy Street, Los Angeles,
Cal 90012, USA. Phone: (213)
489 -7600.

amplifier is based on a BBC design
and is manufactured under licence
from the BBC. This unit is the
first product from a projected
comprehensive range of broadcast
standard equipment which will
include a line sending amplifier, a
high gain line amplifier, a Post
Office line interface and a power
supplier with automatic battery
standby. It is anticipated that these
and other products will become
available during the year.
Congratulations must go to Dave
`Scoop' McVittie of Audio &
Design for organising this highly
successful mini exhibition which
was a delightfully informal event
without any of the hassles involved
in visiting the larger exhibitions.
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Below: New Alice broadcast custom
modular mixing system

txnkey

Our Business is
helping you withyours...
Considering or upgrading a multitrack system ?
We offer a select range of studio equipment, backed with
advice, demonstration and service. Turnkey sell, install, lease or hire.

VARISPEED

TEAC
TASCAM SERIES

For many years QUAD
amplifiers have been a
UK Studios for
quality monitoring. Their
latest model, the 405 current dumping design is
now
available
from

standard in

TURNKEY.

We supply and install the TEAC TASCAM multitrack
system. Mixers Models 2, 3 and S, and tape recorders
3300S, 3340S and 80 -8 are suitable for both multichannel
and audio production applications.

A new range of signal
processing equipment designed specifically for
budget installations. A
versatile, expanding system that features quality
and low cost.
Limiter /compressor
input, output, attack and
release controls.
Parametic Equaliser Two band boost cut control with peak frequency

Low capacitance cables
prevent high frequency

Now available in
standard Tube -Paks.
8 Pack 18 ins, patch
4 Pack 6 ft, interconnect
2 Pack 12 ft, interconnect
loss.

Custom rolling consoles

for all TEAC recorders.

unique design permits
tape storage or mounting
noise reduction. Sold as a
flat -pack kit.
A

Stop Press - Just announced, the budget stereo
ten band graphic from
Statik Acoustik.
Phone now for details.

Monitoring Systems

JBL

HUH

By popular demand we
have produced a compact
vari-speed unit that can be
easily connected to any
fixed speed recorder. The
power oscillator is housed
in a free standing case and
connection is via two wires
to the capstan motor.
The hand held remote
switches between fixed
speed operation and a
plus or minus 15 percent
pitch control.

tuning.

With every four track
that we sell, we supply,
free of charge, the remarkable 1478 mixdown
mixer. Tone pan and fader
on each channel, and no
noise, distortion or overload.

Reverb Unit - For mic
or line application with
equalisation and mix controls.
Dual Notch - Twin tunable
low
frequency
notches for programme
filtering.

Microphones anu
Accessories

Signal Processir,

KEITI-1
TOMI-05

LT=

._!

HLpRR

©CU.RF.0

10

rKniK

Are you ready

for
Multitrack

3

The Turnkey book includes comprehensive information about our products and accessories.

Please write or call for your free copy.
Teac's 16 page booklet "Are you ready for multitrack?" is also available on request.
Call Andrew Stirling at

:

ftarrnkey
8 East Barnet Road, New Barnet, Herts EN4 8RW Supply

&

Installation of Recording Equipment Telephone

:

01 -440 9221

Telex : 25769
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news
Neumann celebrate
years

MCI JH -32

developments

50

November 30, 1978, saw the 50th
anniversary of Georg Neumann
GmbH. Neumann is a name which
almost demands no further comment but we feel we ought to
briefly add our own accolades to
the achievements of the company's
50 years in business. Much of its
success is undoubtedly due to the
pioneering spirit of its founder
Georg Neumann. Georg was a
remarkable man who constantly
worked to further the audio
industry's state of the art. The
achievements of the man and the
company are almost legion, ranging
from the first industrial manufacture of condenser mics (including
the Neumann CMV3) to the first
Neumann disc cutting machines in
1930; the development of the
principle of the gastight NiCad
rechargeable battery; the introduction of the legendary U47 condenser mic; the company's work on
the technology of mic membrane
production; and perhaps of greatest
impact on today's audio world the
development and production in
conjunction with Teldec of the
stereo disc cutting system. The

Further to our report on MCI's
JH-32 three -inch tape recorder in
our AES New York report, news
reaches us that Ampex, 3M, BASF
and Agfa are currently offering
three -inch tape and that MRL are
making a three -inch alignment tape
available. Scheduled deliveries of
the JH-32 at present are for Air
Recording Studios, London (2);
CBS Recording Studio, London
Point Studios,
(3); Compass
Nassau; Criteria Studios, Miami
(5); and State Records, London (4).
Custom -built Neumann mixing console

work of the company and the man
was
recognised when Georg
Neumann was awarded the Emil
Berliner Prize in 1973 and the AES
Gold Medal in 1976. It is unfortunate to say the least that the
great man's death in 1976 prevented him joining the company in its
50th
anniversary celebrations.
However, the success of the company's products whether they be
condenser mics, mic accessories,
artificial heads, disc cutting equip-

ment, recording consoles or computer- controlled switching systems,
seems to be assured. As a measure
of this success it is interesting to
note that the newly introduced
VMS80 disc cutting lathe is already
sold out well into 1980 even though
deliveries of the new lathe have yet
to commence.
Although no
company's continuing success is
sacrosanct, we are sure it would
surprise no one if in 2028 we celebrate the company's centenary
!

People
Dennis Wratten has been appointed executive vice-president of
KLH Research and Development
Corp, with Frank Jones being
appointed vice -president of product
development.
Robert Coppola,
formerly executive vice- president of
KLH, has become president of
parent company Electro Audio
Dynamics new European operation.

THE JENSEN DIRECT INJECT BOX

YSCENIC SOUNDS
UIPMENT
HIGH QUALITY
JENSEN TRANSFORMER
PO GRADE JACK SOCKETS
RECESSED SWITCHES
PROTECT AGAINST
DAMAGE AND DUST
GROUND LIFT SWITCH
SWITCHABLE PAD
SWITCHABLE HF ROLL OFF
LESS THAN 0.02% THD
AT 1KHz
For full details on the
Direct Inject Box please contact

Scenic Sounds Equipment
97 -99 Dean Street,
London W IV 5RA.
Tel
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:

01 -734

2812 3 4; 5

:

The Soundcraft 1 "8- track.
Produced after two years of development, it's sophisticated, easy to use, reliable, and its specifications are supera.
The deck plate is a rigid aluminium casting of extreme dimensional accuracy, ensuring the absolute stability of the
tape path.
Tape tension is servo controlled, as is the capstan (which has +15, -50°ió varispeed control), and wow and flutte- is
only 0.03%.
Control and monitoring facilities are comprehensive. A simple push -button matrix permits selection of line -in, sync and
replay for any of the tracks and led's indicate the selected status.
The tape counter has a plasma display reading in minutes and seconds. There is also a highly accurate search -to -zero
facility.
A special feature of the machine is that the whole of this control
0''
panel, and the varispeed control, can be used remotely. So once
the machine is prepared, a single engineer can work a recording
C
session without leaving the mixing console.
Repay S/N is 76dB (reference 510nWb IEC curve A); erasure is
-_--70dB and record /replay frequency response is +1, -2dB (30Hz
to 20kHz).
All signal levels can be adjusted by presets on each channel. The external power supply is fully protected and
19" rack mounting.
The Soundcraft SCM 381 -8 is built to the highest professional standards throughout for the production of master

. 4>qO
iQa
_

quality recordings.
The UK professional price is £5,250 (excluding VAT). It includes all the above features as standard.
Contad Soundcraft for a brochure giving more details and a full technical specification.
Soundcraft Magnetics Ltd, 9 -10 Gt Sutton Street, London EC1V OBX, England. Telephone 01- 2513631 or
Telex 21198.

01

-253 9878.

8OURUD
WT
MAGNETICS
LIMITED
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shidio diary
Morgan Recording

Studios

Morgan Studios have been around
for a long time, since 1968 in fact
when engineer Harry Davis began
building the first studio of what
has become one of the best known
studio complexes in the UK. From
being an 8-track studio in a room
which is now the studio's bar, the
studios have grown considerably
so that now there are four studios,
all well equipped and spacious.
Growth of the studios under Harry
Davis, who oversaw the building
of all four studios, has been a
steady progression, with the most
recent studio, Studio Four, coming
into operation in 1973. Since this
time, however, considerable updating has been carried out, the
most recent changes being the updating of Studio Three in August
1977 and the updating of Studio
One in September 1978.
With the latest update just having
been completed I felt now was a
good time to visit the studios and
meet chief engineer Jack Davies.
Jack is a member of the `old
school', a man with a wealth of
knowledge at his fingertips and a
pleasant, friendly approach born
of long experience of the recording
business. Having started straight
from school with EMI back in
1933, Jack has been involved with
the development of recorded sound
from the advent of stereo recording
by Blumlein, and the introduction
of magnetic tape recording, right
up to the present time. The most
interesting period has been the
development of recorded sound
At that time Jack
since 1945.
worked at EMI Hayes as a liaison
engineer liaising between the design
and production teams on the
manufacture of EMI's professional
and domestic stereo equipment.
Jack recalls the introduction of one
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of the first domestic stereo replay
only decks using the transport of
the professional portable TR50
mono recorder. He also recalls
the advent and unfortunately- also
the demise of EM1's stereo prerecorded tapes. Other products
with which he was involved at
EMI were the TR50, TR5/, RE30/
and TR90 mono and stereo recorders. Jack was also involved with
the BTR4 which was the last professional recorder produced at
EMI.
When EMI pulled out of the
tape machine production market
in the early sixties, Jack moved
over to EMI's servicing and installation operation, staying there until
1962 when he moved to Stage

Sound in Covent Garden, where
he became involved with film dubbing and recording studios. Jack
remained at Stage Sound until 1970
when he becamé chief engineer at
the ill -fated Command Studios in
The problems and
Piccadilly.
traumas of Command were reported by John Dwyer in the April
1975 issue of Studio Sound and
Jack understandably has nothing
to add to this. Jack was chief
engineer at Command until the
studio's final demise in December
1974, moving to Morgan in 1975.
Morgan is a rare bird among
studio complexes exhibiting a level

changeability of equipment from
studio to studio should some small
(or great !) catastrophe befall any
A further
one of the studios.
advantage of such standardisation
and one which has been taken full
advantage of, is that Studio One
and Studio Two can be linked for
46-track operation using Studer
synchronisation.
As to the equipment utilised by
the studios this is mainly based on
Cadac, Studer, Amcron and
Tannoy models. However, as previously mentioned there is one
major exception to the studio's
standard equipment. This exception concerns Studio One, the most
recent studio to be updated. Here
Morgan have just installed a
Harrison 36/24 console with Allison
Research 65k auto -programmer.
The reason for the change to
Harrison, Jack explained, was
simply a question of availability
Cadac, the
and delivery times.
studio's normal supplier, could not
provide a console at the right time
and of the other possible choices
Harrison could meet the required
delivery date and offered the necessary facilities. Jack was extremely
pleased with the Harrison, stating
that not only was it more compact
than their Cadac's but also that

of standardisation of equipment
which to say the least is unusually
Throughout all
comprehensive.
four studios, with one major exception which I will come to later, all
equipment is standardised. This
naturally aids ease of maintenance
and also means that Jack Davies
does not need to stock as wide
(and divergent) a range of spare
parts as could have been the case.
Jack sees standardisation of equipment as being of great importance
to the studios as this allows inter-
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they found it "ergonomically
excellent".
With regard to the other studios,
Studio Two has a 24/24 Cadac
console; Studio Three has a 32/32
(wired for 40) Cadac desk with
Studer auto; whilst Studio Four
has a Cadac 28/24 again with
Studer auto. Studio Four additionally is fully quadraphonic being
equipped with EMT quad plates.
Regarding standardised equipment,
this consists of Studer A80 tape
recorders in 24- track, 4 -track and
stereo formats, Amcron DC300A
power amps, Tannoy Buckingham
loudspeakers (JBL 431! loudspeakers are also available), UREI
limiters, Deltalab digital delays,
Eventide digital delays Harmonizers, flangers and phasers, Syntron
Model 903 phasers, Pye and EMT
compressors Astronic and UREI
graphic equalisers, Allison Kepex
and Gainbrains, Meyer noise gates,
EMT reverbs and Dolby A Mode/
361 noise reduction. In addition,
the studios use Beyer DT100 headphones and a wide range of microphones including Neumann, Calrec,
AKG, Beyer Schoeps, Sennheiser
and Sony models. The tape which
Morgan use is Scotch 256 tape
recorded at +4dB above Ampex
85nWb/m.
I

The use of Tannoy Buckinghams
provides a good example of cooperation between a studio and
manufacturer. Having used Tan noy HPD's and Gold's for a long
time, Morgan wished to update
their Tannoys. Accordingly, in
conjunction with Tannoy, studio
engineer Martin Levan gave assistance with the development of the
new
Buckingham
loudspeakers
which involved modifications to
crossovers and cones which has
resulted in more punch and a
cleaner bass. Morgan are very
pleased with the results from the
loudspeakers and all four studios
are now fitted with Buckinghams.
Morgan is an extremely well laid
out set of studios exhibiting an
attention to detail in decor and
equipment placing which utilises
the available space to good effect.
Nothing can be more annoying in
a control room or studio than to
feel hemmed in, therefore it was
pleasing to see that all the studios
at Morgan have spacious control
rooms and studios which allow
simple use of the facilities. An
indication of the thinking which
has gone into the control rooms is
the mounting of all optionally used
ancillary equipment in custom built enclosures which are on
castors, hence allowing them to be
pushed out of the way when not
required. Other examples of the
amount of careful planning which
has gone into the building of the
studios include the provision of a
bar /coffee room, a self- contained

restaurant, and the provision of
three standby generators in case of
mains power failure (two diesel
generators and one gas). As to
studio sizes, three of the four
studios are larger than 3,200 square
feet the largest being Studio Four,
whilst the smallest studio (Studio
Two) is over 1,600 square feet.
This variety of studio sizes allows
Morgan to accommodate groups
of musicians ranging from solo
artists to groups of over 40 musicians depending on the studio being
used. Jack Davies informed me
that recent users of the studios
included Child, The Dooleys,
Brotherhood of Man, Japan and
Jethro Tull. Also interestingly Jack
said that one of the most frequent
users of the studios were Hansa
Records, a German record company.
Morgan appears to be in very
good health. With as experienced
and likeable a chief engineer as
Jack Davies in charge everything
seems to operate like a well oiled
machine, and whilst it is always
pleasing to visit a studio complex
which has obviously been well
thought out, when it is also as
friendly and businesslike as Morgan
the pleasure is increased. It only
remains to wish all at Morgan well
for the future and, yes, next time
they update I'd love to pay another
visit.

Westlake Studios

Glenn Phoenix (president of Westlake Studios): "API was certainly
the console of its day and still
commands respect. It is still the
preferred console by many even
though there are now many offering auto facilities." The facility
also boasts 3M 79 24 -track tape
machines, 3M 2- and 4 -track
machines plus Studer A80 and
Ampex ATR -100 2 -track machines.
Outboard gear includes pretty well
everything the industry has to offer
at the top end of the market.
Monitoring in all rooms is of
course the Westlake monitor
system.
Turning to the new Westlake
Studios which are a continued
evolution from the mixdown facility, Glenn Phoenix: "The decision
to build came through the repeated
requests by customers of the mix
facility for a recording facility of
the same high standards and quality;
plus the need by Westlake Audio
for a showcase studio -clients
hitherto being taken to other
Westlake designed /built studios for
product appraisal which wasn't
always convenient for the studio
or client. Plus the necessary quality
was not always maintained."
Completed in January 1978,
Studio A is unmistakably Westlake

Westlake Audio, as many readers
will already be aware. is one of the
elite distributors of professional
audio equipment in North America.
Situated on Wilshire Boulevard in
central Los Angeles, Westlake has
built itself a reputation for handling
the best in the industry, designing
studios and recording environments
of renown, and being innovators in
an intensely competitive industry.
1971 saw the evolution from
straight pro -audio dealer to the
addition of a mixdown room in the
same premises as the showroom,
followed by an overdub room
which rapidly became known
throughout the industry in 1973
for its first class mixes and masters
-these include several Stevie
Wonder albums. These new additions offered a convenient showcase
for the products handled by
Westlake as well as being an ideal
testing ground for new and untried
products.
In its present state, the mix room
is permanently equipped with an
automated API 32/24 console with
Allison 65K Programmer -the mix
room was one of the first fully
automated facilities and was undoubtedly instrumental in getting
the industry into automation.

Morgan Recording Studios, 169171 High Road, London NW10.
Phone: 01 -459 7244/7. Noel Bell

West lake Studio showing the Harrison desk

... dressed virtually entirely

with
Redwood strip panelling. Geometric in shape, it measures roughly
I,200 square feet and is capable of
holding up to 30 musicians with
ease. The studio utilises the Active
Trap system which Westlake has
used for years. The 700 square feet
control room has been built very
much as a working environment
for the musician -being biased
towards the user and group actually
working in the control room -mic
lines being brought up in the
control room as well as the studio
and all tape machines being recessed into the walls. This allows the
control room to hold a dozen
working musicians with ease. The
console this time is a Harrison
40/32 with Allison automation
once again. Monitoring, with the
facility for quad, is supplied by a
still experimental version of the
new Westlake monitor.
Glenn
Phoenix: "The key points of the
existing Westlake monitor system
are its excellent dispersion characteristics, power handling and broad
bandwidth. The system can be
worked and worked at a known
high level, while many other
systems on the market can't handle
this heavy use, be they good or
bad in other respects. While most
people are more than happy with
the system, some have criticised
the honky (for want of a better
word) character of the horn while
others say it lacks a good solid
bottom end. Our response has
been: 'OK, yes -due partly to the
design of the original system
there are always trade -offs in the
design of speaker systems. The
trade -offs at the time of the design
were quite proper and resulted in
a successful system.'
"The new monitor will be as
good as the existing system from
the point of view of power handling,
but will offer some additional
acoustic properties which will
answer these criticisms and give
the industry the `state of the art',
high powered, high resolution,
.

.

.
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phase aligned, broad band system
in keeping with other such systems.
How we are achieving this is not
yet for public consumption -the
system being somewhat proprietary.
"Units employed within the
monitor have varied over the years
-when they were first built there
was no Gauss, just the JBL 22/5
woofer, the 2240 mid -range driver,
and the 2420 tweeter. With the
introduction of Gauss, 583/ woofer,
several versions have followed.
There is now a divided opinion as
to the preferred ISin woofer-half
go with the Gauss 583/ and half
with the JBL 22/5 or 223/. The
Gauss HF4000 midrange driver is
still the recommended unit but
some choose the JBL 2440. The
tweeter has generally remained the
same with the JBL 2420 although
a few systems employ the JBL 2405
allowing extended
bandwidth,
though some say this has a harshness characteristic which the 2420
does not." A year's research and
development has gone into the new
monitor in Studio A and Glenn
Phoenix stressed that this is not
yet its final saleable version -no
orders will be taken until the system
is perfected.
To the left of the control room
(entry to both studio and control
room being from the right) is a
variable decay isolation booth
( "one of the best Westlake has ever
done for its physical size of 300
square feet ") with excellent and
even decay times from #s to a
maximum of 1.2s. A wrap around
window offers a virtually complete
view of the studio from the control
room. It is a three glass system
and isolation between control room
and studio is a respectable broadband 56dB from 50Hz on up.
Glenn Phoenix: "People often think
certain aspects of a window system
will determine the isolation between
control room and studio-this is
often not altogether the case. The
leakage between rooms is the sum
of the leakage through the glass
38
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studio dial"
and the rest of the isolation system.
A lot of leakage is due to the
diaphragmatic action between the
control room ceiling and studio
ceiling working together. In some
designs, there will be a good deal
of coupling between the two, and
in some there won't. The natural
setting of the facility will affect
this. For instance, if you have the
luxury of a high ceiling, you can
allow air space between the control
room 'cap' (ceiling) and the studio
'cap'. The air coupling between
the two will obviously be very
loose and springy because of the
large amount of air.
"In Studio A, we were limited to
a 14ft ceiling with a very flat 'cap'
by the building itself, and it was
not easy to obtain good coupling
in that area. Another source of
isolation problems which causes a
great deal of debate is the floor
coupling. In A, the floor is fully
floating which eliminates any street
rumble or interconnection between
the studio and control room floor
slabs."
Another feature of the new
Westlake studios is its ' drapery
system -all motorised and remote
controlled from thé control room
allowing the engineer to tune the
room without moving from his seat
and listen to the change in character of the room. There are a
number of studios which have this
feature but this is a particularly
fine example achieving a 2:1

Why Colorado?
As an American who has found the
pleasures and preference of life in
London, I feel that I must bring my

American home, Colarado, into
proper perspective. Certainly, with
respect to our industry.
Recording enjoys a large proportion of it's growth and development from the popular music
industry. With a climate and
geography rivaling any paradise on
earth, Colorado has drawn many
musicians who may have desired an
escape from the pace and style of
Los Angeles, New York or London.
Examples range from Supertramp
and Elton John, to John Denver
and Stephen Stills. Barry Fey of
Feyline, Inc has done much for
Colorado to add a fantastic range of
concert appearances, thus creating
and preserving a demand within all
parts of the industry.
We have nearly 100 recording
studios, over 30 radio stations
devoted to a variety of music
programming, and enough record
retailers to have fostered the
beginnings of a boom in the
industry in these humble mountains.
38

variance in decay time.
Apart from the Harrison console
and the tape machines previously
mentioned (the selection of 3M
multitrack and Ampex and Studer
2- tracks are a standard feature of
all the rooms at Westlake) certain
outboard gear has been adopted as
standard apart from that on
UREI limiters have
appraisal.
become "the accepted necessities of
life" the Inovonics 201 limiter
together with Kepex and Gainbrains
and the new ADR Scamp system.
Dolby noise reduction is required
in all rooms while dbx is available
as a plug-in item. Westlake also
offers the Telefunken C40 noise
reduction system "which we have
found to be excellent. However,
hitherto there has been a lack of
interest due probably to the old
We do
standardisation thing.
recommend it as an excellent system
and it is there to be used." Three
EECO SMPTE dual cue synchronisers can be used to link multitrack
machines and also for use with
VTR machines. Westlake is fully
equipped to handle simultaneous
video production in both studios.
Digital delay lines are now an
accepted necessity. Westlake uses
an Eventide 1745,4 in most rooms,
while the Lexicon unit is beginning
to feature more and more.
In the last year, Westlake A has
been busy
sample of the work
done includes the Brothers Johnson
Blain album, the latest album from

-a.

Since music and its recording is an
art, and with man being a product
it is only
of his environment
natural that Colorado has enjoyed
such growth and maturity. With
barely 2,000,000 people living here
and the ski industry still holding a
certain dominance in the life of the

...

average Coloradan, recording is
still growing slowly. The services
are here and certainly the local
talent is at a per capita level with
any music centre, it is the faith of
people like Northstar, Applewood,
James Guercio, Barry Fey, Chuck
Morris and many others that will
make Denver another of the world's
music cities.
We speak with great reverence
of the new generation of studios
appearing in dreamy locations like
Montserrat, the Virgin Islands,
Essex and the Cote d'Azur. Why?
It is the location and the style of
life that the scenery breeds. When
you live in a city regardless of its
merits (London), or lack of (Los
Angeles), you adapt to that situation. In a natural setting your
music becomes a more natural form
of communication, with facilities
.

Michael Murphy, a new CBS
release by Dave Donaghue, George
Duke has just finished his latest
album project and is returning next
month to work on the new Dee
The
Dee Bridgewater album.
Jacksons are scheduled to use the
studio in the near future having
just completed mixing their new
album at the Wilshire room. Eddie
Money is currently in the studio
with Bruce Botnick producing. So
what about Studio B? This is still
under construction -trapping going
in at the time of writing-but is
scheduled to start work in January
1979- exactly a year after A
opened. Studio B will evidently
be very similar to A in design and

equipment- Harrison Console, the
usual array of tape machines and
whatever's new in outboard equipment. The big difference will be
size; 700 square feet compared to
1,200 square feet of Studio A.
To conclude the visit to Westlake
Studios, Glenn Phoenix gave his
thoughts on Westlake and the
future of digital recording: "Like
most people, we're keenly watching
3M and the others for the moment
when the state of the art of digital
recording makes it practical for it
to enter the main stream of studio
recording. How long is a political
question -but on past experience
it's not going to swoop into studios
within 12 or 18 months even
ignoring the growing pains it will
have to go through. A good two

that are available you would certainly not be stifled by the lack of
equipment. For those artists having trouble finding the energy they
may have lost over the years,
offer full logistic services necessary
to bring them to the Rockies and
am nearly able to guarantee to them
the rejuvenation only found in this
setting. If John Denver would
change his name to Akron I
would feel comfortable using the
phrase 'Rocky Mountain High'
1
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David Clamage

TAM Studio
London's most recent disc
cutting room, we have already
been associated with a notable first
-the recording at Watford Town
Hall of the London Philharmonic
Orchestra by Crystal Clear as the
first direct -cut to take place on
location in the UK. Being one of
the few completely independent
cutting rooms in the UK, we were
able to handle the normally difficult
problem of shifting a complete
cutting lathe, and within three
As
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years is probably realistic before
any considerable amount of music
masters will be digital. One problem, apart from the technology, is
the sheer physical problem in
getting large numbers of the
product onto the market place
considering the number of studios
making music masters."
And on Westlake's future: "The
Company has recently embarked
on a programme of research and
development involving a commitment in terms of cash investment
in personnel who will be solely
dedicated to the development of
new products -plus of course the
necessary equipment to do this.
Apart from the new monitor
system already described which will
probably be a 4 -way system, a
physically smaller monitor system
is on its way -still high power,
broad band, but with some reduction in power -for the smaller
studio which does not have the
room for the larger system. Along
with these monitor systems and the
necessary proprietary active crossover systems, Westlake is moving
more towards research, design and

manufacturing."
That's Westlake then, from Pro Audio dealer to mixdown and overdubs to a fully fledged recording
facility to manufacturer.
Westlake Audio, 6311 Wilshire
Boulevard, Los Angeles, California
90048, USA.
Phone: (213) 6550303.

Enbee

hours of leaving our own premises
had the lathe in place in the Green
Room, high up behind the concert
platform, and mechanically set up.
As owners of a cutting business
we have, in less than one year,
become very adept at moving
lathes! Originally we had arranged
to buy a complete system in the
UK, but for various reasons this
deal fell through and we were left
in January this year with a newly built facility, brochures'and advertising but no equipment. To try
and find at least a basic lathe, we
perused the advertising columns in
several magazines and the third
person that we telephoned was
John Southard of Trad Electronic
Sales in Watford. His immediate
reaction was: "Well I don't have
one, but give me a while and I can
probably find someone who has
one to sell ". Within two hours he
called back to ask if we would like
to go over to Paris to look at a
complete suite! Two days later we
were on the night ferry to Paris
heading for the Pathé- Marconi
(EMI) Studios where we were
40
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Tam Studio

shown not one, but two, complete
systems available for sale. The one
that we preferred had been in use
up to September, cutting their
classical LPs.
So we not only had a lathe but a
system complete with monitors, eq,
limiters, spares, all the latest auto
facilities -and all within a few days
of ringing John. On the ferry back
to London we thought all our
problems were solved but, no, they
were just beginning. The main
problem was that everybody that
we spoke to was quite happy to
carry out whatever job we wanted
done (packing, transport, freight
agents, insurance, customs) until
they discovered what it really was
that they had to deal with then,
one by one, they decided they did
not want to know. You would
think that with so much electronic
transported
equipment
being
around Europe, getting from Paris
to London would be a cinch
try it sometime for yourselves when
you only have a one-off to arrange
and it's outside the usual run of
equipment.
So, after three abortive attempts
(arrangements made and prices
quoted until the agents actually
saw the cutting suite) we left Lydd
airport (where the latest agent's
transport had failed to arrive) in
our hired van, drove to Dover, and
just caught the ferry in time to
arrive in France as it got dark. Our
only preparation being a few sandwiches, an RAC tourist map, an
address in Paris and advice on how
to drive on the right.,
If you want an interesting
experiénce, try wandering the
streets of Paris at 5am, accosting
passing strangers (in English, of
course) and attempting to get
Eventually we were
directions.
parked in Pathé's car park waiting
for the doors to open at Sam. By
dint of laboured conversation consisting mainly of technical French
and English, we had the system

just
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stripped down and loaded by noon,
the lathe itself being lifted straight
into the van by what seemed to be
the entire French engineering staff
-they couldn't have been more
helpful and Anglo- French relations
must have been jacked up quite a
few notches that day. Until, that
is, we arrived at Charles De Gaulle
airport to get 'just a minor EEC
form' to allow us to clear French
customs back at Calais. Three
hours of infuriating delay and £40
later we eventually got back on the
motorway.
Steaming up the motorway in a
long line of. artics. obviously
making for the same ferry as we
were hoping to catch, is quite an
experience in a hired van governed
down to a maximum of 50mph,
particularly when you're loaded
with some very valuable equipment
which all the regular transport
agents have refused to touch -every
bump and overtaking juggernaut is
And so to
a potential threat.
Calais -co- operative Customs and
port authorities -we had the magical bits of paper which rapidly
disappeared into various file
cabinets, and on to another late
night ferry. As we ate and drank
to make up for lost meals over two
days, we were looking forward to
Dover at I pm and home by tam
for a quick sleep before unloading.
But no, we had passports, but the
equipment had none. Not only
that, but the Customs lists lacked
'disc- cutting suite' as a classification, and with no classification the
form could not be completed; and
with no form it could not be
stamped; and with no form the van
could not leave the compound;
despite the fact that it was an EEC
transaction, so no duty involved
and no immigrants under the floorboards. That stupid official muddle
held us up for over five hours and
cost John another £25 to a freight
agent who did nothing except spend
a few minutes filling up a form
I

that, if incorrectly done, could have reception area studio control
left us sitting there for five days or room and mixing room are fully
more.
operational. The studio has taken
Eventually, we did arrive home delivery of the Harrison Autoset
and unload with no damage what- automation system to accompany
ever. Within one month of that the Harrison 32/32 desk and are
phone call to Trad, we were com- very pleased with the unit. Parent
pletely set up, overhauled, tested company Bronze Records we learn
and cutting. Not quite yet the end have just installed a computer
John which it is intended Roundhouse
of the story, however.
Southard found another buyer for will have access to through a VDU
the second lathe and cutter, and, for studio booking and inventory
faced with the same transport purposes. In addition to which in
problems, asked us to undertake the future there is the possibility
the shifting of the second lathe of using the computer as a synthefrom Paris to London. Experience siser interface. The mind boggles!
does not count for much when A quick visit to Chalk Farm condealing with officials, but we firmed that all was well and very
managed to get into the country in relaxing and luxurious it is too.
two hours instead of five. John Artists who have used the studio
still got taken by the agents though, recently include The Real Thing
for the same exorbitant sum.
Sally Oldfield Andy Mackay
You can imagine our reaction Osibisa and Patti Boulaye.
when Bert Whyte, the recording Roundhouse Recording Studios,
engineer for Crystal Clear, tele- 100 Chalk Farm Road, London
phoned a few months later and NW 8EH. Phone: 01 -485 0131.
asked if we would like to rent our
lathe out on location to Watford
Once the idea of participating in
the excitement of the first direct -cut The Music Factory,
on location in this country caught Miami
on, we changed our minds, tracked After months of major renovations
him down in his hotel and finalised and conversion from 24 -track to
arrangements.
32- track, Miami's Music Factory
In the event, the recording was recording studios are now back in
every bit as interesting as we had full operation.
Bob Archibald,
hoped. Ed Wodenjak arranged for president of The Music Factory,
Ortofon cutting heads and ampli- has incorporated an extra large
fiers to suit his technique, together new console into the conversion
with an adaptor to fit our lathe and which boasts some, to say the least,
also arranged for a lathe to come rather unusual features. The new
from Denmark to achieve as many console features remote control of
good lacquers as possible. The 3M recorders; a special customlongest side cut was over 19 designed console with 24 inputs
minutes, which is a record for a and 32- channel outputs with paradirect -cut of this type and the only metric and conventional equalisadisappointment was that Pyral tion; and a separate 32-channel
were unable to get lacquers to us mixdown section allowing simulin time, so the lacquers used had taneous mixdown whilst recording
to be American instead of is taking place. In addition the
European.
studio has four separate monitor
In only eight months, we have loudspeaker systems.
- octave
achieved far more than we ever equalisation, real time analyser,
dreamt of in October last year digital delays, a time axis manipulawhen we originally conceived the tion system, and a wide selection
idea of setting up our own cutting of limiters and compressors. Other
room. We look forward to many features include a specially designed
more exciting projects, but hope- drum booth fully equipped with a
fully without the involvement of 14 -piece drum set and a computerofficialdom
ised Yamaha theatre organ.
Tam Studio, 13a Hamilton Way,
Located only 10 minutes from
London N3 IAN. Phone: 01 -346 Miami International Airport, The
0033.
Music Factory is housed in a large
Tony and Myrtle Batchelor complex of some 5,000 square feet,
with 3,500 square feet being devoted
to studio use including rehearsal
Roundhouse postscript
Although initially the
Further to our report in Studio studios.
Sound June 1978 at which time studio was intended exclusively for
Roundhouse Studios were still in Bob Archibald's own productions,
the process of completing their re- the studio is now available for
building we can now bring readers outside use.
up to date with news from the The Music Factory Inc, 567 NW
environs of Chalk Farm. Rebuild- 27th Street, Miami, Florida 33127.
ing is now completed so that the USA. Phone: (305) 576 -2600.
1
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Northstar, Boulder
One short hour outside of Denver
is a most dynamic college town ...
Boulder, Colorado. Playboy magazine (a technical publication dealing with different specifications),
has seen fit to name Boulder and
its School, The University of Colorado, "the most party oriented" in
America thus giving the town, its
people and its businesses a rather
Finding
distinction.
dubious
Northstar having matured from
the homespun SoundSynergy, and
now credited with work for Spirit,
Michael Murphy and Earth, Wind
& Fire, I determined that a visit
would be in order.
Bob Burnham is resident engineer
and manager, and a man of substantial knowledge and style
he
alone makes the studio well worth
the $100 per hour price tag. He
has cultivated much in the way of
equipment, as is common in
America, featuring a full MCI
package in 24- track, Dolby and /or
dbx, Marshall Time Modulator,
full Eventide ancillaries, and a
Steinway that has to be heard (it
is autographed no less than by Mr
S himself). But I was most pleased
to find that Bob is more conscientious than most with such an
array of equipment: tapes that he
has engineered and produced himself show a clarity and definition
of the highest standard, and an
example of 24 -track 'cleaning' he
performed was most impressive.
The room was somewhat of an
'in- house' design and proved to be
most functional. I noticed a
certain lack in the high end, but
he assures me that they are prepared to suit any taste, being a
studio of the flexible design. The
room itself is a bit on the cosy
side, but that affords a certain
intimacy and liveliness, and the
control room utilises the overhead
approach to supplemental gear.
Talk with his maintenance engineer,
Bill Shepp, proved that all is not
infallible -much rewiring was done
bringing the system 'on- line', out
of phase modules, and a 2 -track
writing motor noise while in`safe'
were some of the problems ironed
.
out. Manufacturers take note
he also moaned a bit on the somewhat sloppy wiring and front panels
of a few popular pieces of gear.
For those of you with an interest
in electronic music and some of
the 'fusion' styles, this facility is
ideal -though not limited to those
areas. Viewing is quite good, as the
room is succinct and the drum
booth is crisp and unmulfled in its
overall response. Much in the way
of humidification has been included
for control of the less dense air
found at higher altitudes (nearly

...

.

.

6,000ft above sea level).
These people are professionals
and are aware of that, though it
does not cause any ego problems
they are educational in their

-

approach and most patient. And
with the emergence of their own
Northstar Records, this is a facility
to be reckoned with in the coming
years. Northstar Studios, P.O.
Box D,' Boulder, Colorado 80306,
USA. Phone: (303) 442-2001.
David Clamage

Metronome Studios,
Copenhagen
Metronome Studios is the longest
established of Denmark's studios,
dating from 1960. Not content on
lying on its laurels, Metronome has
always tried to be at the forefront
of technical development in Denmark. It is not surprising therefore
to find that at its present stage of
development it is the only studio
facility in Denmark with computer
mixing.
Metronome consists of
two studios, Studio A and Studio
B, plus a relaxing room equipped
with stereo amp, disc and tape
playback, and studio mixer output
allowing studio recordings to be
listened to under domestic conditions. A useful and perhaps underestimated facility which other
studios might care to investigate.
Metronome's Studio A is able to
accommodate up to 45 musicians,
is fully airconditioned and has two
acoustically isolated booths. Its
control room boasts an MCI
JH-500 32- channel console with
computer mixdown and spectrum
analyser, a 24 -track Lyrec tape
recorder with Dolby, plus Dolbyed
Lyrec stereo machines and a Revox
stereo recorder and MCI J11-110A
recorder. Loudspeakers are ElectroVoice Sentry 3 in the control room
and Altec Lansings in the studio.
In addition the studio has available
AKG BX20 and EMT-I40TS
reverberation units.
Metronome's Studio B is smaller
than Studio A, being able to
accommodate only up to eight
musicians. As with Studio A, the
studio is airconditioned and it has
an acoustically isolated booth. Its
control room has a Petersen 24channel console with spectrum
analyser, a 16 -track Lyrec recorder,
plus Lyrec and Revox stereo
recorders. Loudspeakers are again
Electro-Voice Sentry 3 for the
control room and Altec Lansings
for the studio. Studio B also has
an AKG BX20 reverberation unit.
Ancillary equipment used by
Metronome includes UREI and
Audio & Design equalisers, EMT,

Above: Metronome Studio

A

Below: Metronome Stud

UREI, Barth and Kepex limiters,
compressors and expanders, AKG
and Marshall digital delays, Marshall phaser and flanger, Eventide
Harmonizer, and AKG, Schoeps,
Neumann and Electro-Voice mics.
A wide range of musical instruments are available to studio users
and artists who have recorded

Recording Associates,
Portland, Oregon
Recording Associates has announced the opening of the first 24 -track
recording studio in the Portland
area of Oregon. Previously established as a 16 -track studio, Recording Associates has enlarged and
completely redesigned its Studio A
control room to facilitate the
changeover to 24 -track operation.
Logical Systems of Vancouver,
Washington, acted as consultants
for the redesign. Equipment now
in use in Studio A includes an MCI
console, Ampex 24/16 -track recorder, Ampex ATR -100 2- ttack,

B

at Metronome include Marlene
Dietrich, Petula Clark, Eartha
Kitt and Josephine Baker. Full
details of Metronome's facilities
and hire rates are available from
Birger Svan, Studio Manager,
Metronome Studios A /S, Vibevej
31, DK-2400 Copenhagen NV,
Denmark. Phone: 01 -19 01 12.

Eventide Harmonizer, LSI noise
gates, LSI limiters and three
monitoring systems.
Recording
Associates offers demo and radio
production services, a complete
record service and a custom tape
duplication service in addition to
its 24/16 -track facilities. Recording
Associates also periodically run a
30 -hour recording seminar. Further
information on Recording Associates facilities can be obtained from
Bob Stoutenburg, Recording Associates, 5821 SE Powell Boulevard,
Portland, Oregon 97206, USA.
Phone: (503) 777 -4621.
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December 10, 1978 saw the world premiere of the film
Superman in Washington followed three days later by
the London premiere. Noel Bell traces the sound
recording aspects of the making of the film and
examines the process of recording film soundtracks.
SUPERMAN has been in the
making since 1976 and is one
of those films which has had
unusually great care taken over its
production. With over two years
hard work behind it since the start
of shooting, this might seem self
evident. However I decided to delve
in depth into the souñd recording
aspects of the film in order to
discover how the finished soundtrack was produced. This involved
talking to those people responsible
for production of the soundtrack,
examining the recording of the
dialogue, sound effects and film
score, and finally looking at the
theatre dubbing of the premixes
and final mix, which is the concluding creative process before the
release of prints of the film in its
various formats.
The first stage in the production
of the soundtrack was dialogue
recording.
This, as you would
expect, was recorded largely on
location either outdoors or on the
Whilst some of the
open set.
dialogue was recorded later by
'looping' (voice dubbing in a
42

theatre by the actor or actress concerned), the majority of dialogue
sound used in Superman was
original location sound.
To discover how the location
dialogue was recorded and what
problems were involved, I spoke
to Roy Charman and George Rice
who were the location sound
Firstly I asked them
engineers.
what equipment they used. Roy
informed me that on Superman
they used two Nagra 4.2 tape
recorders, a Stellavox mixer, Micron

radio mics, Sennheiser 8/5 and 4/5
mics outdoors and Electro -Voice
668 mics for interior shots, usually
mounted on a boom in the studio.
I then asked Roy how early on in
the film they became involved in
Superman. Roy explained that the
normal practice is to be taken on
usually about a week before shooting is due to commence. During
this time you check your equipment, get hold of any special
equipment you might need, and
immediately move on to start
shooting. On Superman this was
slightly different in that they were
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involved in doing test recording in
January 1977 prior to the start of
actual shooting in March 1977.
Superman used a sound crew of
three people -Roy, George and
Mike Tucker, the mic boom
operator.
Regarding preproduction work
on the film, Roy explained that the
sound crew doesn't get involved
with this. They are employed to
do a job and are largely left to get
on with it. If any problems come
up during shooting, then it is up
to them to sort them out in their
own time; usually after the day's
work is completed to avoid holding
up the camera crew and director.
However, one point which Roy
and George did mention was the
difference between working with
American and British production
They found that
managers.
American production managers
wanted to know why they needed
piece x, y or z of sound equipment
and if they could prove they needed
it, would say get it, and why didn't
you obtain it before. By comparison they felt the British counterpart's attitude was do you really
From a sound
need x, y or z?
technician's viewpoint this attitude
they felt questioned their judgement.
When they are employed to work
on a film they look at the script,
do a breakdown of it and decide
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what equipment is required.
If
they take say two Sennheiser 8/5
mics, one is used as a backup mic.
Although they will probably only
use one throughout a film, if that
one goes down (especially out in
the middle of nowhere) it might
take two or three days to get a
replacement.
Since production
time on location costs a great deal
of money with perhaps 50 people
present, plus a mobile canteen and
so on, you can't afford to hold
anyone up for the sake of a faulty
mic. As Roy put it: "equipment
cost on productions really is peanuts in comparison to the overall
cost ": therefore it is important that
your production manager allows
you to cater for problems of this
sort.
I next asked Roy and George
how they set about recording on
location.
Roy explained that
primarily their task was to obtain
dialogue sound. As part of the
location team they had to be aware
of everyone else's problems. As
Roy put it: "I'm aware of the
cameraman's problems, the director's problems and the actor's
problems, and if I'm working with
a very good crew, they are aware
of mine and we try to co- operate.
Of course the main thing we are
trying to catch on location is the
cinematic value of the setting, but

naturally the sound and camera
crews try to help each other. For

example, if there's a mic shadow
or any problem with a mic in the
visual shot, then we've got to get
it out of the shot and get our sound
another way -at other times if I've
got a problem then they will try to
help. We've got to work as a team
even though it's not like TV where
the crews are much more integrated. In feature films as specialists
we go for the best results we can
get whilst keeping to the general
needs of the crew."
'Wherever we go on location,
we are shooting for cinematic value
and of prime importance is the
camera -sound has to fit in with
this. Often when shooting we have
to cope with background noise
which is inherent to the setting and
causes us problems. Occasionally
a director will shoot elsewhere, but
usually they will tell me to get the
best sound I can and they will later
'loop' the dialogue. They don't
like 'looping', and prefer us to get
the original sound and normally
we do get it. We know what we
can and can't get away with and
we know what in the dubbing
process Gordon McCallum or other
dubbing mixers can filter out."
George elaborated on this by
explaining the means by which
they evaluated the quality and
usefulness of the sound they
needed. "When recording on the
track you monitor the sound on
headphones and think in terms of
the relationship between wanted
and unwanted sound. You have to
know your script and know that
the dubbing mixer will have to
put a certain type of background
noise in under here and that will
mask the noises we've got.
It's
always a fight to get direct sound
and to get rid of unwanted background noise and until we find a
small highly directional mic which
is easily hidden, we will have to
work this way. If you record in
England or Europe, you're always
going to get problems from aeroplanes, cars, and so on.
On
Superman, we went to Canada for
a lot of the location work and that
was a soundman's dream: you're
up in the mountains or on the
plains and there's nothing there.
You can point a Sennheiser 8/5 at
someone 15 feet away and get
excellent sound. But then we were
lucky with Superman; the director
Dick Donner took the view that if
the setting required a car going
along a road on the plains, then
we went to the plains to shoot it.
As soundmen we thought it could
have been done anywhere but we
were wrong -other people were
thinking a lot wider than we were
and the sequences were right -the
director had got the money and
effort on the screen so to speak, so
it really was worthwhile."

Turning to the question of
difficulties in location sound recording George pointed out that their
biggest problems were usually
practical rather than technical. In
fact on Superman they didn't have
to use any special equipment at all.
The only difference from their
normal practice being the fact that
they used radio mics more often.
George gave an instance of this
with Marlon Brando. "Marlon
was only available for a short time
for Superman and in one sequence
on the planet Krypton was wearing
a very reflective plastic costume.
The problem we had was where to
put the mic. We couldn't use a

to put him on air and leave him
that way and just make sure that
none of the batteries were duds."
George's view was that he
always preferred cable mics for
their reliability but that where this
was impossible they would use
radio mies even though there was
rather more to go wrong with
them. Roy agreed with this and
also pointed out that many actors
and actresses (some of them
famous) would not wear radio mies.
There are two main reasons for
this.
"Radio mies are called
'personal mies' and they are
personal.
If an actor blows a
scene or gets annoyed with the

general

director or producer,
swear or mumble to

purpose

mic

since

any

camera, because as sophisticated as
they are, if the actor goes even a
couple of inches over his floor
mark, the focus will be soft -and
the cameraman has to re- shoot.
The focus puller is one of the few
people who can say to the director
and cameraman it's no good. So
the actor has an awful lot to
remember and sound is not of

paramount importance as far as
he's concerned.
Sound frankly
isn't given an awful lot of time by
many actors and directors. Often
on a film like Superman someone
will shout 'loop', don't let's stop,
everything's going right on the
visuals. Every artist has set aside
in his contract a period of time for
'looping' but wherever possible we
try to avoid this by obtaining
original sound. However there are
occasions where it is impossible to
do this, no matter what equipment
you use."
George instanced a
sequence from the film Marseilles
Contract. "We had to shoot a
sequence in Marseilles under the
overhead railway. Anthony Quinn
was doing a fairly long dialogue
sequence but we had trains going
through every minute. You can be
the best soundman in the business
but there's no way you can do it
with a train only a few feet above
your head. All we could do was
get the best possible cue track for

can't
himself
because he never knows who's
listening.
Ethically, I shouldn't
even be listening until the director
says rehearse and shoot, but I get
a bit twitchy with radio mies and
always want to check they're
working. Another reason is that
if an actor and everyone else is
ready for a take, the actor is so
engrossed in the character that he
doesn't want someone rushing up
to him and moving the mic because
there's some clothes noise. After
all, if I were an actor and someone
said your shirt's sticking out or
your shoelaces are undone it would
in the rehearsal costume and one completely throw me: I wouldn't
in the shooting costume. We had be able to concentrate on what
'looping'."
the mics hidden in gussets behind was doing, especially if I had five
Roy added another aspect to
this with relation to actors. Most
actors he felt would go out of
their way to help you but some
such as Anthony Perkins actually
liked 'looping'. Where Roy did
find problems was with lesser or
inexperienced actors when they
had to 'loop'. As Roy put it: "If
the director isn't available to
supervise the 'looping' then they
are tempted to change the performance and so ruin the continuity of
a sequence. So often a few extra
minutes on the set would avoid
difficulties at a much later date."
Turning to the question of
recording
for any
particular
sequence of shots Roy explained
how he works. "One problem we
have when shooting is to figure
out how the director and film editor
are going to finally cut the film.
This is largely a matter of experience. For example, if I'm half-way
through say a two minute long
Marlon Brando and Susannah York in the destruction of Krypton scene
dialogue sequence and I hear a
noise which I know there's no way
the theatre dubbing mixer can filter
the badges and the transmitters pages of dialogue to remember." out, I will go over to the director
built into the back of the costumes
George added that "actors at the end of the shot and tell him
powered by twin Mallory PP3 haven't just got to remember the that we had a very bad noise.
batteries. The batteries give up to dialogue. An actor perhaps has to He'll invariably say that's okay, I'm
40 hours power. We put the mies remember to walk to marks on the not going to use that anyway,
I'll
on air and Roy checked the levels floor, to watch his key lines; the be using another angle at that
point.
all the time. This was a typical camera may be moving, it can be If he does want the shot, and if the
situation where practicality is very distracting and difficult even director is sound oriented and
important because we couldn't for top -class actors just to get wants the location sound and
suddenly run on, say excuse me to through a scene. Technically an doesn't want to 'loop' an actor,
Marlon, and plug him up. We had actor's got to be inhibited by the
44
movement of the costume would
have ruined the sound even using
gun mics. As we don't have any
very small directional mics, we
decided to go for an omnidirectional
'personal' mic and get it as close
as possible to the wanted sound
source.
The next problem was
where to put it.
Fortunately
Marlon had a big badge on this
costume so with a little co- operation from Marlon and the wardrobe
department, we were able to have
a small gusset put in the costume,
lined with velvet into which we put
a small Sony ECM50 mic.
We
used two radio mies for this -one

he
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The sound of Superman
to the visual picture.

then we'll go again until we get a
sound take which is satisfactory to
With a
me and the director.
director like Dick Donner on
Superman who likes to be wired up
to the sound, we have few problems, but some directors have to
be educated that sound is important
and told for example that they
mustn't talk and give floor directions when you're shooting."

"If

we're

with both distant
and close visuals, on say a long
shot mie, we don't necessarily put
the mic in the optimum position.
In this sort of situation you'd be
better using radio mics or planting
a mie in the middle of the set. If
we do have to use radio mics then
doing

a sequence

we have to put them in the best

pickup position, but if for example

studio, Roy and George both felt
they had more problems when it
came to recording on location.
Roy commented: "We invariably
have to compromise when we
record on location. The trend often
nowadays is for a hotel or restaurant scene to be filmed actually in
the real thing rather than build a
Accordingly when there's a
set.
wall, it's a real wall and we can't
float a boom mie over the top of it.
You have sound reflection problems, noise problems, even space
problems. Sometimes we can be
shooting in quite small rooms
and by the time we've got our
Left:
Anvil control
room,
Eric Tomlinson
controls

doesn't interfere with what the
camera has to do. Even outdoors
this applies because often the
position of the sun is important.
Actors have to move with it and
therefore the sound must follow.
A director doesn't worry about
sound when he moves his camera

-that's our worry."
I wondered if Roy

and George
ever recorded in stereo to facilitate
the theatre dubbing. Roy explained:
"We can use twin -track machines
but we don't shoot stereo dialogue.
We tried it in 1966 on Grand Prix
using equipment especially built by
Samuelson's. The director scotched

it very quickly though. If you've
got an actor on the left and one on
the right, the director isn't going to
like it if he can't move them. Even
with radio mies and twin channels,
if they move about and the director
keeps cutting, it becomes a night-

Below:
Christopher Reeve
as Clarp Kent
and
Margot Kidder as
Lois Lane in
the office of the
Daily Planet

we're shooting a sequence with
actors sitting round a table with
glasses clinking, then we have to
find a position where the sound is
kept in perspective -you can't ask
an actor not to put a glass of
whisky and ice down too hard.
"If we are in the studio, we don't
have too many problems because
studio sound is much more controlled. If a wall is in the way then
we just float the mie boom over
the top, but even there we can have
For example, in
problems.
Superman we had one problem
shot, a sequence which is set in the
newspaper offices of the Daily
Planet. The office was full of glass
partitions which were very reflec- lighting and cameras in, there's not
We can hang
tive for both sound and light which much space left.
of course caused problems both sound damping material on walls,
for us and the camera crew. We etc which are out of view of the
had to hide cable mies all over the camera but we have to make cornplace on desks and so on, and we promises and sacrifices to record
had to cover the mies and cables in such situations. Sophisticated
in black to minimise light reflection. equipment helps but you're mainly
We even had our boom operator there for the camera, and so sound
scenic beauty."
evil in such
George amplified Roy's com- dressed in black for the same tends to be a necessary
,ituations. Sound crews are only
ments by stressing the practical reason."
By contrast to recording in the given facilities and aid when it
nature of recording sound relative

Regarding recording levels, Roy
explained how he matches the
sound between distant and close
"As the sound
visual shots.
balancer, if we do both wide angle
and close shots, then it's down to
nie and my colleagues to try to get
sound that matches. For example,
if I'm in a long mic position,
might have to sacrifice an extremely
good sound for the long shot so
that it will match better to the
close shot. If the director says he
is not going to cut into this
sequence but it's going to run for
two minutes and there'll be no
intercuts, then I go for the very
best sound I can get from the
Some directors, Eddy
situation.
Dmytrik, for example, will tell me
at the beginning of each day exactly
what is pertinent dialogue and he
will tell nie what he wants. He will
demand that I get what he wants,
even if it means umpteen retakes
and even if it means sacrificing his

mare trying to match everything
up. It's very difficult to do stereo
divisions, you don't know when
the camera is going to be close up
or where it's going to move, so the
left and right channels could be
moving all over the place. It would
be a nightmare, even though it can
be done. Unless directors change
their whole style of shooting, it just
isn't practical. The time to do
stereo sound is in the dubbing
theatre when you're doing it to a
cut visual. The dubbing theatre is

1
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where everything is put together.
They do the real work from what
is basically one track coming from
the floor. The floor technician is
concerned to get sound which is
audible and good up to 6k Hz for
an optical soundtrack, even though
magnetic soundtracks and Dolby
stereo are available."
As location sound recording was
therefore biased towards the needs
46

"The original A77 had set a standard
by which have judged other domestic and
semi -professional recorders for many years.
It is now clear that the new B77 sets a new
standard not easily surpassed at its price"
I

Angus McKenzie (March 1978)
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The sound of Superman
I asked Roy
"On
he facilitated this.
Superman as with most films, our
job was basically recording dialogue, which was later split into
small segments. Thus we preferably

of the dubbing theatre,
how

way, work had already started on
the composition of the film score
and preparations had begun to
organise the recording at Anvil

Recording Studios at Denham.
There I spoke to engineers Eric
don't want two people to overlap Tomlinson and Ken Somerville
on dialogue. If for example there about the way the film score was
are three people speaking in a composed and recorded. I asked
scene, then their voices may well Ken how the composer, John
be laid for dubbing on three differ- Williams (of Star Wars and Close
ent tracks. If we have a twin -track Encounters fame), set about writing
recorder then we may use two mics, the score.
"First the composer is shown an
say one on the set and a radio mic
on an actor, and when he goes out incomplete, rough cut of the film
of the room we fade the first down in order to judge the broad requireand the other up, recording them ments of mood and interpretation.
on different tracks so as to keep The composer, director and music
them separate for later balancing editor then decide where they will
in the dubbing theatre. The film put the music in the film. This is
'Spotting'
industry view is to keep dialogue known as 'spotting'.
in small bits so that it's easier to may be carried out on a rough cut
match with the visual shots. For a and then the composer has to
2- minute sequence in the cinema, change the score when an improved
we might have taken 20 minutes of and more complete 'fine cut'
film including closeups, and we becomes available. After spotting
have to have sound for all of it the sections which are to be scored
because we don't know which they are timed and music cue sheets
angles the director is going to use. prepared. At this point the comWhen it comes to the dubbing poser starts detailed scoring of the
For Superman, John
stage, dubbing mixers will often film score.
run both the location tracks and Williams was given a video transfer
the 'loop' tracks and it is only then of the 'rough cut' to take to
that the director, producer or America which he used along with
dubbing mixer will decide which the timings and music cue sheets.
tracks to use. Sometimes they will Once composition of the score has
use the location sound because the begun, one of the first things is to
'looped' sound is too perfect and nominate which musicians will be
doesn't match the rest when the used. John Williams nominated
the London Symphony Orchestra
picture has been cut."
Whilst the location sound record- with whom he's worked before.
ing for Superman was still under- They had tremendous success with
John Williams conducts the LSO at Anvil

Above and right: Pinewood's dubbing
theatre 2. The Neve console was made to
measure and the theatre was recently
converted to rock and roll stereo dubbing
and the whole interior redesigned. Maximum screen size is over 34ft wide, larger
than most cinemas

Star Wars with John so he decided
to use them again, this time
arranging for 85 musicians.
Each session at Anvil comprised
a general rehearsal to check the
music parts, followed by rehearsals
with the final cut picture which is
full of 'punch holes', `streamers'
and music cues. These are really
to make sure the orchestra comes
in on cue and that the orchestra
and conductor get the timings right.
Once this is done, then we record.
On Superman we started recording
sessions in July 1978 and finished
in October, the total hours of
recording involved being about 60."
Recording was carried out in
Anvil's large studio which measures
some 37 feet high, 60 feet wide and
The studio was
70 feet deep.
originally a film shooting stage and
is now the only stage at Denham
still used for film work. Details of
the origins of Anvil, including a
plan of the studio layout, appeared
in the November 1973 issue of
Studio Sound. The control room
is 24 by 16 feet and features a
24/24 Neve console with an MCI

24 -track tape recorder with Auto
locate together with 6- track, 35mm

sprocketed recorders. Loudspeakers are Tannoys and all the recorded
tracks are Dolbied. An unusual
piece of equipment which was
available, although not used on
Superman by John Williams, is a
digital variable speed click track
metronome used to give the musical
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beat in click form over headphones
and earpieces to musicians and

conductor.
Eric Tomlinson described the
recording procedure. "The orchestra have their backs to the huge
projection screen, whilst the conductor faces it and conducts to the
music cues as they come up before
him. The music is recorded on
three tracks and simultaneously as
24 -track although we use mainly

only the basic three for the film
soundtrack. However, in this case
we also needed to record ambient
music for the 70mm 6 -track Dolby
magnetic formats of the film, so
these and any remixing of tracks
are from the 24- track. In fact we
treat the first three tracks of the
24 tracks as the basic left, centre
and right with the remainder
available for ambient sound and
remix purposes. From these tracks
we then mix down to 6 -track on
I in tape and then transfer to 6 -track
35mm sprocketed magnetic film
which we send to the dubbing
theatre. The 6 -track and indeed
all the tracks are Dolbied throughout. The music mixing and editing
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The sound of Superman
sessions for Superman took about
30 hours to complete. All the tapes
are maintained in sync by using a
50cps pulse and are only transferred
to 35mm sprocketed magnetic film
at the final 6 -track stage. The
ambient tracks are usually taken
from three Schoeps mics which we
position above the orchestra.
"For the album of the film score,
we generally used the material
recorded for the film although some
of the recording sessions were laid
on specially. The album was a
fairly straightforward job of mixing
down from the 24 -track to 2 -track
stereo and this took about a week."
One point I asked Eric and Ken
about was whether they ever felt
their efforts were sometimes wasted
when the soundtrack was replayed
in cinemas with facilities only for
mono optical sound. Their viewpoint was that if they accepted that
they only recorded for this level of
capability, why should they or the
Dolby Labs be going to such great
lengths to improve the quality of
film sound. It was only by providing better sound that cinemas
would make the effort to install
better systems. As Ken put it:
"The quality of sound is excellent
in most West End cinemas and we
record soundtracks to the highest
standards we can; if it's replayed
on poor quality equipment then
that is unfortunate, but at least
we have done our best."
To complete my survey of
Superman's sound I visited Pinewood Film Studios and talked to
chief dubbing mixer Gordon
McCallum and his assistants in
Theatre Two, Graham Hartstone
and Nic Le Messurier. Gordon
mentioned that Superman was for
him the revival of a very happy
association with John Williams and
Eric Tomlinson on the film version
of Fiddler On The Roof. (Gordon's
Oscar for that job stands proudly
in Pinewood's entrance hall.) He
explained something to me of the
complexities of feature film post production and dubbing.
All dialogue and sound effects
recordings are supplied to the
cutting rooms in the form of 35mm
magnetic film. These are patiently
edited and pieced together into
roughly 10- minute reels, and in the
case of a mammoth picture like
Superman there may be as many
as a hundred such reels for each
10 minutes of edited picture. There
will be many dialogue tracks; for
example keeping separate the various characters and allowing a
choice between original sound and
possibly a 'looped' version recorded
in a post-synchronisation theatre at
48

a later date. "Although much of
was
the Superman dialogue
'looped'," said Gordon, "the
director Dick Donner preferred
the original wherever possible, and
we were able to use it about 90%
of the time. Every word, every
line has to be controlled, filtered
and equalised to produce a clean,
intelligible, consistent quality with
dramatic value to enhance the
content and perspeçtive of the
picture. Even actors' performances
are not constant from shot to shot,
so we have to take the material in
short segments and even it out as
smoothly as we can. At this stage
we kept the dialogue monaural, so
that last- minute changes were easier
to insert."
Graham, assisted by Nic, was in
charge of handling the sound
effects. These came from many
sources: from original recordings
made on location, from effects
libraries, from synthesiser studios,
and from Pinewood Studio's effects
theatre, where spot effects and

footsteps are created to fit repeating
loops of the picture in a similar
manner to dialogue post -sync. The
requirement of Superman for effects
was so prodigious that an exceptionally large staff of sound editors
were occupied for months producing and editing hundreds of
thousands of feet of material in
preparation for dubbing. "Our
main problem," explained Graham,
"was to organise the management
of so many tracks. For example
we had as many as 28 parallel
footstep tracks alone to go with
one reel of picture. So we were
faced with perhaps IO or 12 premixes for each reel in order to
bring such a volume of material
down to something which we could

handle in the final mix. These
premixes were themselves in 5 -track
stereo, so that in making them we
were levelling, equalising and panning, as well as adding reverberaOn this
tion where necessary.
production we used a further
extension of the Dolby 6 -track idea,
in which our 70mm release print
carries not only stereo on the
screen, with special bass enhancement tracks to add excitement in
the noisier sequences, but also the
separate tracks required to produce
left and right ambient sound in the
auditorium in those theatres which
equipped themselves to reproduce
it."
Gordon McCallum took up the
story: "Dolby Laboratories were
toying with this idea at the time
we were preparing for the Superman
dub. We saw at once how appropriate it would be for this project,
and the production people agreed.
In association with Dolby, and in
particular their film systems engineer Max Bell, we produced a
workable format. Our engineers
installed additional loudspeakers
and invented a radically new type
of opto-electronic panpot giving
us total freedom over five channels
of stereo. Meanwhile the Dolby
boys were kept busy producing the
necessary filters and meeting our
orders for more 360's-we ended

up with about 70 on the picture.
When the day came that we could
try the divided -surround system on
an actual sequence from the film,
our hearts were in our mouths.
Had we wasted our time and
money on a failure? We should
have had more faith -the result
was a knockout. The sound took
the visuals right out of the screen
and round behind you. We knew
we had a winner."
Gordon went on to say that the
music recordings from Anvil
Eric
brought no problems.
Tomlinson's mixes were excellent,
and the joy of working with John
Williams was that he took the
trouble to understand how the
music was going to be integrated
into the total dub, including the
potential of the new surround
effect.
Gordon how he went
I asked
about achieving the final mix. His
reply, which is summarised in fig 1,
was: "The final mix is made onto
6 -track 35mm magnetic, just like
the stereo premixes, but still using
only five channels and now with
the addition of a separate multitrack recorder carrying just the
dialogue. This way we keep the
dialogue separate from the combined music and effects, and that
makes it far easier to produce stereo
50

FIG.1 DUBBING THEATRE MIXDOWN T0 70mm 6 -TRACK DOLBY MAGNETIC STRIPE
DIALOGUE
Up to 15 mono acks including
location sound 'post sync sound/

overlap tracks /fill tracks..

PREMIX DIALOGUE
Up to 3

x 3 -track

DIALOGUE TAKE
3 -track

MUSIC
Up to 3 x 6 -track for the
music score. plus music
effects (source music, eg
car radio) up to 3 mono
tracks.

PREMIX MUSIC SCORE
Up to 2 x 6 -track

SOUND EFFECTS
Up to 50 mono tracks
including cars /explosions/
rockets /etc. (Sound library
and other effects).

SHOT EFFECTS
Up to 25 mono tracks including
footsteps; glass breaking /etc.
(These are done by the Dubbing

Theatre).

PREMIX SOUND EFFECTS
Up to 5 x 6 -track

MUSIC AND EFFECTS TAKE
6 -track

FINAL MIX
70mm6 -track Dolby Printing Master
with added bass reinforcement.

.1
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Presenting plug-in

46 track ca ability.
411

Featuring
Studer TLS 2000

flexibility.

The difference between a 32Track Machine and the
Studer 46 Track system may only appear to have the
obvious advantage of 14 additional tracks and yet it
offers unrivalled flexibility.
The principle is simple as is the installation. Merely
plug -in two 24 track A80's with the Studer Tape Lock
System and 46 Track facility is attained.
And you can go to almost any lengths to install the

Installed and working
at TRIDENT STUDIOS
since September 1977.

STUDER UH T

system, quite literally. Machines can be positioned side
by side or on separate floors, interconnection being by
means of a standard 3 -pole audio line. Updating existing
A80 systems is simplicity itself.
As for flexibility you have the advantage of 46
track capability synchronously locked between the two
tape transports for recording and mix down, or the
independent use of two 24 track machines.

F.W.O. Bauch Limited
49 Theobald Street, Boreham Wood,
Hertfordshire, WD6 4RZ Tel: 01 -953 0091

CoUAD ACS

CH -8105 Regensdorf, Phone (01) 840 29 60, Telex 58489
STUDER REVOX AMERICA INC., Nashville, Phone (615) 329 -9576, Telex 55 -4453
STUDER REVOX CANADA LTD., Toronto, Phone (416) 423 -2831, Telex 06 -23310
STUDER FRANCE S.à r.l., Paris, Phone 533 58 58, Telex 24 -744
www.americanradiohistory.com

The sound of Superman
versions in other languages.
"The music is of course in stereo
when it reaches us, and many of
the effects have been panned or
placed in making premixes. But
we still have to position the
dialogue, and this must be done
with subtlety and care in order to
keep the attention of the audience
riveted to the screen image but
without violent swings or picture
cuts. All the time we have to use
our experience and artistic judgement to tell the story the way the
director wants it, as a perfectly integrated complement to the edited
picture. Using the 'rock- and -roll'
method we go over each little piece
of the mix countless times, rehearsing, matching and rerecording
until we are satisfied and move on
to the next. Wide -range sound is
very demanding and shows up the
slightest flaw, so our engineers
have evolved new techniques for
keeping all our equipment in top
notch adjustment. The real -time
analyser has now become our
standard backroom, tool for frequency response alignment: Cyril
Jones, who is our chief transmission engineer tells me that it speeds

things up at least 20 fold."
Graham described the method
used for giving cues to picture cuts
and similar critical timings. "We
put wipes on the picture film, or
streamers as the Americans call
them. These are sloping coloured
ink lines which, when projected,
appear to travel across the screen
to the left or right. The cue point
is when they hit the far side. Our
trouble here was that we ended up
with so many on the film that it
became something of a nightmare
sorting them out !" I gathered also
that such were the problems experienced with some of the special effects shots that picture shooting
was still in progress during final
mixing, and this led to the need to
make frequent amendments to the
dubbed track even after it was

completed.
The 'final mix' was not the end
of the story, however. A mixdown
was carried out ready for transfer
to Dolby stereo optical (SVA). For
this processing equipment was
inserted in the stereo monitoring
circuits of the dubbing theatre to
simulate the effect of the matrixing
networks used in Dolby SVA

sound and projection staff of over
40 worked on the film at some
stage, and they all feel that they
contributed something. In spite of
its European origins and American
interests, it is very much a Pinewood
No mixer can produce
film.
magnificent results from poor
material, and the theatre staff
acknowledged that tremendous
effort had been put into Superman
by the sound editing crew under
the supervision of Chris Greenham,
and the fruits of their labours are
there for everyone to hear in the
soundtrack of the picture.
The soundtrack recording for
Superman and the problems involved in recording a film soundtrack,
whether they be of a practical or
technical nature, were quite an eye tinuous, painstaking work without opener for me. As someone who
even a day off, the crew spent a takes film sound rather for granted
few days mixing a version with unless it is obviously poorly
dialogue, recorded, badly dubbed or out of
monaural
separated
effects and music for the benefit sync with the visual image, it was
of other countries wishing to enjoy very interesting to discover just
Superman in their local languages. how much work and effort goes
With
My contacts at Pinewood paid into a film soundtrack.
high tribute to the practical help people like Roy Sharman, Eric
which they had received from Tomlinson and Gordon McCallum,
Dolby Laboratories, led by Max who take great care over their
real work, involved in Superman this
Bell at the London end
team effort by both companies. should augur well for the success
The names I have mentioned at of the film, especially when comPinewood are of course those of bined with some of the spectacular
the people to whom I spoke. But visual effects which Superman
in fact almost everyone in the contains.

cinema installations. From the 5track master, the two -track was
mixed down and sent for transfer
on Dolby's optical camera at
Elstree. Next an English language
monaural mix was made and used
to transfer a number of optical
soundtracks for making prints to
be shown in cinemas without Dolby
equipment. The third job was to
make the magnetic master for the
production of 70mm 6 -track prints,
and then at last the theatre shook
as the full potential of the recordings was realised. Never before
had Theatre Two experienced such
a wide range of levels and frequencies, giving an extra couple of
dimensions to the stunning picture
effects. It seemed like a comedown
when, completing months of con-

-a

Our small mixers
aren't cheap....

(Sta ncoil Ltd. )
38 Alexandra Road, Windsor, England
50
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...but then our big mixers
aren't expensive.
Tel: Windsor (075 35)51056
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A sad fact, proved to be true night
after night, is that without proper
amplification, good guitarists with
expensive instruments will sound
bad. The worse the sound, the
worse the playing and every
one suffers. It's a waste of
good money and talent.

Since Yamaha make
excellent musical instruments they naturally
needed amplifiers of
compatible quality to do

Kemble/ Yamaha, Mount Avenue, Bletchley, Milton KeynesTelephone 0908 71771
www.americanradiohistory.com

them justice, and since only the best
is good enough for Yamaha, they
built their own.
Like the rest of their instruments,
Yamaha amplification is a satisfying
blend of sophistication and reliability;
characteristics not shared by a lot of
their rivals.
But then Yamaha
is a breed of its own.

YAMAHA
Craftsmen to the world's
musicians since 1881

businessADRIAN

More pirating

IF THE record companies think they have
problems over audio disc and tape piracy,
they ain't heard nothing yet. I recently came
across a foretaste of what's to come in video
piracy. One enterprising chap has bought and
rented a total of five VHS video cassette
recorders which he switches on to tape any
good feature film shown on BBC or ITV.
So with the minimum fuss and virtually
no legal risk, he ends up with five pirate copies
of the film. A few contacts working on
airlines that fly to the Middle East enable
him to flog off the feature film cassettes at a
bargain price for those buying them and a
handsome profit for the pirate. Another
entrepreneur runs a similar racket with Match
of the Day and similar sports video tape
recordings. It's an odds -on certainty that this
is already just the tip of an iceberg. And
that iceberg is going to grow and grow and
grow. Many of the newer video cassette
recorders have a pause control that operates
on both record and playback, so that a
film can be pirated off ITV with the exclusion
of all commercials. Philips -Magnavox has
now launched a video disc player in the USA
with an impressive catalogue of MCA
feature film and musical short titles at what
must be loss leader prices. I'll bet that
already pirates have rigged up a system to
dub from video disc onto video tape. As the
price of video recorders and tapes drops so
the problems will proliferate. The sad fact of
life is that you can't have something for
nothing and someone has to pay the film and
sound studios, production crews and
performers. The pirates won't pay and piracy
is unstoppable. I'll bet that within a decade,
we'll be paying an entertainments tax along
with income tax to reimburse the
entertainments industry for losses from
piracy which will by then have become so
rampant as to be accepted as a way of life.

Multitrack for the masses

CONGRATULATIONS to the IPC magazine
Practical Hi-Fi and their contributor Carl
Anthony, for doing what the recording
industry should have done years ago.
They gathered together around a hundred
grand's worth of studio equipment for an
Audio Show at the Cunard Hotel in London
and used it to explain the mysteries of modern
multitrack recording and mix down to the
public. Remember them? They're the
people who actually buy the end products that
studios are in business to produce.
Anthony used a Telefunken MI5A 24 -track
and 2- track, a Soundcraft Serie.s II 24 -in
mixer, AKG stereo reverb, a pair. of JBL
4350s bi-arnped by a JBL 623.? and Citation
16A, with all the toys including Aphex. The
material used was a 24 -track master, from
the then new Brand X album Masques
bounced down from the 46 -track Trident
original. To wall -to -wall audiences over
several days, Anthony explained the gear and
did a rough remix of one track at around
100dBA.
52

I find it increasingly astonishing that the
record companies have not yet woken up
to, and exploited, an increasingly obvious
trend. This is that the public no longer buys
electronic equipment just to reproduce
music. They enjoy setting up,and using the
equipment at least as much as listening to
the results. Sooner or later it has to dawn on
the recording industry that there is a market
for raw multitrack material fof the home
user to play with. For years now Teac have
been selling simulsync 4-track, quarter-inch
tape recorders for the domestic and semipro
user. Almost everyone who has bought
one of these machines has the four channel
line output hooked up to a 2 -track stereo
machine, through some kind of mixer or
switch panel. In their vaults the record
companies must have countless old master
tapes in 4 -track format, for instance Beatles
material up to and including Sergeant Pepper.
It would be the easiest job in the world to
dub and duplicate this material on quarter
track open reel tape. Eight and 16 -track
material could be rough mixed down to
4 -track for release. The enthusiast with a
simulsync machine could then mix and remix,
with a touch of echo and simple eq, to try
and better the original mix and in the process
learn a heck of a lot about modern
recording techniques.
Equipment is soon to come onto the
market from Japan which will enable the
owner of an ordinary record or tape
reproduction system to 'lose' all the centre
front, in phase, content of a stereo recording
(usually the featured voice or solo instrument)
and overdub a fresh voice or instrument
onto the remaining backing track spread.
Kenny Everett, on London's Capital radio
station, has played numerous backing tracks
and raw mixes and there is a commercially
issued rerelease of some Beach Boys backing
tracks minus vocals. But so far there's
been nothing especially intended for remix on
quarter-inch simulsync gear. And when,
as sure as night follows day, an enterprising
hardware firm like Teac comes out with a
simulsync 4 -track cassette recorder, the
market will really be hungry.

Acousonics

A RECENT album by Quincy Jones Stuff
Like That is especially interesting on two
counts (apart from being a great album). The
sleeve note includes a few paragraphs by
engineer Bruce Swedien explaining that the
album was recorded using the so-called
'Acousonic Recording Process'. It turns out

is multi-multi track recording,
achieved by locking 24 -track machines together
to provide 46 or even 69 -track recording
capability (one track of each 24 -track machine
being sacrificed for the locking timecode
pulses). This is by no means new. Trident
have for some time been locking two machines
together and Jeff Wayne's quarter of a
million dollar bash at the War of- the Worlds
was made in this way.

that ARP
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It is unclear from the sleeve note just
exactly what Swedien is doing that is different.
But the album does have such a clean fresh
sound that I contacted Swedien to fill in
the gaps. Two 24 -track machines are used
linked either with an SMPTE or Maglink
timecode lock, to give a 46-track format. So
far pretty normal but it is the way Swedien
designates the tracks that is unusual. The
original rhythm tracks are recorded on one
tape and this then regarded as the 'master'.
Using timecode, the master tape is rough
mixed onto four or five tracks on the second
tape. This is designated the 'work' tape
and is used as a cue mix for all subsequent
overdubbing. This way there is no risk of
degrading the rhythm section tracks as can be
caused by repeated passes over the playback
heads for overdubbing. The work tape is
copied and used to store parts and whole
sections. The number of tracks available
enables the engineer to record some
instruments or sections in true stereo rather
than mono. Whether the fresh sound of the
Quincy Jones album comes from overdubbing
in stereo rather than mono, or from leaving
the rhythm section tracks virgin on the
master tape without the physical wear and
tear of overdubbing is anybody's guess.
Probably it's a bit of both.
The sleeve is also notable for its delightful
frankness, unrivalled I would say since a
long since deleted big band recording was
sleeved with a note written by the bass player
criticising the featured arrangements as not
up to the writer's usual standard. On the
Stuff Like That album Quincy Jones, in a
rather garbled stream of consciousness note,
verbally chastises featured vocalist and
concert mistress Patti Austin along with New
York Super Singer director Tom Bahler as
artistically adept but mentally ain't
"bòth
go& git it ". Later, buried in the note,
there's special thanks to Gordon and Edna
Austin "who can not be held responsible for
their daughter's actions". Assuming the
sleeve note is the tip of the iceberg I'd just
love to have been a fly on the wall at
those sessions.

...

agony

T
for a sound
performance...
with their range of portable professional tape recorders
Always on cue with quality and reliability - leaders for
years in supplying tape recorders for locations
throughout the Film and Television industry, in just about
every country in the World.
.

SENKHEISER

-a model to suit any set

i

As suppliers of sound equipment to the Industry for more than a decade,
we invite you to discuss your requirements with one of our product
specialists by contacting either Rod Hull or Paul Whiting at

Hayden Laboratories Limited
HAYDEN

HAYDEN HOUSE, CHURCHFIELD ROAD,
CHALFONT ST. PETER, BUCKS, SL9 9EW
Telephone: Gerrards Cross (02813) 88447

Simplified audio measurements
using digital storage
Derek Bond (Wayne

Kerr)

Most studio engineers have at least memories of laboriously squeaking
tape recorders using conventional oscillators and millivoltmeters.
Digital storage techniques now enable such response curves to be
directly displayed on a CRT and also provide comparison facilities.
Derek Bond here describes the techniques used in the Wayne Kerr
frequency response analyser RA200.
CONSIDERING that most of us
make audio measurements daily
with our ears, the characterisation
and standardisation of audio systems should be easy, and agreement
on sound quality might appear
trivial to the layman. In practice it
has been unusually difficult for
learned people to agree, and when
they do (as in CCITT and IEC regulations for example) the applications
are specific and often anomalous.
It is worthwhile taking a look at why
this is so.
A mechanical engineer has a standard of length (the metre) which is
easily compared by expert and laymen alike. Two rules one metre in
length can be compared to 0.1 mm
by eye, very easily, an accuracy of
I
part in I04, and thus precision
measurements are easy. But this is
only so because the wavelength of
the light used for viewing is very
small compared to the required
precision. How far would the
mechanic get if he had no light and
no hands, and could only measure
the rule by listening to the reflected
sound waves? How useful would his
rule be if it were very heavy or delicate, expensive to produce, and
needed a controlled environment for
guaranteed accuracy. This is the
situation for the audio engineer.
What does the audio engineer do?
He joins the ranks of lawyers and
politicians and uses his subjective
experience to form judgments. These
judgments are based on comparison
and recollection rather than standards. He has replaced the standard
by his memory.
Memory is a far more powerful
tool than any standard and can
transform the way in which measurements are made. Electronic techniques have dominated the audio
industry for over 50 years, and it is
therefore sensible that audio measurements should be quantified and
54

compared in terms of electronic
parameters. However, tile best or
easiest way to measure a signal in
electrical terms may not be the best
way to present it, and if the result
is not presented in a clear understandable manner its meaning will be
lost. The electronic measuring instrument must therefore be capable of
displaying its results in useful form,
and this may require calculations
and transformations of the results
by building in these facilities. The
power of logical thought and calculation may be transferred from
the user to the machine, requiring
little skill by the user, and enabling
complex decisions to be easily made.
The electronic pocket calculator is
an example of this technique.
The design philosophy for accurate audio measurements is therefore
becoming clear. Accurate electronic
measurements should be made in a
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Fig.

1.

universal manner by the user and
the results should be stored. They
may be subsequently recalled, transformed into useful information,
and displayed. This approach, which
at first sight appears indirect, enables
the instrument to simulate in many
ways the working of the human
mind, and gives unusual flexibility
and adaptability to the instrument.
This article describes the RA200
Audio Response Analyser manufactured by Wayne Kerr. This instrument (fig. 1) can stimulate a circuit
with sine waves, record and display
the response from below 20Hz to
above 200kHz. For many applications it may be used as a complete
measurement and data recording
system. Although the RA200 has
manual front panel controls and
may be used as a conventional
instrument, most of the controls may
be easily over -ridden and remotely

Wayne Kerr RÁ200 audio frequency response analyser

set by an ATE system or through a
digital to analogue converter from
a computer.
The RA200 measurement system
is shown in fig. 2 and contains four
independent blocks:
1.
A sine wave oscillator for
stimulating the system on
test.
2. A detector which measures
the frequency and amplitude
of the signal from the sys3.

4.

tem.
A store which records the

analogue voltages from the
detector, and may replay
them to the display.
A CRT display which accepts
these analogue voltages and
displays them as an amplitude/frequency plot of the
system on test.

Oscillator
The oscillator must have excellent
amplitude stability when being rapidly swept over a frequency range from
below 20Hz to above 200kHz. A
voltage controlled oscillator (VCO)
is designed to produce an accurate
triangular wave, which is then shaped
into a sinusoid using a precision
nonlinear amplifier. The shaped
output is then amplified and fed
through a precision attenuator having a constant 50n output impedance
to give any level from 80µV to 12V
rms ( -80dB to +24dB relative to
775mV).
A time -base generator drives the
VCO with an exponential sweep
(giving constant rate across log
display) and by varying the time base amplitude, dc level, and frequency the oscillator will sweep
between any sweep limits at the

required rate. The oscillator is
completely isolated and an optocoupled square wave output enables
frequency monitoring without earth
loops.
1979
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FIG.2 RA200
BLOCK SCHEMATIC
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FIG.5 STORE
The high impedance detector input
-(IMt2
30pf) enables scope probes
to be used and will not load the
system under test, fig. 4. An input
Memory
Memory
Memory
Memory
attenuator /amplifier feeds a log
q/o
Inputs
amplifier /detector which generates a
DC voltage proportional to the log
of the input signal amplitude. This
It DATA BUS
DC voltage is amplified to give the
required display scaling factor and
Dvl
Address
becomes the Y input to the store or
Outputs
Canter
Gen
ALU
display.
The input frequency must be
measured every cycle, and displayed
on a log scale. This is achieved by
sampling a linear ramp after each
zero crossing of the input, and feeding this through a log. amplifier.
The resulting DC voltage is scaled erates all addresses (X values) at display should operate at constant
to give the X input to the store or high speed, and thus enables stored brightness with a stationary spot
display.
traces to be repeated at a rate of through to high speed scanning. A
50Hz approximately giving a flicker brightness modulator circuit thereDigital store
free continuous trace. The difference fore controls the CRT cathode curThe store (fig 5) accepts analogue ALU computes the difference be- rent in proportion to the spot
voltages directly related to the input tween any two selected memories, velocity, and also protects the tube
frequency and amplitude from the and outputs this as a new trace, against damage.
detectors. These voltages are sampled which may be stored, amplified or
The display scaling is engraved on
and quantified by an A -D converter displayed.
moulded graticules, which are very
into 512 (9 bits) levels. The X input
The store is driven via recharge- quickly interchanged. Blank gratibecomes the address and the Y input able batteries from the RA200 power cules may be marked with tolerance
the data for an array of CMOS supplies, and memory contents will limits and so on.
memories in four independent blocks. be retained for several weeks with
According to the front panel instruc- no external power. The store is Simple applications and measurements
tions (fig 1) these memories may therefore a general purpose unit using stored audio responses
accept new data (load) or output and could be adapted to store any
The following applications have
stored data (display).
analogue variables and display them been chosen because:
The output data goes via a D -A on the CRT, or plot them out on a
1.
They are practical methods
converter through a multiplexer chart recorder.
which are normally very
onto the output terminals, and thus
tedious and time consuming,
reproduces the original input con- The CRT display
involving recording of large
ditions to within 0.22% (comparable
The RA200 display system comamounts of data.
with the display resolution).
prises a 28cm CRT with long per2. They can be performed with
The address generator comprises sistence phosphor, magnetic deflecspeed and precision very
a counter which sequentially gen- tion and DC coupled amplifiers. The
easily using a display storage

-
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B

o

3
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system.
The methods used, whilst accurate, do not rely heavily on
subjective
judgments
or
expensive standards. They are
repeatable and use the memory and logic of the machine
rather than the man.

Acoustic responses
The routine testing of loudspeakers
and microphones for production, or
quality monitoring is normally incredibly tedious without anechoic chambers, standard rooms and standard
transducers since it involves multiple
plotting of amplitude responses at
different frequencies with either sine
wave or weighted pink noise sources.
In practice most people merely wish
to know if the unit under test is
better or worse than a known good
unit and fig 6 shows how this may
be done.
It can be seen that whilst measuring the performance of the good unit
the errors in the measurement system are also recorded and stored. The
unit under test may then be placed
in the same jig, subjected to the
same sweep tones at identical levels,
and the results automatically stored.
If
isplay is set to show the difference between the two traces then
the normalised frequency response
is displayed. This trace is very
accurate provided the differences are
small, and gives an indication of
both amplitude and phase non
linearities.
Audio recording
Modern tape recorders are capable of a high standard of repro 56
55

Simplified audio measurements
using digital storage

technology and drive electronics will
enable the user to read his results in
the most useful form such as a graph,
table of results, or plain language
descriptions on the machine or a

noise by tracking the source oscil-

lator.

duction when correctly biased on a tape, driven with sweep tones from
good tape at the correct levels with the RA200 signal source, and a real
the proper equalisation. In practice time record-replay response made.
often they are used until they sound Note the time lag between record and
bad and then an engineer spends the replay heads does not matter since
best part of a day bringing them the replay frequency is tracked and
back up to spec.
recorded. As shown, the effect of
They are electro - mechanical bias changes, record equalisation
devices and as such gradually wear and distortion may be immediately
and accumulate dirt and oxide. It viewed, and stored if required.
is commonly known that routine
Note that even if the replay resmaintenance is essential, but this is ponse cannot be equalised flat, then
not always done because the job is by minimising the difference between
tedious.
test tape replay and record-replay
Fig 7 shows the variety of measure- response, the machine can record
ments which can be made using an flat tapes which will replay perfectly
RA200. A test tape can be loaded, on another machine. This is a trethe frequency and amplitudes of mendous advantage on multitrack
the tones may be read directly on machines, and enables multiple
the screen, and any necessary replay track matchings to fractions of a dB.
equalisations made. The recorder
Inter channel crosstalk may be
can then be loaded with the required monitored down into the signal

Future trends in audio instruments
The applications described above
are ones which in the past will have
needed several separate instruments
either wired or connected together.
The results would have to be manually or chart recorded, and the comparisons made either by eye or cal-

CRT screen.
As the instruments become more
adaptable and programmable, they
become more universal and whereas
today the user sets the instrument
controls manually, we will see him
programming the machine functionally either by push -button, cassette,
or via the telephone depending on
the task complexity.
The RA200 store is only able to
make comparisons between frequency response traces and this is
a small step towards storing complete equipment characteristics and
test routines, thus closing the present gap between the large computer
driven ATE systems of electronics
manufacturers and the scope and
multimeter approach of the average
audio test engineer.

culator. Measuring instruments of
the future will become more universal, with auto -ranging, auto -trim,
self- testing and remote control facilities. The IEC interface bus is specifically intended for interconnecting
such instruments.
The application of microprocessors and LSI memories will enable
results to be recorded, manipulated
and either displayed or used as controls for other measurements, and
thus highly intelligent instruments
will result with very simple operating
controls. The advances in display

FIG.6 LOUDSPEAKER AND MICROPHONE PRODUCTION TESTING
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Dear Frustrated 8c Bored,
How many times do you depress Start/Stop/Rewind
on your multitrack in a day? Tedious isn't it.
The answer: the most powerful piece of control
equipment ever offered for

a tape machine.

The Audio Kinetics
XT-24
INTELOCATOR

What else can offer
The fastest locate program ever written.
Intelligence to improve locate times on
successive searches.

Vari -speed reference display in ips.
Two counters Master and Local.
Operates in minutes and seconds.
Programmable cycle routines.
Multiple locate points.

-

The XT -24 has refined programs for
3M M79

Ampex MM1200

Ampex AT R 100
MCI JH -16

Studer A80

Eliminate yawning producers and frustrated engineers - Dominate your multitrack.
Phon for lite at re w on St. Al ' a 32 91

Survey: compressors and limiters

Forthcoming surveys include turntables, arms and cartridges (May),
microphones (June) and radio mics, stands and booms (July).
Manufacturers and agents are invited to submit product details for
inclusion to reach the editorial office (address page 3) by the end
of the third month before issue cover date.
ALICE (UK)
Alice (Stancoil Ltd), 38
Windsor, Berks, UK.
Phone: 07535 5t056. Telex:
9904

Alexandra

UK: FWO Bauch Ltd,
Road,

849323.

GAIN BRAIN Model 700
A unit containing the 'unique' combination of peak

module

Contains two comp /limiters with switched stereo
ganging built into Alice desks, and not available
separately.
Noise: 86dB 20Hz to 20kHz.
Distortion 0.1",, THD.
Attack time: to 10ms, limiter 100ps.
Release time: auto 600ms to 5s, manual 400ms
:

1

to 1.2s,

Ratio:
Price:

1.3

and rms limiters plus high -speed LED readout.
Several units can be connected for tandem limiting.
Noise: 83dB below threshold of peak limiting.

ALLEN & HEATH (UK)

Stamford, Conn 06902.
Phone: (203) 359 -2312. Telex: 996519.
Agents in Canada, Belgium, France, Germany,
Austria, Greece, Italy and Portugal.
FEED FORWARD DELAY LIMITER
The unit employs an analogue delay circuit in the
main signal path that activates a side -chain limiter
circuit in advance of an incoming transient peak.
This is claimed to eliminate normal limiting -related
problems such as transient distortion and overshoot. Variable threshold, release time and output
level are featured, plus an overload indicator, stereo
linkage and a 3- position LED PPM.

Pro limiter
Portable limiter designed for use with small studios
and PA systems. Features 7:1 compression ratio,
balanced mic input, line input, low level hi z input
for guitar, switchable attack and decay times, overload indicator, variable input gain.

-30dB reduction.
peak section 1.5dB overshoot 1ps
after application of 50kHz tone burst exceeding the
threshold of limiting by 15dB; rms section 7 -40ms
for 90
ultimate gain reduction, dependent on
complexity of waveform, amount of limiting and

Gain

:

control positions.
Release time: peak section 1ps for transients of
50ps duration, variable between 50ms and 5s for
other peak signals; rms section 0.25 -5s.
Limiting ratio: peak section approx 50:1; rms
section approx 40:1.
Threshold: -20 to -30dBm in peak mode; rms
mode raises peak threshold by 6dB while lowering
rms threshold 6dB. This allows a separation of
thresholds that is continuously variable from 0dB
(peak mode) to 12dB (rms mode).
Power: 24 -28V DC, 70mA.
Price: £190.95, 8- channel in powered rack £1,627,
16- channel £2,969.

ALTEC (USA)
Altec Sound Products, 1515 South Manchester,
PO Box 3113, Anaheim, Ca 92803, USA.
Phone: (714) 774 -2900. Telex: 655415.
Europe: Altec Sound Products Ltd, 17 Park Place,
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1612A LIMITER
A 2 -input device that functions either as

as a limiter amp:
typical, 50 -20kHz at -8dBm output, threshold to
25dB compression.
Attack time: typically 10µs in 'fast' mode; 33ps in
'slow'.
Release time: typically 800ms in 'fast' mode; 2.8s
in 'slow'.
Threshold: variable from -74dBm input with 1588C
mic preamp; from -40dBm direct input.
Slope: nominally 20:1 from threshold to 25dB
compression.
Limit /line balance: 0 -20dB of compression.
1

ASHLEY (USA)
Ashley Audio Inc, 1099 Jay Street, Rochester
NY14611, USA.
Phone: (716) 328-9560.
Canada: Gerr Electro- Acoustics, 365 Adelaide
Street East, Toronto, Ontario, Canada M5B 4R9.
Phone: (416) 868 -0528.
SC -50
limiter /compressor which
'combines positive control with sonic excellence'.
Hum and noise: -90dBm, unity gain.
Distortion: less than 0.05" THD, OdBm 20Hz to
20kHz, no limiting, less than 0.2 "., --10dBm worst
case.
Gain: r30dB.
Ratio 2, 3, 5, 7, 10, 20, 30 and w:1.
Attack time: 200ps to 20ms.
Release time: 100ms to 2s.
19in rack mounting peak

:

$299.

SC-55
Similar to SC -50, but stereo unit with limiting
determined by the louder channel.

Price:

$499.

Audio & Design F600-RS limiter
a

line amp

Place,

741 -7411.

STUDIO SOUND, MARCH

Total harmonic distortion:

Stevenage, Herts SG1 1DU, UK.
Phone: 0438 3241.

Phone: (615) 385.1760.
Export: Gotham Audio Corporation, 741 Washington Street, New York, NY 10014, USA.
Phone: (212)

bandwidth.

Price:

ALLISON (USA)
Erica

limiter amp.

0

Attack time:

£85.50.

Allison Research Inc, 2817
Nashville, Tenn 37204, USA.

a

Equivalent input noise: -130dBm with 1588C mic
preamp; maximum output noise -55dBm, 20kHz

Total harmonic distortion: 0.3", 40- 15kHz.

"

to 5:1.

£330.

Allen and Heath Brenell Ltd, Pembroke House,
Campsbourne Road, Hornsey, London N8, UK.
Phone: 01-340 3291. Telex: 267727.
US: Audiotechniques Inc, 142 Hamilton Avenue,

Price:

49 Theobald Street,Borehamwood, Herts WD6 4RZ.
Phone: 01 -953 0091. Telex: 27502.

or
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It all adds up to the world's
most versatile sound system.
Millbank produce well engineered, well styled
sound equipment backed by a 2 -year guarantee.
At Millbank, we are proud of our flexibility.
With PAC- SYSTEM, we offer you the widest
available range of plug -in system variables. Millbank
is the only company in the world with plug -in
ambient noise sensor, graphic equaliser, monitor
amplifier, AM and FM tuners - and total system
status monitoring. In fact, you can get from us any-

thing you need for a reliable installation - simply
and economically - because everything plugs in:
no costly specials.
When you start with a Millbank system,
expansion is virtually limitless. Our sound systems
are used in every type of public building from
airports to supermarkets, cafes to concert halls.
Every major product is researched, designed and
manufactured in the United Kingdom.

KMind the doors, please...»
(Public address
system, Metro
Underground,
Brussels.)
f'

I

Mr. Lee to the Personnel Office, please ... 9f
(Factory call system,
Seiko Watch Service Centre,
Kuala Lumpur).

Half -time score at Anfield is one -all
(Public address system,
Arsenal Football Ground, Highbury).

4-6

...»

«Stand by to receive helicopter...»
(Operational instructions,
Frigg oil rig, North Sea).
64The round- London coach
tour leaves in 5 minutes...»
(Public announcements,
Hilton Hotel, London)

THE IVAME THAT SAYS /TALL

MILLBANK

u.
Millbank Electronics Group Limited, Uckfield,Sussex TN221PS. Telephone: Uckfield
(0825)4166
er

www.americanradiohistory.com

Noise: less than -80dB (no conditions).
Total harmonic distortion: 0.1 ",. (no conditions).
Attack time : limiter 500ns; compressor 500µs, 2

SURVEY: COMPRESSORS
AND LIMITERS

and 25ms.

AUDIO & DESIGN RECORDING (UK)
Audio & Design (Recording) Ltd,

84

Oxford

Road, Reading RG1 7LJ.

Phone: 0734 53411. Telex : 847605.
USA: Audio & Design Recording Inc,

652 Glen

-

brook Road, Stamford, Conn 06906.
Phone: (203) 356 -1391.

Agents worldwide.
F600

BROADCAST LIMITER

A 'straight forward' 2- channel limiter for use in
systems that have critical overload conditions, such
as optical film recording, disc cutting, and broadcast

transmitters.

Noise: 80dB ref limiter threshold.

Distortion:

0.2

in bypass mode.

Attack time: 10, 25, 500µs, 1, 2.5 and 25ms.
Release time: 25, 50, 100, 200, 400, 800ms,

$325.

GEMINI COMPACT
Available as Gemini Compact or ITAM Compliment.
Noise 78dB ref limit threshold at -3dB and 25kHz.
Distortion 0.2 at 1kHz for 10dB compression.

Threshold: input: -19dBm

"

:

Attack time 500µs and 5ms.
Release time: variable between 25ms and 3s, plus
:

1.6 and

3.2s, plus 'automatic'.
max for limiting; out-

put: up to +15dBm.

Price:

Price:

:

at 1kHz.

Gain: 34dB max, unity

Release time : limiter 250ms; compressor variable
between 25ms and 3s, with an 'automatic multiple
network' position that gives a fast recovery time
over 5dB gain reduction range on a slowly changing
release platform.
Threshold: limiter -4 to +16dBm max output
level; compressor linked to ratio selection so that
for 10dB compression on any slope the output level
remains constant, and above that level of compression the slope tightens to 30:1 as the peal' level
limiter becomes operational.
Compression ratio: 1, 1.5, 2, 3, 5 and 10:1.

'automatic'.

Threshold -10
:

to +10dBm at output ( -20dBm at

input).

Ratio: limiter 20:1, compressor 1.5 and 3.1.
Stereo matching : 1dB on control voltage track-

$956.

t

F690

MUSIC-VOICE RATIO LIMITER

Consists of a standard F600 stereo broadcast limiter
fitted with a voice -operated threshold switching
circuit. Spec virtually identical.

Price:

$1021.

F760X COMPEX LIMITER
A unit that combines a variable ratio compressor
with an overall peak limiter and a low -level, noise reducing expander/gate. Available as a mono or
stereo rack-mounting system, and as a mono module.
Three limit pre- emphasis values-50, 75 or 100pscan be supplied.
Noise: better than -80dB ref threshold level as

set by output attenuator; better than -87dB with
expander operational.
Distortion: compressor 0.1" at +10dBm threshold
limiter 0.3 at +14dBm.
(typically 0.04 "
Attack time: limiter 2504s for 100 "" control of
overshoot without over-limiting; compressor 250µs,
2.5 and 25ms; expander 20µs, 2 and 40ms.
Release time: limiter 250ms; compressor 25, 50,
100, 200, 400, 800ms, 1.6 and 3.2s, plus 'automatic';
expander /gate variable between 25ms and 5s.
Threshold: limiter +14dBm max ref unattenuated
output; compressor calibrated wrt peak limiter
threshold and marked 0-20dBm in 2dB steps;
expander/gate -40 to +14dBm wrt input.
Price $1470 (stereo system).

);

F769X

"

VOCAL STRESSOR

Basically, comprises
E900 sweep equaliser.

Compex limiter and an
A routing switch changes the

$1305.

E500 /E560

AUDIO DESIGNS (USA)
Audio Designs and Manufacturing Inc, 16005
Sturgeon Roseville, Michigan 48066, USA.
Phone: (313) 778 -8400.
Other countries: Ampex International Operations,
including:
UK: Ampex GB Ltd, Acre Road, Reading, Berks.
Phone: 0734 85200.

Telex: 848345.

LIMITER MODULE
Noise: -73dBm max below threshold; -85dBm

302

max at 20dB limiting.
Distortion : 0.15 ".., typical.
Gain: 0dB below threshold; up to 30dB of gain

reduction.

Attack time: 1ms.
Release time: 50ms to 2.5s.
Threshold: -16 to t24dBm.
Power: 20V 50mA.

Ratio:
Price:

1, 2, 3 and 5:1, plus
£450.

'limit' (20:1).

AUDIX (UK)
Audix Ltd, Station Road, Wenden, Saffron
Waldon, Essex CB11 4LG.
Phone 0799 40888. Telex: 817444.
:

MSC Electronics, 254 Wildcat Road,
Downsview, Ontario M3J 2N5.
Phone: (416) 661 -4180. Telex: 0623494.

Canada:

4802 MODULE
A compressor-limiter

in a 178

40 x 255mm

x

also equipped with a noise gate.
Noise: less than -94dBm.
Distortion: 0.1",,, typically 0.03

module

at 1kHz for 10dB

limiting.

Attack time : 1, 2, 5, 10, 20 and
Release time: 100, 200, 500ms,

50ms.
and 2s, plus 'auto'
which gives a time related to depth of compression.
Threshold: -10 to +12dBm in 2dB steps.
Ratio 1.5, 2, 3, 4 and 6:1, plus 'limit'.
Noise gate: sets gate to cut off input signal below
-50, -40, -30, -20 and -10dBm, and 'off'.
1

:

SP704 LIMITER AMPLIFIER
Designed for insertion into programme lines operating at OdBm. Facilities for slave (tandem) and
voice -over applications are incorporated.
Noise: -80dBm (no conditions).
Distortion: 0.03 ". residual; 0.1 "., operating (at
500Hz).

Attack time

:

'auto' (nominally 5ms for 12dB of

control).
Release time:

100, 200, 500ms, 1 and 2s, plus 'auto'.
in 2dB steps, and 'off'.
8:1 internal drive and 2:1 external drive.

Threshold: -12 to -4dBm
Ratio :

CATHEDRAL (UK)

Cathedral Sounds Ltd, Fourways, Morris Lane,
Halsall, Ormskirk, Lancs L39 8SX.
Phone

:

0704 840328.

C L4

AUDIO DEVELOPMENTS (UK)

Audio Developments, Hall Lane, Walsall Wood,
Brownhills, West Midlands WS9 9AU, UK.
Phone: 05433 5351. Telex : 338212.

Quad comp /limiter, self powered.

Gain: nominal +8dBm.
Ratio continuously variable from
:

1:1

to 20:1.

Threshold: operating from -24dB upwards.
Release time: 100ms to 5s approx.

Agents in Australia, Austria, Canada, Denmark,
France, Germany, Holland, India, Italy, Japan,
Norway, South Africa, USA and Venezuela.

a F760X

relationship between the two units: the equaliser
can be positioned before or after the limiter, or
inserted into the limiter's control side chain, thus
modifying its response to frequency content. Not
only de- essing, but 'de- rumbling' and 'de -bass end
modulating' are among the useful applications said
to be possible.

Price:

ing over 10dB range.

Release time: 75, 150, 300, 600ms, 1.2 and 2.4s,
switchable.
Threshold: two ranges; 'low ratios' adjustable
from -10 to +10dBm in 2dB steps; 'limit' adjustable
from 0 -20dB in 2dB steps.

AD055
A rack-mounting unit,the two channels of which are
completely independent but can be linked for stereo
operation. DIN, XLR and audio jack connectors are
fitted for ease of connection.
Attack time: 250, 500µs,1, 2, 4 and 8ms, switchable.
dbx model 165 professional compressorllimiter

BAND PROCESSOR/LIMITER

Specifically designed for band -split limiting, the
E500featuresthefollowing: high and lowpass sweep
filters for dynamic and static shelf -type eq; parametric notch filter of variable 'Q' for dynamic or
static peaking /limiting; monitoring of selected area
for adjustment and use as effect; switched threshold
control that converts variable input /output limiters
or expanders to unity gain; electronic crossover with
zero phase- shift; simulated 'stereo' from mono
tracks; and phasing effects by altering sweep notch
control. The model E560 combines the selective
notch section of the E500 with an F600 limiter.
Price: E500: $1250; E560: $1350 (stereo models).

SOI COMPRESSOR -LIMITER MODULE
A member of the SCAMP family of lin modules,
60
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dbx (UK)

dbx Inc, 71 Chapel Street, Newton, Mass 02195,
USA.
Phone: (617) 964 -3210. Telex: 922522.
UK : Scenic Sounds Equipment, 97 -99 Dean Street,
London W1V 5RA.
Phone: 01 -734 2812. Telex: 27938.
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txinkey
by
mail
Many items from our catalogue
and some new products are
now available by direct mail
from us. Please use the order
form supplied or write directly

to;
TURNKEY

headphone box

An all important piece of hardware for the studio. The headphone splitter box accepts the
output of a stereo amplifier of
up to 20 Watts and feeds up to
8 sets of 8 ohm headphones.
£ 13.20 +£ 1.0 5 V AT +60 p. P& P

rolling console

8, East Barnet Road.
NEW BARNET
Hertfordshire. EN4 8RW
You can phone through Access
Barclaycard or Account orders;
(01) 440 -9221
Telex 25769

Remember that we specialise

micro monitor

The amazing micro- monitor by
AURATONE can be found in
the control rooms of most
leading studios. This pint sized
system equals the sound of
monitor speakers many times
the size and price.
Available only in pairs.
£38.00+£3.04VAT +£1.80P &P

freebie

The TK842 console is a free
standing cabinet, mounted on
castors, designed to mount any
TEAC tape recorder for convenient studio operation.
The lower section can accept
noise reduction processors or
be used for tape storage.
The sturdy construction uses
high density chipboard and is

jack with gain

A miniature high performance
amplifier mounted on the back
of a standard jack socket. This
is designed to fit internally to
equipment which needs extra
10 to 40dB of gain on input or
output. The unique circuit layout permits direct replacement
of an input or output jack and
single or dual rail powering at
12 to 30 volts. The input
impedance is high (47kohm)
and the output low (600ohm)
to suit all applications.
Use for mike or line boosting.
£5.80+46p. V AT+20p. P &P

phono cables
Here is one that we dont sell
to anybody, but if you buy
any four channel sync recorder
from us we will supply this
four channel mixer with tone
pan and echo controls to you
Absolutely free of charge!

Though Phono Cables are a
very simple and reliable way of

The
8 Hour
6 In
2 Out

direct box

PROKIT 62

The high impedance output of
a guitar or other instrument
should not be plugged d irectly
into a low impedance mike
input. The EMO direct injection box solves this problem of
matching and ensures the best

is a

stereo

mixer which
is

designed

for recording
and P.A.

applications
Gain, treble,
bass, cue, pan

and echo

controls are
featured on
each channel.

Slide faders
are used

This spray can contains almost

half

quality for stage or recording
purposes. Available exclusively

from TURNKEY.
£31 .00 +£2.48 V AT+45p. P &P

info cassette

for

built

rmmnrehensiva

The MXR Digital Delay Line is
one of the most accepted DDL
units available throughout the
US and Europe. Used by the
top studios and live bands, the
DDL will give a whole variety
of effects from the slightest
echo to an infinite repeat of
passages. Vocal doubling, hard
reverberation, flanging, pitch
alteration and frequency modulation are all features of this
versatile and easy to use unit.
£783.1 6 +£62.65 V A T+£6.00 P& P

track planner
A pack of 50 printed track
planning sheets, designed for
use on four or eight track
sessions.
£1.30 incl.

litre of what

is

probably

VAT

and

(other than alcohol) known to
man. We have had more than
5 years personal experience of
this, and it has been known to
cure everything from bicycles
to noisy faders. It dispels moist
ure, lubricates, and deposits a
protective film that prevents
moisture and condensation.
400 ml. can of FOSPRO spray.
£2.00+1 6p. V AT +25p. P& P.

Accessit
ACCESSIT is a complete range
of budget signal proccessors.
They are available on a 30 day
money back triol offer.
All prices shown include VAT
and post and packing.
Request further data on our
order form or order at no
obligation today!

P &P

mike transformer

in

about eight
hours with
the minimum
of tools by
following the

a

one of the most useful liquids

inputs and
main outs.
Echo return
and VU meters
feature on the
outputs.
PROKIT can
be

fospro spray

digital delay

-

POWER SUPPLY
Following the highly successful Are you ready for Multitrack?' honk TFAf ha,N.p nnw

£28.58
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New 48 track console from Neve
Neve's new 48 track model 8098 is the ultimate in standard
mixing consoles. Featuring 56 input channels and enhancements
such as Neve's powerful NECAM and VCA options, this new
L- shaped console is designed to meet the growing demand
for high

quality 46 track recording.
Write now for details and see for yourself.

Consoles at reduced delivery times
Following a further increase in Neve's production capacity,
Neve can now offer the following standard consoles with
reduced delivery times.

Music
Ream-ling
Broadcast

- 40 channel /32 track
- 32 channel /32 track
- 28 channel /24 track
- 20 channel /16 track
Model 5316 - 24 or 36 channel, 8 group, 2 main outputs for TV, radio
or 8 track recording.
5315 - 12 or 24 channel, 4 group, 2 main outputs for TV, radio
or 4 track recording.
5402 - 12 channel announcer -operated radio console.
Model 8078
8068
8058
8066

-

-

5422
5442

-8 channel
-8 channel

suitcase OB mixer.
desk top mixer.

Cu9 tom Consoles

N Neve

Neve are the most comprehensive builder
invite you to discuss your requirements.
Neve Electronics International Ltd.
Cambridge House, Melbourn, Royston,

Herts. SG8 6AU. England
Tel. Royston (0763) 60776 Telex 81381
Cables NEVE Cambridge

Rupert Neve Inc.,
Berkshire Industrial Park,
Bethel, Ct 06801 USA
Tel. (203) 744 6230.
Telex 969638

of custom consoles.

We

Rupert Neve of Canada Ltd.
2721 Rena Road, Malton, Ontario
Tel. 416 677661 1.
Telex. 21 06 983502

Rupert Neve GmbH.
D-6100 Darmstadt,
Bismarckstrasse 114,
W. Germany

Tel. 6151 87038 Telex 419581
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EMT 257 LIMITER
In 'equalisation' mode

SURVEY: COMPRESSORS
AND LIMITERS

Attack time: 30µs.
Release time: 1.5s.
Compression ratio:

dbx cont'd

Model 2A103 COMPRESSOR MODULE
Noise: -65dBm from threshold.

Agents in Belgium, Denmark, France, Netherlands,

Distortion:

Norway and Sweden.

Gain : 34dB at threshold.

Model

Attack time:
Release time

160/161

Both units are single -channel and use true rms
sensing and feed- forward circuitry. The latter is
claimed to eliminate noticeable distortion even at
high compression ratios. The Model 161 is a lowerpriced version of the 160, which features balanced
high- impedance differential input stage and balanced
25ohm output, plus turn -on and turn -off transient
protection. Two units may be ganged for rack mounting.
Equivalent input noise: -78dBm, typical unweighted.
Distortion: 0.0750 2nd harmonic at infinite compression and --40dBm output; 0.5 ",. 3rd harmonic
typical at infinite compression ratio.
Attack time: 15ms for 10dB level change above
threshold; 5ms for 20d13 change; 3ms for 30dB
change.
Release rate: 120dB/s.
Compression ratio: 1:1 to infinity.
Threshold: -38 to +12dBm.
Price : Model 160: £205/$360.

Model 162
A 'true- stereo' unit utilising true rms sensing, feed forward circuitry and ganged threshold, compression and output gain controls. Two or more units
can be linked for quadraphonic operation. Specification virtually identical to Models 1601161.

Price:

£400/$715.

Model

163

One knob only on the front panel which increases
or decreases the amount of compression automatically maintaining a consistent output level. Features
'over easy' transfer curve gradually adds compression over several dBs around the threshold point.
12 LED level display.
Input noise: -78dBm 20Hz to 20kHz.
Threshold: -36dBm to -4dBm.

Output: -18dBm into 2k0.
Attack time: 5ms for 20dB level change.
Release time: 120dB /s in co compression region.
Ratio: automatically varies from 1:1 below threshold
Price:

above threshold.
£100/$189.

Model

165

to

co

:1

Professional comp /limiter featuring automatic or
manual control of attack and release rates, over
easy' compression.
Input noise: -90dBm 20Hz to 20kHz.

Threshold: -40 to 10dBm.
Ratio: 1:1 continuously variable to op:1.
Output: - 23dBm into 6000.
Attack time: manual to 400dß /ms, automatic
1

mode 15ms for 10dB level change, 5ms for 20dB,
3ms for 30dB.
Release time: manual 10 to 4000dß /s, automatic
120dB /s.
Features: stereo coupling facility.
Price: £280/$550.

1

10

an amp with a frequency weighting network is inserted into the control loop.
Components for the pre- emphasis are fabricated on
a plug -in unit, and can be changed for any desired
frequency weighting of the limiting threshold.

and 5:1.

° max.
1

m s.

:

1.55.

Attack time : 50-S00µ s.
Release time: 250ms to 20s /10dB.
Threshold: -2 to --10dB relative

to internal zero.

Range: 20dB max.
Other: can be switched between linear or pre -

Compression ratio: 10:1.
Power: 24V, 20mA vie octal plug.

emphasised mode.
Power: 24V DC (either polarity).

Model 2A165 COMPRESSOR AMPLIFIER
A pcb module designed to plug into standard 19in
rack -mounting chassis.
Noise: 80dB below output, 20kHz bandwidth.
Distortion: 5 ",,, 5dB into compression.
Gain: 20 :i 2dB below threshold.

Attack time : 500ms.
Release time: 3-5s.
Compression ratio: 20:1.
Power::; 22.5V, 20mA.

EMT 260 FILTER- LIMITER
Comprises an amplifier and limiter linked by means
of a frequency crossover network. Below the limiting
threshold, If components are fed via the amp branch
and hf via the limiter. If the threshold is exceeded,
gain is reduced in the hf branch.

Attack time: 50- 500ps /10dB.
Release time: 0.25- 10s /10dB.
Range: 15dB at 20kHz.

Control: responsive to average value below threshold; peak value above threshold.

Turnover frequency : 4.5kHz.
Weighting: 60 or 180ps.
Power: 24V DC (either polarity), approx 130mA,

DYMA (USA)
Dyma Engineering, Route 1, Box
Mexico 87571, USA.
Phone: (505) 758 -2686.

51,

Taos, New

uses the same gain reduction circuitry to reduce the
amp output by an amount proportional to a control
voltage. About 5ms of attack time is available, and
release time is factory set to between 250ms and 3s.
Threshold of limiting is adjustable from 0- 30dBm.
Nominal gain is 10dB, but may be factory set to any
specified value. The unit is available as a pcb in
a variety of formats.
$69.

-65d B.
Power:

EMT (West Germany)

EMT -Franz GmbH, Postfach 1520, D -7630 Lahr,
West Germany.
Phone: 78025 512. Telex: 754319.

49 Theobald Street, Borehamwood, Herts WD6 4RZ.
Phone: 01 -953 0091. Telex: 27502.
US: Gotham Audio Corp, 741 Washington Street,
New York, NY 10014.
Phone: (212) 741 -7411.

UK: FWO Bauch Ltd,

EMT

156

Two -channel unit with identical controls of dynamic
compression and limiting to avoid any displacement
of stereo image. Limiting or compression, or both,
are pushbutton controlled.
Limiter threshold: -2 to *7.5dB (referred to
internal reference level of 0dB).

Attack time: 0.1ms max.
Release time: 250ms to

2.55 adjustable, for 10dB

gain variation.

Compressor gain: 0-18dB, adjustable.

Ratio: 1.5 to 4:1.
Rotation point:

-6

to -1.5dB

258

NOISE FILTER

Comprises a bandpass, highpass and lowpass filter,
all three set for the same frequency between and
20kHz, linked to an expander circuit. The latter is
automatically switched in and out as necessary, and
functions in the range below 1kHz to supplement
the effects of the lowpass filter. Thus the unit adjusts
itself in such a way as to leave the signal modulation
unchanged, while attenuating the hf noise components.
Noise: 80dB rms (unweighted) at 0dB internal level,
Distortion: 0.5 ",, at 0dB internal level.
Expander release time: 50ms for 10dB.
Filter release time: 50ms to 2s, adjustable.
Turnover frequency : 1- 20kHz, dependent on signal
amplitude; threshold of signal that determines turnover frequency is adjustable between -25 and
1

LDA -31 LIMITER /DUCKER
A 'ducking' feature, independent of limiting section,

Price:

EMT

(0dB

internal

reference).

Attack time: -4ms, internally adjustable.
Release time: 500ms to 3.5s, adjustable, for

EMT

261

24V DC (either polarity).

COMPRESSOR -LIMITER

Provides limiting, compression and expansion in a
minimum size with variable adjustment of static and
dynamic characteristics.
Ratio: 2:1 to 20:1. :2.5 expanding.
Attack time: 400µs limiting, 2.5ms compression.
Release time: 250ms to 105 (or automatic),
Threshold: 3dB above normal level for limiter,
expander -35 to -55dB.
Signal -to- noise: better than 69dB for 12dB corn pression gain.
Gain : compression O to 12dB.
Power requirements: 24V DC, roughly stabilised.
1

EVENTIDE (USA)

Eventide Clockworks Inc, 265 West 54th Street,
New York, NY 10019, USA.
Phone: (212) 581 -9290.
UK : Feldon Audio Ltd, 126 Great Portland Street,
London W1N SPH.
Phone: 01 -580 4314.

Telex: 28668.

1

DUKANE (USA)

10dB

Dukane Corp, International Division, 2900
Dukane Drive, St Charles, Ill 60174, USA.
Phone: (312) 584 -2300. Telex: 720426.

gain variation.

Model 2A80B COMPRESSOR /NOISE GATE

Attack time: coupled with compressor release

Described as a 2 -input line amp combining a compression amplifier with an 'instantly operating' noise
gate that reduces the no signal noise by 15dB.
Noise: -70dB at threshold of compression, -80dB
dynamic noise level with amp on.
Distortion: 0.5 with 40dB of compression.
Gain: channel 1:5:15 2dB at threshold of compression; channel 2:39 2dß with 60052 matching
transformer.
62

STUDIO SOUND, MARCH

Expansion ratio: 1.5 or 2.5:1.
Rotation point: -35 to -55dB (0dB internal
reference).

time.
Release time: 1.5 -7.5s, adjustable, for 10dB gain
variation; about 4.5s in automatic mode.
Distortion 0.6 at 1kHz, 0dB gain.
Crosstalk: 35dB between channels at 1kHz and
nominal level.
Other: internal gain can be varied over 40dB range
by means of a 6V DC signal applied to a rear-panel
:

socket.

1979

www.americanradiohistory.com

OMNIPRESSOR

Combines the characteristics of a compressor,
expander, noise gate and limiter in a rack -mounting
unit. Also capable of dynamic reversal +10dBm
input produces -10dBm output and vice versa.
Noise: -90dBm below output at unity gain.
Distortion: 0.05 °,, 20- 20kHz, and typically 0.02 at
1kHz with AGC disabled.
Attack time: 100ms to 100s, continuously variable.
Release time: 1ms to 1s, continuously variable.
Compression ratio: 1:1 through infinity to -10:1,
continuously variable. (Infinite compression setting

°

64

)

Expanding the
Boundaries of Creativity
New levels of musical imagination present
themselves to the creative musician with the
application of the MXR Digital Delay. The
diverse effects offered by the Digital Delay, when
used with individual instruments, vocals, PA and
recording mixes, offera whole new range of
musical creativity.

Effects that can be obtained with fixed time
delays include echo, vocal doubling and hard
reverberation. The MXR Digital Delay contains
sweep circuitry which allows additional effects
such as flanging, vibrato, pitch bending and
frequency modulation. The MXR Digital Delay
is also capable of repeat hold (infinite non

The MXR Digital Delay gives the musician a
tool for creative application that is unparalleled
in versatility, precision and ease of operation.
The MXR Digital Delay is designed for a wide
variety of applications including; amplified
musical instruments, vocals, PA and recording
mixes. The basic unit delays a sound between
0.08 milliseconds and 320 milliseconds, fully
variable while retaining the dynamic range of the
program source. The delay range is expandable
to 1280 milliseconds in increments of 320 milliseconds by means of up to three additional
plug -in memory boards. These boards are
available from MXR and may be installed by
the user.

deteriorating regeneration).
Rack mountable for sound studio installation,
it is also available with an optional road case for
onstage use or location recording mixes.
MXR's Digital Delay can lead the way to new
possibilities in creative sound at a price considerably lower than any comparable delay.
For more information see your MXR dealer.
Atlantex Music Ltd
16 High Street
Graveley, Herts.
Telephone 0438 50113

On

(MxR) Professional
Products Group

aï±..; cy
_._

Delay

-1)5-15

Wörh

Bo,,,,,,,, kit

(.0
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SURVEY: COMPRESSORS
AND LIMITERS
Eventide cont'd

gives constant output ±1dB for 60dB change in
input level.)
Expansion ratio: 1 -10:1, continuously variable.

HARRIS (USA)

Harris Corporation, Broadcast Products Division, PO Box 290, Quincy, III 62301, USA.
Phone: (217) 222-8200.
MSP -100 AUDIO PROCESSOR
A stereo broadcast unit incorporating a tri -band
AGC and broadband peak limiter with pre-emphasis
compensation. Changing a single module (protection section) converts the unit from fm to am operation. Asymmetrical limiting allows 125 positive
peak modulation in the latter mode.
Noise: 70dB below +10dBm output, 30-15kHz.

"

Distortion : 0.25 %, 30-50kHz, +10dB output.
Gain: 23 or 43 ±2dB, switched.
60 and 7kHz
Intermodulation distortion: 0.25
mixed 4:1 at +10dBm output.

Three -band AGC section
Crossover frequencies: low

73- 316Hz; high 1.77.2kHz; both in seven switched positions.
Attack time: 250, 800µs, 2.5, 8 and 25ms, compression or expansion.
Release time: 800ms to 12s, compression or expansion; a dual recovery mode dynamically increases
period recovery time up to 10x value selected.
Compression ratio: 12:4, 12:2, 12;1, 12:0.5dB/dB

at centre of range.
Expansion ratio: 12:24dB/dB, fixed.

Compression threshold: adjustable over 12dB
range.

Expansion threshold: -30dB relative, adjustable
12dB.

Compression range: 24dB.
Expansion range: 12dB.
Limiter section

Attack time:

10µs to 3.6ms in preset automatic
mode; 40us to 3.6ms in manual mode.
Release time: 10µs to 3.6ms in preset automatic
mode; 0.8 -12s in manual. Dual recovery mode
functions in same way as AGC section.
Ratio : 12:0.5dB/dB min.

Range: 12dB.
FM and AM protection section

Neve 33609 compressor ¡limiter

Distortion:

0.05 °0 under normal operating

condi-

tions.

Output noise: -96dB 20Hz to 20kHz.
Power requirements: +24V DC at 40mA.
Auxiliary keying input: permits ducking.
Sensitivity : adjustable -56dBm to 20dBm.
Price: £69. RM68X is retrofit for other manufacturers' racks, price £81.
RM58
Stereo limiter with carefully matched characteristics,
VU meters.
Noise: 80dB.
Distortion: 0.5 at 40dB, limiting action.
Attack time: adjustable 50µs to 10ms.
Release time: adjustable 120ms to 6s.
Threshold: limiting above -20dB input, internally
adjustable to -40dB.
Input range: up to +20dBm.

"

Limiting range:
Price: £449.

40dB.

MOSELEY ASSOCIATES (USA)

Associates Inc, Santa Barbara
111 Castilian Drive, Goleta, Ca
93017, USA.
Phone: (805) 968-9621. Telex: 658448.
Moseley

Research Park,

module features flat, 25, 50 and 75µs compensation curves, 100µs attack and recovery time, and
parallel split-band (450Hz crossover) operation. AM
module utilises 100- 130" asymmetrical limiting, 40ms
attack time and 30ms to 1s recovery time.

!TAM (UK)

Harewood
Avenue, Marylebone Road, London NW1, UK.
Phone: 01- 724 2497. Telex: 21879.
France: Son Professionnel, 29 -31 avenue André
Morizet, 92100 Boulogne, Paris.

Industrial Tape Applications Ltd,

1

-7

Phone: 605 3363.

A single-channel broadcast limiter for fm mono,
stereo, quadraphonic and sca applications, plus tv
sound. The unit is supplied with 75µs pre- emphasis,
but can be converted for other time constants. An
output de- emphasis network can be switched in
when flat response operation is required.
Noise: 70dB (de- emphasised).
Distortion : 0.7 50 -15kHz at any degree of limiting.
Attack time: hf controller 20µs; wideband controller 20ps to 2ms (factory set to 100ps).
Release time: hf controller 50- 500ms, programmable; wideband controller 200ms to 55, programme operated triple- timing.
Filtering : plug -in lowpass filter located prior to hf
AGC.

Control range: 35dB.

COMPLIMENT

Phone

:

Street,

(212) 486 -1544.

UK: Scenic Sounds Equipment,

97 -99

01

UK : Atlantex Music Ltd,
Herts.
Phone: 0438 50113.

16

High Street, Graveley,

MINI LIMITER

Noise: 73dB below threshold.
Threshold level: -30 to +10dBm.
Attack time: approx 1ms.

-734 2812. Telex: 27939.

Model RM68
Noise gate with 15Ons attack capability
'exceptionally musical sound'.
Release time: 30ms to 5s.'
Attenuation range: adjustable 0 to 30dB.
64

Goodman Street,

Dean Street,

London W1V 5RA.
Phone:

277 N

Rochester, NY 14607, USA.
Phone: (716) 442 5320.
57th

and

Bethel, Conn 06801.
Phone: (203) 774-6230. Telex: 969638.
West Germany: Rupert Neve GmbH,
Darmstadt, Bismarckstrasse 114.
Phone: 06151 87038.

SERIES
Available in
version with

D -6100

22

a

variety of formats: 2254/E standard

133 x 137mm panel

dimensions; 2264,

repackaged version with 222 x 46mm panel; 3314,
another repackaged version with 222 x 35mm panel;
2254/S, a variant of the 2254/E with pre- emphasis in
the compression side chain to reduce sibilance;
2264/X, a variant of the 2264 for use in 150t1 systems;
and LCR2P, a 133mm, rack -mounted package of two
2254/Es with power supply and stereo link option.
All models can be linked for stereo or multichannel
operation. Independent limit and compress functions are also featured. The compression section
samples ahead of the output amp, thus enabling
mean programme level to be raised after compres-

Noise: better than -75dB, rms unweighted, unity
gain.

Distortion:

"

in linear condition, up to 0.5dB
0.08
with compression 6:1,
under limit ceiling; 0.2
+80dB output, +20dB input,
800ms release,

"

-14dB threshold.
Compression threshold: -20 to +10dB

in 2dB

steps.

Ratio: 1.5, 2, 3, 4 and 6:1.
Attack time: 5ms (nominal).
Release time: 400, 800ms and

1.5s, plus 'auto'

(50ms /5s).
Gain : 0 -20dB in 2dB steps.

Limit ceiling : +4 to +12dB in 0.5dB steps.
Attack time: 'fast': 100ps to 5ms, programmable.
Release time: 100, 200 and 800ms, plus 'auto'
Slope: 'at least'

MXR (USA)
MXR Innovations Inc,

ROGER MAYER (USA)
Roger Mayer Associates, 225 East
New York NY 10022.

2721 Rena
Road, Malton, Ontario.
Phone: (416) 677 -6611.
US: Rupert Neve Inc, Berkshire Industrial Park,

(50ms /5s).

Only available in Europe. For specifications see
Audio & Design's entry for Gemini Compact stereo

compressor limiter.

Canada: Rupert Neve of Canada Ltd,

sion.

TFL -280 AUDIO LIMITER

FM

NEVE (UK)
Neve Electronics International Ltd, Cambridge
House, Melbourn, Royston, Herts SG86AU, UK.
Phone: 0763- 60776. Telex: 81381.

Release time: variable via rear-panel trim pot, and
dependent upon amount of gain reduction.
Other: four leds indicating gain reduction.

Power: +15 to 30V, 22mA.

STUDIO SOUND, MARCH 1979

www.americanradiohistory.com

100:1.

33609/10/11/12
Range of limiter /compressors that may be linked for
stereo and multichannel operation and which sample
ahead of the amplifier allowing the mean output level

to be raised after compression.
Noise: without gain make -up -75dB 20Hz- 20kHz.
Distortion: 0.2 "., compress, 0.4 ";, limit.
Threshold: limiting +4dBmto i 15dBm, compression -20dBm to +10dBm.
Attack: limiting 2ms, 4ms, compression 3ms.

Recovery: limiting 50ms, 100ms, 200ms, 800ms and
auto, compression 100ms, 400ms, 800ms, 1.5ms and
auto.
33609 double unit with power supply, 33610 single
unit with power supply, 33611 double unit less power
supply, 33612 single unit less power supply. 66 O.
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San Francisco,

SURVEY: COMPRESSORS
AND LIMITERS

USA: Parasound, 680 Beach Street,

NTP

VS -1 STRESSOR
A combined single -channel equaliser, limiter, com-

Cal 94109.
Phone: (415) 673 -4544.

NTP Electronik A /S, 44 Theklavej, DK -2400
Copenhagen NV, Denmark.
Phone: (01) 101222. Telex: 16278.
179 -120

pressor, expander and gate. The equaliser can be
routed 'pre' or 'post' compressor -limiter, or inserted
into the latter's control side chain.
Noise: -84dB below limit threshold, -91dB with
expander.
for 15dB gain reduction at
Distortion: 0.1
18dBm output.
Attack time: compressor 250ps, 2.5 and 25ms;
limiter 10ps; expander 20µs, 2.5 and 40ms.
Release time: compressor 25, 50, 100, 200, 300, 400,
800ms, 1.6 and 3.2s, plus 'automatic'; limiter 20ms;
expander 25ms to 8s, continuously variable.
Threshold: compressor 0 to -20dB ref peak limiter
in 2dB steps, or frequency sensitive; limiter +18dBm
output unattenuated; expander -40 to +30dBm
input, continuously variable.

COMPRESSOR

"

In order to operate with long attack times, a fast
symmetrical limiter is provided. Control voltages of
two units can be linked for equal gain stereo
operatic n.
Noise: 80dB(A) at compression threshold.
Distortion: 0.5 up to 20dB gain reduction.
Gain: up to 15dB.
Attack time: 100ps to 200ms /20dB, adjustable in 11

"

steps.

Release time: 60ms to
upon 15s), in

11

4s /20dB, plus

'auto' (200ms

steps.

Release delay: 0 or 50ms, switched.
Compression ratio: 1, 2, 3, 5 and 20:1.
Threshold: +6dB (normal); +19dB ('normal').
Power: 24V DC, either polarity, approx 100mA,

Compression ratio:

Price:

Incorporates a combination of a relatively long attack
tima with a symmetric log clipping curve to eliminate
transient noise during striking. Recovery circuit is
programme dependent based on a dual -time constant principle, said to eliminate pumping and
similar effects. Control voltages of two units can
be linked for stereo operation.
Noise: 80dB(A) at limiting threshold.
Distortion: 0 -20dB limiting, 0.3 " 20 -30dB limiting,
20 -20kHz steady conditions.
0.5

Distortion:

10ps.

Release time: compressor 25, 50, 100, 200, 300, 400,

800ms, 1.6 and 3.2s, plus 'automatic'; limiter 20ms;
expander 25ms to 8s, continuously variable; hf
limiter 20ms.
Threshold: compressor 0 to -20dB ref peak limiter
in 2dB steps; limiter +18dB output unattenuated;
expander -40 to +30dBm input, continuously variable; hf limiter varies dynamically with frequency,
follows 25, 50 or 75µs characteristic.
Ratio: compressor 1, 2, 3, 5, 10 and 20:1; limiter
250:1; expander 1:2 and 1:20; hf limiter 250:1.
Price: $2,275.

:

LIMITER CARD
limiter.

Based on same circuitry found
Noise: 82dB(A) at limiting threshold.
Distortion: 0.2 up to 20dB limiting, 40- 20kHz.
Attack time: 1.5ms.
Release time: dual time constants,200ms upon 15s.
Control voltage: 1V /5dB; may be linked for stereo

"

CLX MODULE

A combined single -channel compressor, limiter,
expander and gate.
Noise: -84dB below limit threshold, -91dB with
expander.
Distortion :0.1 for 15dB gain reduction at +18dBm
output.
Attack time: compressor 250us, 2.5 and 25ms;
limiter 10ps; expander 20ps, 2.5 and 40ms.
Release time: compressor 25, 50, 100, 200, 300, 400,
800ms, 1.6 and 3.2s, plus 'automatic'; limiter 20ms;
expander 25ms to 8s, continuously variable.
Threshold: compressor 0 to -20dB ref peak limiter

operation.

Power:

:

"

15V DC, 60mA.

ORANGE COUNTY (Canada)

Orange County Electronics Corporation Ltd,
1125 Empress Street, Winnipeg, Manitoba R3E
3H1, Canada.

Phone:

" for 15dB gain reduction at +18dBm

Attack time: compressor 250ps, 2.5 and 25ms;
limiter 10es; expander 20ps, 2.5 and 40ms; hf limiter

Range : 30dB.
Pre- emphasis: 50ps (normally not connected).
Power: 24V DC, either polarity, approx 75mA.
in 179 -230

0.1

output.

Attack time: 1.5ms.
Release time: T1: 100, 200, 400ms, 1, 2 and 4s; T2:
1, 2, 4, 10 and 20s, and 'off'.
Threshold: 6 0.5dB, referenced to output.

179 -300

$1,855.

expander.

;

+

and 20:1.

CLX -S -FM STEREO PROCESSOR
A combined limiter, compressor, expander, gate and
high- frequency limiter. The two channels may be
used independently, or coupled for stereo operation.
Noise: -84dB below limit threshold, -91dB with

LIMITER

179 -230

1, 2, 3, 5, 10

(204) 775 -8151.

limiter +18dBm output unattenuated;
expander -40 to +30dBm, continuously variable.
Ratio: compressor 1, 2, 3, 5, 10 and 20:1; limiter
250:1; expander 1:2 and 1:20.

in 2dB steps;

Price:

$720.

VS -2 STRESSOR
Combines the features of several units into one
while maintaining uncomplicated set -up and operation. Programme controlled comp/limiter and expander /noise gate loudness Contour mode.
Noise: 97dB unweighted.
Distortion: less than 0.1'0 with 15dB gain reduction,
Limiter: ratio 250:1, attack 10ps, release auto.
Compressor: internal adjustments for ratio 2:1 to
20:1, attack 250ps to 25ms, release 25ms to 4s or auto.
Expander: internal adjustments ratio 1:2, 1:20,
attack 20us to 40ms, release tracks with compressor.
Stereo couple: on barrier strip.

Price

:

$976.

VS -3
Similar to VS -2 but stereo with additional HF limiter
using 25, 50 or 75ps characteristics, ratio 250:1,
attack 10ps, release 20ms.
Price: $1,148, with lowpass filter $1,298.

ORBAN (USA)

Orban Associates Inc, 645 Bryant Street, San
Francisco, Cal 94107, USA.
Phone: (415) 95 -1083. Telex : 171480.
UK : Scenic Sounds Equipment, 97 -99 Dean Street,
London W1V 5RA.
Phone: 01 -734 2812. Telex: 27939.
418A STEREO LIMITER

Noise: -80dB, typical.

Distortion: 0.05 at 1kHz.
Attack time: hf limiter 3ms; broadband limiter
1

-2ms programme controlled.

15ms a,cording to programme history; broadband limiter con-

Releasetime: hf limiter varies around
tinuously variable.

Compression /limiting ratio : 200:1.
Hf time constant: 75, 50, 37.5 and 25ps, and 'flat'.

Price:

£498/$795.

PACIFIC RECORDERS (USA)

Pacific Recorders and Engineering Corporation,
11100 Roselle Street, San Diego, Cal 92121, USA.
Phone: (714) 453.3255. Telex: 695008.
MULTI MAX

A tri -band audio processor and AGC amplifier.
Four meters display low -band, mid -band and high band compression plus output level. Two units can
be coupled for stereo operation.
Noise: 72dB below +4dBm, ref 6dB compression
at 1kHz.

"

Distortion 0.2 30 -15kHz at +24dBm.
Attack time: fast section 100ms; slow section
:

500 m s.

FEEDBACK UNDER CONTROL
An extra 4 -8 dB gain wich the inclusion of a Surrey
frequency shifter. There are no notches in the frequency response and no sound coloration so these
units may be used in every howl -round prone public
address system.
The Stabilizer provides frequency shifts either upwards'
and 10 Hertz and allows'
or downwards between
optimisation of the shift for the acoustics and sound..
sources involved. Box and rack versions.
I

Hz FIXED SHIFT CIRCUIT BOARDS as
WW July 1973 article but improved noise level.
Small enough to be built inside the cabinets of many
amplifiers. Complete kit and board E30. Board built
5

Including psu and mains transformer.
DESIGNER APPROVED. C.W.O. less 5% VAT 8%.
and aligned E38.

SURREY ELECTRONICS
The Forge, Lucks Green, Cranleigh, Surrey
GU6 78G
Telephone 04866 5997
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Release time: fast section 200ms; slow section
1s; 'retired' 5s.
Band filters: 18dB /octave, Butterworth type;
division frequencies at 309 and 6kHz.

MULTILIMITER

:.
*...

-

la

..

A broadcast compressor -limiter available in two
versions for FM or AM application. The FM version
is designed to operate with TV, FM or FM -Dolby
transmissions, and has facilities for 25 and 75ps
pre -emphasis plus special circuitry to compensate
for the 2dB possible modulation loss due to lowpass

filters in the stereo modulator. The AM version
automatically selects the polarity of the signal so
that the majority of the peak material is positive going, thus allowing positive modulation in excess
of 100 " an 'automatic polarity correlator' ensures
that the switching takes place inaudibly during
momentary pauses in the programme.
Noise: 72dB for -20dB input.
Distortion: 0.25 below threshold of limiting, 50rms
with
15kHz at +24dBm output; 0.5

;
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:

Compression ratio: -25:1
Threshold : -20 to -F10dB In six switched positions.
Price: £69 ($130).

SURVEY: COMPRESSORS
AND LIMITERS
compression and 3dB fast limiting

1

50 -15kHz (1kHz

ref).

Attack time: rms fast section

100ms; rms slow
section 500ms; fast limiter 5ms; peak limiter 5µs; hf
limiter (fm version) 50µs.
Release time: rms fast section 200ms; rms slow
section ts; fast limiter 50ms.

WILL PAY

Asymmetric operation (AM): positive voltage
peaks 100 -150 %, continuously variable.

Pre -emphasis operation (FM): flat, 25 and 75µs,
switch ab le.

IN

PUBLISON (France)

Publison Audio Professional Import,

CASH

Crespin du Gast,
Phone: 357 6407/8.

TOP PRICES
FOR

F -75011

5 -11

Rue

Paris, France.

CL2OB
Uses a photoresistor with low distortion and fast
response time driven by an LED and FET operational
amplifiers. Compression ratio displayed on scale
of 11 LEDs. Stereo operation with 0.5dB matching.
Output noise: less than 100dB with unity gain,
20Hz to 20kHz.
Distortion: without compression 0.02 %, with com-

pression 0.1';,.
Ratio: 3:1 to 20:1.

STUDER

A80

Attack time: 50µs to 10ms variable.
Release time: 200ms to 4s variable.
Insert level: OdB.

Pye

TVT Ltd, The Broadcast Company of

Philips, PO Box

41,

Coldhams Lane, Cambridge

CB1 3JU.

Phone: 0223 45115. Telex: 81103.
US: Philips Broadcast Equipment Corp, Audio
Division, 91 McKee Drive, Mahwah, NJ 07430.
Phone: (201) 529 -3800.
LDM0090 COMPRESSION AMPLIFIER
Available as a stereo (2- channel) or mono unit.
Noise: better than -60dB at 0dB threshold setting;
typically -78dB at -24dB threshold setting. (Values
weighed to CCIR 468.)
Distortion: 1% at 30, 1k and 8k with 600i2 load.
Attack time: compression 0.5ms; limiting 1s
0.5ms.
Release time: 100ms to 3.2s in six switched steps.
Compression ratio: 1, 2, 3, 5:1 (switched), plus
linear for line -up.
Threshold level: compression -24 to +l6dBm;
limiting -16 to 24dBm; both controls calibrated in
2dB steps.

-

a

I

imiter into existing

13dB unlimited.
20µs.
: 33ms /700m s combination.
Compression ratio: 4:1 at -10dB threshold, to
25:1 at +13dB threshold.
Power: 24V DC.
Price: £14.25 ($26).
:

Attack time:
Release time

RACLIM

2

MODULE

A mains powered unit for rack -mounting.
Noise: -80dB (no conditions).
Distortion : generally less than 0.5 %.

ITALY

Gain: 20dB.

Attack time 20ps.
Release time: switchable, four positions.
68
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RA

301

A 2-channel 3in rack -mounting unit for independent
compression and limiting, or ganged for stereo
VU metering of input, output and
operation.
compression.
Noise: -75dBm 20Hz to 20kHz.
at20dB
Distortion: 0.6 °" at 5dB compression;
compression.

Attack time: 20µs to 1.5ms.
Release time: 50ms to 3s.
Compression /limiting ratio: -40:1.
Minimum threshold: -20dBm.
Max gain: 38dB.
Price: £420.
1

RA202

A 5 }in

by

lin module compatible with the Rebis

rack. Spec as for RA301 except LED indicators for
1dB and 10dB of compression and threshold control
instead of separate input and output controls.
Price: £115.

Sescom Inc, PO Box 590, Gardena, Ca 90247,
USA.
Phone: (213) 770 -3510. Telex: 910-346 7023.
UK: Atlantex Music Ltd, 16 High Street, Graveley,
Herts.
Phone: 0438 50113.

COMPRESSOR MODULE
A plug -in, octal -based unit with adjustable AGC
C -2

time constant between 0.1 and 1s by means of an
external resistor.
Noise: -90dB below rated output.

Distortion : 0.5%, 20- 20kHz.
Compression range: input varying between -43
and +14dBm provides constant OdBm output.
Power: +24V DC.
Price: £24.57.

SHURE
Shure Brothers Inc, 222 Hartrey Avenue, Evanston, 11160204, USA.
Phone: (312) 328 9000.

LI M1 BOARD
A pair of pcbs for incorporating

Gain

MILAN

Dean

SE30.2E GATED COMPRESSOR /MIXER
Combines a 3 -input mono mixer and a gated memory
compressor in one unit. A 40dB compression range
is featured, with a ratio of approx 10:1 in the normal
operating range. The response rate (averaging time

Noise: -80dB (no conditions).
Distortion : generally less than 0.5 °6.

010 -39 -2- 228120

97 -99

Street, London W1V 5RA.
Phone: 01 -734 2812. Telex: 27939.

RAC (UK)

equipment.

DAVID BUTTERWORTH

Phone: 0384 71865.
Export: Scenic Sounds Equipment,

UK: Shure Electronics Ltd, Eccleston Road, Maidstone ME15 6AU.
Phone: 0622 59881. Telex: 96121.
Agents in most countries.

Rugby Automation Consultants, 19 Freemantle
Road, Rugby, Warwickshire CV22 7HZ, UK.
Phone : 0788 810877.

Please contact

Rebis Audio, Kinver Street, Stourbridge, West
Midlands DY8 5AB.

SESCOM
PYE (UK)

8Tks/16Tks

REBIS (UK)
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constant) is adjustable to compensate for various
types of programme material. Attack and recovery
are variable between 100ms and 8s, and in the 'hold'
condition the gated memory holds the gain recovery
to less than 20dB after 60s to prevent pumping. A
stereo parallel jack allows two units to be
synchronised.

SPECTRA SONICS
Spectra Sonics, 3750 Airport Road, Ogden, Utah
84404, USA.
Phone: (801) 392 -7531.
Model

610

COMPLIMITER

The unit can be used for peak- limiting and volume compression, either independently or simultan70
eously.

Sound Workshop
introduces its or m S.

r

The Auto-Recall Mixdown System brings computerized

mixing to the Sound Workshop Series 1600.
The Series 1600 is a high- performance, automation -ready audio
recording console available in
several mainframe sizes, all fully
expandable to a maximum configuration of 36 x 32. and all ready for
direct interface with both the VCA
input sub -group package and the
ARMS Automation Processor.

arm

AUTO RECALL MIXDOWN SYSI L`.

i

í

-1-1--i==i=i'3

During mixdown. ARMS stores fader levels which can be recalled for
track by track update of the mix.

The Sound Workshop Series 1600 Recording Console.
A new philosophy in console design. Now with arms.
Tapes processed with ARMS are compatible with MCI's JH -50 Automation System.

Bringing the technology within everyone's reach.
Workshop
Sound
PROFESSIONAL
PRODUC1
1324 Motor Parkway, Hauppauge. New York 11787
AUDIO

516 -582 -6210

.
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Noise: 70dB wrt max output level.
Distortion : 1", 50- 15kHz.
Attack time: between 11..ts and 2ms, depending

SURVEY: COMPRESSORS
AND LIMITERS

IF YOU NEED

Noise: 80dB below

-

i

-4dBm output with -40dBm

20- 20kHz, unweighted.
0.100, 30- 20kHz, at +16dBm and up to

input (threshold),

JACKFIELDS
WHY NOT TALK
TO THE
SPECIALISTS?

Distortion:

30dB compression.

Compression /limiting ratio:

1.1- 100:1,

continu-

Attack time: limiter

0.1 -2µs; compressor 0.1µs to
1.2ms; both automatically variable.
Release time: limiter 0.09µs; compressor 50ms to
10s, continuously variable; both for 90 "., recovery.

Threshold attack level: -40dBm.

Symetrix Professional Audio Products,
Street, Seattle, Wash 98121, USA.
Phone:

109

Bell

(206) 682 -3076.

No supplier offers a wider range of panels,
inserts and accessories for just about any
configuration. And you can get them in any
individual componstage of assembly
ents, sub -assemblies, or complete pre wired and connectorised assemblies ready
to install. Our Bantam range gives a space
saving of up to 50 per cent.

Price:

$199.

THOMSON -CSF
Thomson -CSF Laboratories Inc, 37 Brownhouse
Road, Stamford, Conn 06902, USA.
Phone: (203) 327 -7700. Telex: 4743346.
France: Thomson -CSF, DRT, 94 Rue du Fosè

1µs and 3ms, depending on
programme waveform and rise time.
Release time: 200ms (low frequencies); 10ms (mid
frequencies); 2ms (high frequencies); all field
changeable.

Compression ratio: 10:1 /infinite.
Control range: 15dB.

Price: Model 4101

NAME
COMPANY
POSITION

4300

LIMITER

A limiter for am broadcasting.

70/82 Akeman Street, Tring, Herts.
HP23 6AJ
Tel. (044 282) 4011 Telex: 82362 BATECO G
Please send us copy

$1,225; Model 4111 $2,330.

VOLUMAX Model

C.A.E. LIMITED

Track Audio Inc LM -1R comp /limiter

of current catalogue

Tel

l

ADDRESS
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: 10:1.
12dB of gain.

to normal input.
Price: Model4440A $1,060; Model4450A $1,890.

TRACK AUDIO (USA)
Track Audio Inc, 33753 9th Avenue South,
Federal Way, Washington 98003, USA.
Phone: (206) 838 -4460.

Price:

$350.

Trident Audio Developments Ltd, Shepperton
Studio Centre, Squires Bridge Road, Shepperton, MiddxTW17MOD.
Phone: 09328 60241. Telex: 8813982.
Agents in USA, Australia, Belgium, Canada, France,
Germany, Holland, Italy, South Africa, Spain,
Sweden, Japan.
C B9146

Price:

LIMITER

Attack time: between

or send the attached below to:

Control:

50- 15kHz.

4101/4111

1

For further information on these and our
range of B.P.O. type components, telephone

Compression ratio

A limiter for monaural (Model 4101) and stereo
(Model 4111) fm broadcasting.
Noise: 70dB below maximum output level.
with normal gain- reduction levels,
Distortion :

VOLUMAX Model

Singles, twins, back -to -back, 2 { I, patch and
switchboard cords, in long frame and
Bantam, and our new Printed Circuit Board
Jacks. Most standard types are available for
immediate off- the -shelf delivery.

A compressor for monaural (Model 4440A) or stereo
(Model 4450A) broadcasting.
Noise: 70d8 with normal gain.
Distortion 0.5 ";,, 50 -15kHz at +16dBm output.
Attack time: 10- 150ms, depending on programme.
Release time: 0.9, 1.5, 3s, gated and adjustable.

Compact comp /limiter occupying only lin of rack
space, versatile operation, VU meter indication of
gain reduction, XLR connectors.
Ratio: cont variable 1:1 to 20:1.
Attack: cont variable 20µs to 200ms.
Release: cont variable 25ms to 500ms.
Threshold: internally set at -20dBm.
Input and output: cunt variable over 40dB range.
Distortion : 0.3 with 20dB limiting.

Blanc, 92231 Gennevilliers.
Phone: 790 6549. Telex: 620573.

JACKS AND PLUGS

AUDI MAX Model 4440A/4450A COMPRESSOR

TRIDENT (UK)

-

1rmk

$1,115.

input providing optional special effects.
Noise: -84dBm with 20kHz bandwidth.
Distortion :O.2' with 2V in.
Attack time: 100µs to 1s.

Release time: 50ms to 3s.
Threshold: -40dBm to i- 10dBm.

.11

Price:

Rack mounting signal gate with external control

$349.

Signal gate

á(

100, 115 or 125 " ., of

LM -1R
Rack mountable comp /limiter, illuminated VU meter
switchable to read actual output level, or gain
reduction. Connections by barrier strip
Ratio: variable 2:1 to infinity.
Attack time: 200µs to 20ms.
Release time: 100ms to 2s.

Stereo: interconnect.
Price: $299, balanced input and output

...

Control range: 15dB.
Threshold level: selectable;

Gating threshold levels: adjustable from -20dB

CL-100
Comp /limiter using monolithic VCA gain control
element (not an FET) with additional D -ESS control
and side chain insertion allowing the control signal
to be passed through an external equaliser etc, 5
LED indication of gain reduction.
Noise: -84dBV with 20kHz bandwidth.
Distortion: no greater than 0.1 "., with any combination of settings at +18dBm.
Ratio: 2 to 50:1.
Attack: 100µs to 1s.
Release: 1ms to 5s.

PANELS AND ASSEMBLIES

Release time: 200ms.
Compression ratio: 10:1 /infinite.
Maximum gain: 50dB.
negative peaks.

ously variable.

SYMETRIX (USA)

Alb

on

programme waveform.
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£297.

TWEED
Tweed Audio, Pinnaclehill Industrial Estate,
Kelso, Roxburghshire, Scotland.
Phone: 05732 2983. Telex: 727633.
1640 Fifth Street, Santa
Monica, Cal 90401.
Phone: (213) 451 -0688. Telex: 652337.

USA: Tweed Audio USA,

72
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ML

ML.
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Audio Spectrum Analyser
Loudspeaker Measurement Room Equalisation Audio Signal Analysis
Tape & Film Machine Alignment Amplifier Er Circuit Measurements

LAWle

IoaAudio

Appointed agents
UK: Kirkham Electronics, Mill Hall, Mill Lane, Pulham Market, Norfolk IP21 4XL (037 976) 639/594
Paris: Ets Schaeffer, Riesser Cie. Tokyo: Continental Far East Ltd. Barcelona: Singleton Productions

Sales

50 Cheapside, Luton, Beds.
Tel: 0582 26693/27195 Daytime
Ampthill 0525 403528 Evenings

List of new and used studio equipment.
All prices ex -VAT.

MULTITRACKS NEW
Lyrec and Brenell

P.O.A.

MULTITRACKS USED
MCI JH 100 24 track with 16 track H/B YO
MCI JHIO 16 track -1- 8 track HB auto log
Otari MX7308 8 track, immaculate
Klark Teknik 8 track, dual capstan ...
...
Studer J37, 4 channels, electronics ...
...
...
Ampex MM 1000 16 track with 8 track H/B
...
Ampex AG 440 4 track
...
...
Studer 4 track Zin. and Iin., interchangeable heads
...
...
...
...
Ampex MM 100 16 track
I

1

L18,000
£9500
£3500
E3500
£350
£6500
L1200
£1750
£10,000

CONSOLES NEW
Soundcraft, Allen and Heath, Raindirk R.S.D.

CONSOLES USED
...
channel 8 group
24 channel 16 group
Helios 36 x 24 x 24 ...

Neve

B

Trident

B

32 x 16 x 24

...

£14,000
E15,000
L20,000
£15,000
EI0,000

...

16

Trident

...
...

...
Helios 28 x 24 x 24 ...
Cadac 24 channel 16 group ...

...
...

E10,000

STEREOS
3M M79 in console
Revox A700 ...

as

new

...

£4000
L650

VARIOUS NEW AND USED
Neumann valve mikes, complete with power supplies and
leads, SM69, SM23, KM53, KM54, KM56, KM64, M49, M50,
U67, TM253
...
...
..
£850
Master Room MR3
...
E500
...
JBL 431
brand new 3 way ...
...
..
E1000
Cadac monitors with amps ...
...
L450
B.E.L. stereo flangers, brand new
I

Crown 300's

...

Tannoy Reds in cabs ...
Tannoy /H.P.D. in cabs

Crown D 150A

...

...

...

...

Sound Techniques Poweramps, ideal for monitor or
...
...
...
fold back, each

L375
£300
£500
£300
L50

URGENTLY REQUIRED:
ALL USED STUDIO EQUIPMENT

STUDIO COMPLEX IN WEST END, 2 STUDIOS 16
TRACK Er 8 TRACK AVAILABLE AS GOING
CONCERN.

Abacus Electrics tO Barley Maw Passage Chiswick LondnnW4 4PH England
Telephone Landon (01) 994 6477 Telex: 8011418 Cables: Workspace London

www.americanradiohistory.com

SURVEY: COMPRESSORS
AND LIMITERS

Sic Il.vvX

CL603 LIMITER MODULE
A side -chain pre- emphasis option is available for
fm broadcast applications.
Two units can be
supplied in a 19in rack for ganged operation.
Noise: -78dB, 20-20kHz.
Distortion: 0.3% at 20dBm limiting into 6005 load;
residual typical 0.05°ó.
Attack time: 20, 200µs and 2ms.
Release time: 70ms to 2s, variable, or automatic
self- adjusting 70ms /5s.
Threshold: 0 -12dB above reference level in 2dB

steps.

Ratio:

100:1.

self-adjusting.

4

&5

Limiters on inputs and
outputs
Tone controls and pan pots
Line -up oscillator
Built -in batteries

,

1

on waveform.

Release time: 100ms to is for 63% return, depending on duration of limiting.
Compression ratio: 2, 4, 8, 12 and 20:1, front -panel

Threshold of limiting : -30 to +20dBm.
Price: $396/£280.
LA -5 AUDIO LEVELLER
The unit has a fixed compression and is designed
for sound reinforcement applications. Like the LA -4,
this unit is not recommended for protection of
transmitters, disc or optical recorders.

Equivalent input noise: 90dBm,

CL605 noise gate
Noise: -87dB 20Hz to 20kHz.
Attack time: 50µs.
Release : equal hold and fade times 100ms to 2s.

Release time: 100ms to is for
depending on duration of limiting.

Threshold: -10dB to -5dB.
Depth

to 30dB.
Bypass: switch provided with LED.
:

10

UREI (USA)
United Recording Electronics Industries, 8460
San Fernando Road, Sun Valley, Ca 91352, USA.
Phone: (213) 767 -1000. Telex: 651389.
Export: Gotham Audio Corporation, 741 Washington Street, New York, NY 10014, USA.
Phone: (212) 741 -7411.
UK: FWO Bauch Ltd, 49 Theobald Road, Borehamwood, Herts WD6 4RZ.
Phone: 01- 953 0091. Telex: 27502.

on gain setting.

Attack time: 250ps to 0.5ms.
Release time: 0.5 -5s.
Price: $396.

on waveform.

JOHN PAGE LIMITED
WESLEY HOUSE, 75, WESLEY AVENUE, LONDON, NWIO 7DA
il 01 -961 4181
TELEX: 24224 REF 568

STUDIO SOUND, MARCH 1979
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correction;

Compression ratio: 20:1.
Threshold of limiting: -30 to +20dBm.

Price:

$336/£238.

BL -40 MODULIMITER
Designed specifically for am broadcasting, but with
TV and signal processing applications. A 'phase
optimizer' circuit automatically maintains most
favourable signal polarity, reversing phase whenever
negative peaks exceed positive ones by a pre -set
amount. Independent controls (plus meters) for
rms and peak limiting, and variable positive modulation up to 125 %.
Noise: 70dB at the threshold of rms limiting;
equivalent input noise less than -100dBm.

Distortion: 0.5%, 30- 15kHz, +24dBm output.
Attack time: rms section -50ms for 63% correc1

tion, dependent on signal; peak section Spa for
10dBm limiting.
Release time: rms section 50ms to 2s for 63%
return, dependent on duration of compression; peak
section 100ms.

Price:
1176LN

$696/£491.

PEAK LIMITER

Utilises an fet as a voltage -variable resister ahead
of the first stage of amplification. Two units can be
coupled for stereo applications.
Noise: 81dB at threshold of limiting, 30- 18kHz.
Distortion: 0.5%, 50-15kHz with limiting at 1.15
release and ' +24dBm output.
Attack time: 20 -800ps for 100% recovery.
Release time: 50ms to 1,1s for 63 "; recovery.
Threshold level: dependent on input and output
levels and compression ratio setting.
$488/£345.

Urei 1176LN limiting amplifier

-

15.7kHz band-

Distortion: 0.25 %, 30- 15kHz.
Attack time: 1- 10ms for 63 correction; depending

Price:

transfer mono Neopilot,
stereo Nagrasync and stereo
Synchrotone at 50 or 60 Hz.

72

Distortion : 0.25 30- 15kHz.
Attack time: -10ms for 63% correction, depending

width.

Distortion : 0.5";x, 30-20kHz.
Threshold of limiting : -10 or -3OdBm; dependent

For further details contact:

or optical recorders, unless followed by a peak
limiter, such as model 1176LN. Two units can be
linked for stereo application.
Equivalent input noise: 90dBm, 15.7kHz bandwidth.

Threshold: -20 to +10dBm in 5dB steps.
Ratio: 1.5, 2, 3, 4, 6 and 9:1, plus 'limit' (20:1).
Power: ±15V, 30mA.

LA -3A AUDIO LEVELLER
Utilises an electro- optical attenuator for independent
gain reduction and control. Limiting frequency
response is adjustable to allow up to 10dB gain
reduction at 15kHz compared to those below 1kHzsaid to be advantageous in fm transmission where
pre- emphasis is used. Characteristics of unit can
be changed from those of a compressor to those of
a limiter by throwing a rear -panel switch. Two units
may be linked via attenuators for stereo operation.
Noise: 80dB at threshold of limiting, 30- 15kHz.

One SP8 with interchangeable
mono and stereo head blocks
and built in synchroniser will

Like the LA -3A, utilises an electro- optical attenuator

for 'smooth, predictable performance coupled with
ease of operation'. Because the unit's gain reduction
circuitry is rms- responding, it is not recommended
for overmodulation protection of transmitters, disc

switched.

CL604 COMPRESSOR -LIMITER MODULE
Two or more units may be linked to track for stereo
or quadraphonic applications.
Noise: -87dBm (or better) at OdBm gain.
Distortion : 0.1 % operating, residual 0.03"í,
Attack time: 5ms (CCITT method) but self adjusting on programmes.
Release time: 100ms to 3s variable, or automatic

AMI 48 self contained mixer
Five line or mic inputs
Power for 12v & 48v phantom.
or 12v AB mics
Prefade listen, postfade outputs
Stereo compressor on inputs

LA -4

It

takes Nakamichi to release the true exuberancé of your music.

Each piece of music you play is a stream of emotion.
It takes much more than an impressive array of features and numbers to realise their depth and power.

The technology that can is unique to Nakamichi.

Technology of the kind that produced the most
advanced and accurate cassette deck in existence.
The 1000 11.
And it takes courage and vision to risk doing the
unconventional.To aim to release those subtleties
and passions.
Nakamichi risk

it.

And succeed.
Write for more information to
Natural Sound Systems Ltd,10 Byron Road,
Wealdstone, Harrow, Middlesex HA3 7TL.

r, Nakamichi
Products of unusual creativity and competence.
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reviews
Otani MX -7800 8 -track recorder
MANUFACTURER'S SPECIFICATION
Heads: three 1in, 8-track heads.
Reel sizes: 104in NAB.
Tape speeds: 15 and 30in /s or 7} and 15in /s.
Tape speed deviation: less than 0.1%.
Rewind time: approx 90s for 2500ft (760m) NAB

f

reel.

Wow and flutter: to IEC peak weighted standard,
30in /s less than 0.04%, 15in /s less than 0.06°ó, 7 }in /s
less than 0.08°,,.
Motors: DC servo direct drive capstan motor, two
tension servoed 6 -pole reel motors.
Frequency response (record /replay): 30in /s 50Hz
to 25kHz ±2dB, 15ìn /s 30Hz to 20kHz ±2dB, 7)in /s
50Hz to 18kHz 12dB.
Frequency response (sync reproduce): 30in /s
50Hz to 12kHz 12dB, 15in /s 50Hz to 12kHz ±2dB,
7 }in/s 50Hz to 10kHz ±2dB.
Signal -to -noise ratio: greater than 63dB measured
from 520nWb /m unweighted, synchronous reproduce greater than 60dB measured from 520nWb /m
unweighted.

Distortion: less than

0.7 °á at 1kHz measured at

185nWb /m.

inn unbalanced.
Balanced 600e with optional transformer.
Microphone input: minimum -70dBm unbalanced,
applicable microphone impedance 15Oû to 10kit.
Outputs: +4dBm (OVU) 600D balanced.
Bias and erase: 133kHz.
Line input: minimum -10dB into

Test oscillator signals: 700Hz and 15kHz.
Equalisation: NAB standard or AES (30in /s only),
IEC /CCIR also available.

Pitch control: variable range ±12%.

Weight: 260lb (118kg).
Power requirements:

100/117/220/240V, 50 /60Hz.

Approximately 260W.

Mounting configuration: console type.
Price: £5,415.
Manufacturer: Otani Electric Co Ltd, 4.29 -18
Minami Ogikubo, Suginamiku, Tokyo 167,
Japan.
UK Agent: ITA, /7 Harewood Avenue, Marylebone

!

1

Road, London NW1.

THE Otani MX-7800 is an 8 -track machine
utilising lin wide tape on NAB reels of

up to 104in diameter, there being two versions
of the machine offering either 30in /s and 15in /s
or the combination of 15in/s and 7 -lin /s, the
review machine being the latter version.
Normally the machine is supplied as a console
version, but, the machine itself and its electronics may be mounted into a standard 19in rack.
The audio electronics are divided into four
modules, each of which handles two tracks,
the tape transport control logic being mounted
on the tape transport and the power supplies
being a further potentially rack -mounted
module at the rear of the console. All units
are interconnected by plug-in leads and there
is extensive use of plug-in subunits within the
modules -thus easing any servicing problems.
Turning to the tape transport, this is based
on a relatively heavy duty alloy casting, the
faces of which are machined to provide
reference faces for mounting the main tape
transport components. Both tape reels are
mounted directly onto large DC servo motors
which ran remarkably cool, each motor being
74

a final fixed guide and a damping arm adjacent
to the take -up reel. In spite of a tape lacing
diagram printed onto the tape transport, it
was quite easy to thread the tape incorrectly
around this rather tortuous tape path.
Tape motion is controlled by the usual play,
record, rewind, fast forward and stop buttons,
all of which were properly interlocked and had
memories such that it is unnecessary to go
through the stop function when changing
modes. Furthermore tape handling in all
modes was really excellent with a clean wind
always being achieved even in the fast wind
modes. In case of mains power failure the
tape came gently to a halt without any loop
throwing or spillage.
Full remote control of the transport functions
is provided, in addition to remote control of
tape speed which may be varied over a ±12
range by a coarse and fine potentiometer
control on the tape transport. A 3-position
switch selects either fixed, variable or remote
tape speed, a red indicator light being illuminated when the fixed speed is abandoned; however, it is possible to accidentally record at
incorrect tape speeds, there being no interlock.
Further controls on the tape transport comprise the tape speed selector for either high or
low speed, an edit switch which disenables the
take -up reel for dump editing, a cue switch for
listening in the fast wind modes and finally the
power on /off switch. As this switch has
unprotected connections and it is located near
the lever used for tilting the tape transport for
access to the underneath, this proved to be a
lethal feature providing full mains voltage
shocks to the unwary
Very sensibly the complete tape transport
can be locked in tilted positions for servicing,
the wiring of the transport being fairly neat
and the electronics for the control logic and
servo system being housed on three good
quality plug-in printed circuit boards which
also include the master bias oscillator and the
alignment tone generator. As with the audio
electronics, all components are properly
identified for servicing and a good instruction

equipped with a band brake and a tachometer
disc for feeding the motion sensing control
logic. From the pay -off reel, the tape passes a
sprung tension arm and then over a rubber covered roller to which is attached an optical
sensing disc for feeding the optional tape
timer, there being a domestic type tape position
indicator fed by the pay-off reel as standard.
Before entering the fixed headblock, the tape
then passes over a fixed guide post and a large
diameter roller equipped with a damping
flywheel.

Within the headblock there is first a fixed
guide before the erase and record heads and
then further fixed guides either side of the
replay head, the three heads being metal types
and secured to a heavy plate by a spring
compression azimuth adjustment. Two tape lifting pins are located near the heads and
automatically lift the tape from the heads in
the fast wind modes, there being a cue control
for listening in the fast modes. From the exit
guide within the headblock, the tape passes to
a relatively small diameter capstan and large
solenoid- operated pinch roller before reaching
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and maintenance manual is provided.
As previously mentioned each audio electronics module accommodates two audio
channels, there being plugs at the rear of the
modules to feed signals to the tape transport,
a remote control connector, a connector for
noise reduction switching and the signal
connections. The latter comprise a transformer
coupled floating output at an XLR connector
with the unbalanced line input (which may be
balanced by means of an optional input
transformer) at another XLR connector plus
a *in jack socket for an unbalanced microphone. The remaining features at the rear are
switches for terminating the line output into
6005 and two screwdriver- operated potentiometers for each channel, these adjusting the
76 k'
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SYNTDVOX 221
The IntrlligiGle /11nrlriue

20- channel analysis and
synthesis
54 dB /octave filters
real time analysis LED
read -out

matrix patching

fill -in facility
built -in audio pulse
generator
random vlf and step

modulation
Ifo modulation
56 -way multiconnector
for external control and

Syntovox 221 is one of the latest developments
in sound effects equipment by Synton Electronics, also the creator of the famous 903 Phaser/
Band Filter.

Syntovox 221

is a 20- channel electronic effects
vocoder which features a range of fascinating
new sound effects for everyone who is involved
with music, film, television, radio or theatre.

One of the most distinghuishing qualities of
Syntovox 221 is its intelligibility which can be
considered as a standard for technical quality in
a

vocoder.

More than one year of research resulted in a
highly accurate analyzing and synthesizing system which is the heart of Syntovox 221.
An extensive control system was designed to
make Syntovox 221 sound more natural than
any other vocoder.

computer applications

19"

case

£ 3,000

synton
electronics
HOLLAND
R

(c
1

b.v.

breukelen
holland
PO.B. 80 TEL. 03462/2499
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level of the front panel VU meters and the red

LED peak indicators.
These LED indicators are within the front
panel VU meters which themselves are
illuminated, and to the right of which are
potentiometer controls for the microphone
inputs and the line inputs. To the right of
these controls are the mode switches which
operate in conjunction with red and green
These indicators which
LED indicators.
represent red for record and green for ready
to enter record, are both extinguished in two
positions of the mode switch which are
identified as SAFE and SEL/REP in which circumstances the particular channel cannot enter the
record mode. The remaining positions are TAPE
where the line output is only from the replay
head, INPUT where the line output is locked to
the input and a further SEL/REP position where
the line output is from the record head in the
replay mode or from input in the record mode.
Finally there is a sixth position for use with
the optional remote control unit.
Next door to the mode switch is the test
oscillator switch which has an off position
plus 700Hz and 15kHz positions for machine
alignment, these signals replacing any external
input signal at an equivalent level of OdBm.
The final operational control is the output
level control which has a switched position for
`standard record level' in addition to allowing
for up to 8dB gain or infinite attenuation.
The removal of a clip -in plastic door on the
audio channel gives access to the preset alignment controls on the bias, record and playback
circuit boards; all controls being single turn
potentiometers. A single bias control is fitted
for each channel with the manufacturer
bias
recommending peak output at 700Hz
point which is not easy to set accurately
would have preferred an over bias point at
10kHz this frequency being provided with the
alignment oscillator.
The record circuit board is equipped with
the common input level control and record
level control allowing proper alignment of the
VU meters, plus a single equalisation control
for each tape speed affecting the high frequency
time constant. The playback circuit board is
fitted with similar equalisation controls in
addition to level controls for normal replay
and sync replay. These three circuit boards
plug into a mother board which by means of
plug-in connections feeds a further mother
board for the input and output interfaces.
Widespread use of plugs and sockets makes
the audio module easy to service but some of
the components, particularly switches, are
more to a domestic standard of quality than
I like to see.
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Replay performance
Checking the replay equalisation by means
of a flux loop indicated that the replay electronics of several channels had been accurately
aligned to the NAB standard equalisation of
50µs and 3180µs, it being possible to realign
to the IEC standards by changing a few components on the replay amplifier boards. As
can be seen from fig 1 the available range of
the replay equaliser is more than adequate and
perhaps excessive with a ±7dB range at 10kHz.
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In the standard setting a recorded fluxivity
of 320nWb /m gave an average line output of
+8dBm (there being minor differences between
channels) with the output level controls being
able to boost this level by up to 8dB. The
maximum fluxivity that could be replayed
before saturation of the replay amplifiers was
found to be adequate at +13dB above
320nW b /m.
Zero VU indication on replay was found to
be correctly set at -4dB reference 320nWb /m
corresponding to an output level of +4dBm.
Noise in the replay channels was measured
without tape in motion and also with machine
erased 3M 206 tape for which the machine
had been aligned, the various noise weightings
being as shown and the noise performance
being virtually identical for the two tape
speeds see table 1.
The above figures show a satisfactory margin
between machine replay noise and the noise
from normally replayed tape, there generally
being a margin of about 10dB. In the case of
the sync mode, the restricted frequency
response in sync replay makes the noise better
than normal replay in the presence of tape.
Investigations into the noise spectrum
showed that mains hum and other continuous
tones were at satisfactorily low levels but not
surprisingly track eight at the bottom of the
headblock showed higher hum levels even
when the effective replay head humshield was
hinged into position.
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action, becoming visible with only two cycles
of 10kHz burst, whilst the VU meters were
too slow in action to meet the ASA standard
C16.5 with the rise times being nearer 450ms
than the required 300ms, in addition the fall
time was too slow but the rectifiers did appear
to have the required average characteristic and
frequency response was adequate.
Reverting to distortion, the third harmonic
distortion at the reference fluxivity of
320nWb /m is shown in fig 4 which dearly
illustrates the shortcoming of using NAB
equalisation at low frequencies. Intermodulation distortion to the CCIF twin tone method
with the tones separated by 70Hz is shown in
fig 5 which does not suggest that the machine
adds to tape distortion, the intermodulation
distortion to the SMPTE method at 320nWb /m
also being satisfactory.
The effect upon a 1kHz square wave being
recorded and replayed is shown in fig 6 which
illustrates rather more ringing than I would
consider desirable, possibly resulting from the
use of inductive components in the record
equalisat ion.
The crosstalk when recording channels four
and six while replaying channel five (a condition

Checking the record /sync frequency response
showed that this was quite adequate with -3dB
points at 10kHz for the 15in /s speed and at
8kHz for the lower 7 1in /s. The maximum
replay level in terms of 3% third harmonic
distortion from tape was found to be +7dB
reference a fluxivity of 320nWb /m which
corresponds to the limitations of the tape in
use with the peak record level indicators
becoming illuminated at this level. These
indicators were found to be extremely fast in
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adjusted as delivered, the typical record /replay
frequency response is shown in fig 2 for the
tape speeds of 74in /s and l5in /s, the frequency
response being within +2dB from 25Hz to
20kHz at the higher speed and from 20Hz to
18kHz at the lower speed.
It was found that the bias setting was
equivalent to 2.5dB over bias at 10kHz at
15in /s and that little extra bias was available,
it only being possible to teach 3dB over bias.
In addition the range of the record equalisers
as shown in fig 3 was completely inadequate
for adjusting the machine for alternative tape
types.
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to be avoided in practice) is shown in fig 7
which illustrates a good performance at 15in /s.
Similarly the crosstalk in the sync mode which
is so often troublesome was found to be good
as shown in fig 8 which shows the result of
recording on channel six whilst replaying the
one but adjacent channel four in the sync mode.

internal 6000 termination in circuit. In this
respect the manufacturer's specification is
confusing as it suggests a 6000 output impedance when the real impedance is 1300 with the

Inputs and outputs
The unbalanced line input was found to
have an adequately high input impedance
averaging just under 10kû with a maximum
sensitivity of 15.5dBm for OdBm output, the
overload capability being in excess of +23dBm.
It was however noted that the record amplifiers
were unduly noisy to the extent that record
amplifier noise (irrespective of line gain) was
about the same as the replay amplifier noise.
This may be at least partly due to the undesirable habit of internally dropping 10dB in level
from the line input within the record amplifier.
As far as the microphone input is concerned
this had a more than adequately high input
impedance of in round terms 200kû with a
sensitivity of 78dBm for OdBm output. Whilst
the noise factor of this input with a 2O0û shunt
resistor was respectable at 4dB it is perhaps
unfortunate that this is not a balanced input.
On the output end the line driver had a drive
capability of +19dBm or +20.5dB ref 0.775V
into a high impedance, more than adequate,
from a source impedance of 106û with the

peak weighted standard at the beginning,
middle and end of a full reel of 3M 206 tape
showed little variation within a reel. At 15in /s
the wow and flutter was within specification at
0.04 % but at 7 1in /s the reading of 0.1 % was
excessive and spectrum analysis showed that
this resulted from the rotational rate of the
capstan at 8Hz. This could well be a fault
peculiar to the review machine.
Spectrum analysis of the recorded and

lC

FIG.8
OTARI

C
C
MO

30dß

MX-7800

output unterminated.
Wow, flutter and speed
Checking wow and flutter to the IEC quasi -

replayed 10kHz tone in order to assess scrape
flutter produced fig 9 which is unusually clean
having consideration to the design of the tape
transport and probably would be even better
had the above mentioned capstan wow not
been present.
Speed variation from one end of a full NAB
reel to the other was found to be minimal at
less than 0.01 % but it was noted that the
difference between the operating speeds of
nominal l 5in/s and 7 4-in/s contained a 0.3%
error.
The combination of the fine and coarse
speed controls allowed a variation of +13.7
to 12.5% with the fine control having a range
of 2.6% and the coarse control 23.5%.
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Other matters
Checking the phase jitter between tracks one
and eight with a 10kHz tone recorded and
replayed at 15in /s produced fig 10 usinga B&K
phasemeter, the total peak deviation of +20°
being quite respectable.
The internal alignment oscillator with its
nominal 700Hz and 15kHz frequencies was
found to work at 725Hz and 14.7kHz which
is close enough in frequency for practical
purposes but the second harmonic distortion
of 2% at 725Hz and 1 % at 14.7kHz was rather
on the high side, the third harmonic being
substantially lower.
The bias and erase timing ramps for punching in and out without clicks was most effective
when punching in, but punching out left an
unrecorded gap of approximately 100ms at
I5in/s- clearly this should be bettered.
Summary
Although it would be unfair to compare this
machine with the famous quality manufacturers such as Studer and Telefunken, this is a
well made machine with servicing clearly borne
in mind.
With the exception of the clumsy tape lacing
path the machine was very easy to operate
with well laid -out controls which are clearly
identified and the mechanical performance was
generally excellent.
Similarly it is hard to fault the electronics,
but the very restricted range of bias adjustment
and record equalisation is a distinct disadvantage. Whilst an optional balanced line input
is available it seems a great shame that the
microphone inputs are unbalanced.
Hugh Ford
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DESIGN (RECORDING) LTD.
OXFORD ROAD, READING
RG1

Tel:

7LJ,

FURTHER APPLICATIONS REFER TO:

"COMPRESSORS

&

LIMITERS....

....there uses and abuses"
STUDIO SOUND, Oct. 1977

PERKS

Reading (0734) 53411

REPRINTS AVAILABLE FROM ADR ON REQUEST.

SQN SALES LTD present the new

SPR -1 UNIVERSAL SYNCHRONISER
FOR ALL YOUR FILM SOUND TRANSFERS

Probably the best
cassette sound you've
ever heard

I};

* Handles 50Hz AND 60Hz Neopilot sync. pulses

Large runs for record companies and smaller runs for
studios all given the same precise attention with
regard to quality and speedy turnround.
Blanks

wound any length.
Collection and delivery service door
to door for both cassette and master
tape copying.

.

at
n

*

Drives and slaves
recorders

*

Use with Nagra III /IV and our spool adaptors for
ALL 6.25mm. AND 3.81mm (SN) sync. tapes.

*

Locks to line frequency, built -in crystal or ext. ref.
Unrivalled for versatility and economy

*

Send for

ALL modern portable

reel -to -reel

fully descriptive colour brochure to:-

ST., PORT ST. MARY, ISLE OF MAN
Telephone: 0624 - 83 4294
Telex: SQN Sales, c/o 629313 COMCAB G
New York Agent: John Messenger, Apt 2H, 300 W. 23rd St.,
N.Y. 10011
Telephone:(212) 6919567
2

Dave Rees
061-795 7666

Resolves 10Hz, 25Hz and 30Hz Subaudio (SN)
pulses

SQN SALES LTD.,
HIGH

Contact

RECORDING
PLANT

*

to

discuss your

requirements.

AVAILABLE SOON

-

SQN - 3 Control Unit
Nagra SN recorders (3 mic inputs)

for
81
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level of the delay unit can be controlled by
this potentiometer which maintains a nominal
unity gain in the straightforward delay mode.
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The delay elements can be bypassed between
input to output amplifiers whilst still filling
the delay unit with information; the 'mix'
control allows the output to be a combination
of the undelayed and delayed signal or either
of these in any proportion, with the possibility
of inverting the delayed signal if required. The
signal to be delayed is fed to a programmable
low pass anti -aliasing filter, the turnover
frequency of which is controlled by the delay
range selected; this being necessary because
the longer delay ranges work at a lower
sampling frequency and thus need the bandwidth to be reduced to avoid aliasing effects.
Once band limited, the audio signal is passed
to a compressor /limiter which performs three
functions. Firstly, below limiting, it acts as a
straight line compressor which is complemented
by an expander at the output of the delay and
thus reduces noise. Secondly it acts as a soft
limiter when the audio input approaches the

two 1N

<mora

MXR digital delay
MANUFACTURER'S SPECIFICATION
Maximum delay time: depends upon number of

delay boards installed and bandwidth required.
With one board 40ms at 20kHz, 80ms at 10kHz,
160ms at 5kHz and 320ms at 2.5kHz. With extra
boards (up to a total of four) multiply delay time by

number of boards.

Frequency response: direct signal 20Hz to 20kHz
+0 -1dB, delayed signal +1 -3dB 20Hz to 18kHz
for 20kHz bandwidth, 20Hz to 9kHz for 10kHz bandwidth, 20Hz to 4.7kHz for 2.5kHz bandwidth and 20Hz
to 2.4kHz for nominal 5kHz bandwidth.
Input impedance: 200kí2 (balanced, ring or tip to
ground).

CMRR: 36dB typical.
Output impedance:
60052 or

up to 100 %, thus providing a dry reverberation
function plus internal or external control of
the delay time permitting 'flanging' and other
frequency modulation effects.
Examination of fig 1 which is a block
diagram of the unit shows that the balanced
input (transformerless) is fed to a variable gain
amplifier, the gain of which is controlled by a
ganged potentiometer which also controls the
gain of the output amplifier; thus the operating

84

FIG.1 MXR DDL SCHEMATIC
10012,

higher.

designed to work into

ADJUSTABLE
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PAOGRAMMABLEI
LOW

Maximum input level: +20dBm,

LEVEL control

past '3 o'clock' or 20dB above limit threshold.
Maximum output level: +20dBm (unloaded),
+18dBm (60051 load).
Residual noise: greater than 80dB below limit
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threshold.

THD:less than 0.1% near OVERLOAD level (1 kHz),
less than 0.5° near OVERLOAD level (40Hz to
7kHz).
IM: less than 0.1% (60Hz -7kHz, 1:1), less than 0.5%
(60Hz -7kHz, 4:1).
Level matching range: 20dBm to +15dBm.
Regeneration range: 0 to 100°,;.
Variable delay range: 4:1 continuous.
Sweep frequency range: 0.1Hz to 1kHz
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ranges.

Sweep width : 0 to 100% (4:1).
Power requirements: 105 -125V AC, 50-60Hz, 0.3A,
37.5W or 210 -250V AC, 50 -60Hz, 0.15A, 37.5W.
Dimensions: 89mm x 483mm x 178mm (hwd)

-114DOULE

EXT.

Weight: 4.1kg.
Price: £783.16 with

EXPONENTIAL
CONVERTER

I

YnDELAY

V

including knobs and mounting ears.

DELAY

TIME

k

Manufacturer: MXR Innovations Inc, 277 North
Goodman Street, Rochester, New York 14607,
USA.
UK Agent: Atlantex Music Limited, 16 High Street,
Graveley, Hertfordshire.

THIS MXR PRODUCTS digital delay
device is of particular interest since,
unlike other digital delays which use shift
registers as a delay, this product uses random
access memories. This technique enables the
unit to indefinitely hold information without
completely novel feature, in
deterioration
addition to which a store full of information
may be repeated at a higher or lower speed
by altering the delay time in the `repeat hold'
mode.
Further features include a `regeneration'
function whereby the output from the delay is
fed back into the input at a selected amplitude

WIDTH
SWEEP

t

FREQUENCY

one memory board, extra boards

(PULL +1001

£116.78 each.

OSEALIATOR

I11

FIG.2

MXR DOL
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The half inch eight-track
designed for uncompromising recordists.
Otari MX5050ÑSfl
Recording eight -track masters without
compromise requires a machine designed
for the purpose from the ground up. The
machine like this half -inch MX5050 that
incorporates all the functions perfectionists require. With built -in operational
convenience, sheer professional performance, reliability and durability to withstand heavy -duty applications.
DC -servo capstan motor for less than
0.05% wow /flutter, with ±7% pitch
control for varispeed playback. 63 dB
S/N and greater- than -50dB crosstalk.
Selective reproduce on all eight tracks for
synchronous overdubbing. Foolproof motion sensing logic. Front -panel edit and
cue, front adjustable stepless bias and
IEC or NAB equalization. 600 ohm
+ 4dBm (switchable to
10dBm) fixed

-

output with 19dBm headroom, with
XLR connectors. And plug -in electronics
for extra serviceability.
All of which plus pursuit of compactness
add up to the ideal eight -track master recorder with nothing left to be desired. For
the full story of the half -inch machine,
ask anyone who owns it, or get in contact
with your nearest Otani distributor.

U.K.: Industrial Tape Applications, London

Phone: 7242497
Francs: Reditec, Paris Phone 300 -9630
West Germany Peter Strüven GmbH, Hamburg
Phone 801028/29
Belgium: Trans European Music S.A., Brussels

Phone 5691823
Italy: Exhibo Italiana S.R.L., Monza
Phone: (039) 360021
Switzerland Audio Bauer AG, Zürich
Phone: 643230
Australia Klarion Enterprises Proprietary Ltd.,
South Melbourne Phone: 613801
Japan: Otari Electric Co., Ltd., 4-29-18 Minami Ogikubo,
Suginamldw, Tokyo 167
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reviews
change in delay time provided by this oscillator
is fully variable by means of the WIDTH control.
The nominal delay range is selected by 10
pushbuttons on the front panel, which in the
review sample with four memory boards
gave ranges from 640ms down to 2.5ms in a
2:1 sequence and then 1.3ms. Pushing the
1.3ms and the 2.5ms buttons at the same time
gives an even shorter range of nominally 0.63ms
with all ranges being variable from x2 to =2
by means of the delay time potentiometer. A
further large knob on the front panel is the
MIX control which allows the output to be any
mixture of the direct and delayed signals and
which, when pulled out, inverts the phase of
the delayed signal.
Two smaller knobs labelled SWEEP control
the frequency modulation of the delay time
with the WIDTH control affecting the depth of
modulation from zero to two octaves time
delay whilst the FREQUENCY knob controls the
modulation frequency. This has two ranges
depending if the knob is pulled out when the
range is 10Hz to 1kHz, or pushed in 0.1Hz to
10Hz.
Other than the mains power switch, there

maximum amplitude that can be handled by
the analog/digital converter and thus avoids
hard clipping. Thirdly, when limiting occurs
it illuminates a red LED overload indicator
on the front panel.
Analog /digital conversion is followed by the
random access memory store which comprises
four delay modules when maximum delay
times are required. When a bandwidth of
20kHz is required, each module can provide
40ms of delay or 80ms with 10kHz bandwidth,
160ms with 5kHz and 320ms with 2.5kHz
bandwidth. These ranges are switch selected
with delay times in a 2:1 sequence whilst a
voltage controlled oscillator clock provides
fine control of delay time. A DELAY TIME
potentiometer on the front panel allows the
clock frequency to be varied over a 4:1 range
such that the delay time associated with a
particular delay range can be varied from one
half up to twice nominal range.
In addition to this manual control, internal
frequency modulation of the delay time is
provided by a sweep oscillator which has a
nominal frequency range from 0.1Hz up to
IkHz, it being possible to manually sweep the
oscillator frequency over a 100:1 range. The
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Worldwide agents
for audio ft design
recording.
Australia
Audio Er Recording, Holden

Hill,

S.A.

Tel: 261 1383

Austria

Soundmill Vienna, Peter J.Müller.
Tel: 222 9 444 233.
Brazil
Serion Ltd, Sao Paulo. Tel: 34 8725.
Canada
Noresco (Mfg) Co. Ltd., Ontario.
Tel: (416) 661 0541.
Caribbean
Dynamic Sounds Recording

Jamaica

Tlx.: 2296
Er 9168
Denmark
Ole Christensen, Audiophil,
Copenhagen. Tel: 101) 341 622.
Eastern Europe
Denis Tyler Ltd., West Drayton, UK.
Tel: (089 54) 43681. Tlx 23977.
Finland
Harold Burgen, Helsinki. Tel: 692 5308.
Tel: 933 9138

France
3M France, Paris.
Tel: (1) 031 61 61.

Telex: 695185
West Germany
Elmus GmbH, Berlin. Tel: (030) 312 2012.
Greece
Audiolab Hellas, Athens.
Tel: 822 5222. Tlx 5800.
Holland
Pieter Bollen, Eindhoven.
Tel: 1040) 512 777 Tlx 59281
Italy
Roje Telcomunicazioni, Milan.
Tel: 415 4141. Tlx 39202.
Japan
Nissho -Iwai Co. Ltd., Tokyo.
Tel: (03) 544 8311

Korea
Yushin Co. Ltd., Seoul,
Tel: 69 3261
New Zealand
General Video Co, Ltd., Wellington.
Telex: 31255.
Tel: 872 574.

Norway

Siv. Ing. Benum Er Co., Oslo, 2.
Tel: (02) 56 57 53.

South Africa

Eltron (Pty) Ltd., Johannesburg.
Tel: 23 0018.
South East Asia
O'Connor's (Pty) Ltd., Singapore 5,
Tel: 637 944. Tlx Oconsin RS 21023

Sweden
KMH Ijud Ab, Stockholm.
Telex: 13366.
Tel: (08) 69 01 20

Switzerland
Audiocom
CH -3210 Kerzers, Switzerland
Tel: 031 95 57 42
United States of America
Audio Er Design Recording Inc.,
PO Box 902, Calif.93933 Tel: (408) 372 9036.
UK and All Other Territories
audio Ft design (recording) ltd.,

Tel: (0734) 53411.
Reading, UK.
Telex: 847605 a/ b Tillex G.
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Naue VOCAL STRESSER
WILL TRAVEL!
...says Tony Visconti*
"As

successful record producer, I am contin
ually travelling to studios all over the world,
recording such people as David Bowie,
Thin Lizzy and Mary Hopkins. I have to deal
with a wide variety of equipment in various
studio settings; so in order to ensure that I have
the best Compressor- Limiter equipment to hand,
I invariably pack a Vocal- Stresser in my suitcase.
In my opinion, Audio & Design Recording
make the finest range of auxiliary processors
available and their equipment offers the
producer/ engineer ultra flexibility in the creation
of good music".
a

'Managing Director of Good Earth Productions and freelance producer of many hit records by illustrious pop stars, whose
own solo album

-

"Visconti's Inventory" was released

in mid

October.
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The Audio Et Design Vocal -Stresser uniquely combines a multi -ratio compressor with overall peak
limiter and low level noise expander/ gate with a parametric type equaliser in one package.
The combination provides most facilities necessary for improving and processing programme material
whilst retaining maximum operational flexibility.
The equaliser is simple to
operate and can be switched before (pre), or after (post), the compressor limiter, as well as into the side -chain (s.c) of the compressor section for
frequency conscious operation (de- essing or reducing low frequency
modulation effects and changing spectral energy balance).

Get more details now and equip YOUR suitcase soon)

audio Et design (recording) ltd.

84 Oxford Road, Reading, Berks., England
Telephone: Reading (0734) 53411

Telex: 847 605 a/b Tillex

G

4100

Aphex Dealers
APHEX SYSTEMS LTD.
7801 Melrose Avenue,

are two further front panel controls. The
REGENERATION control feeds the output of the
delay back to the input in any desired ratio
from zero to 100% whilst the LEVEL control
selects the operating level of the delay unit.
Adjacent to this control is the red overload
LED indicator.
Signal input and output are by means of
quarter-inch jack sockets on the front panel,
the input being an electronically balanced high
impedance input and the output being a low
impedance unbalanced connection. A further
front panel jack socket allows the delay unit
to be bypassed when an open circuit jack.plug
is inserted, and this function may be remotely
controlled by a foot switch or other means.
To the rear of the unit thete are two further
quarter-inch jack sockets, one of which
controls the REPEAT HOLD function in a similar
manner to the BYPASS jack, and the other of
which allows remote control of the delay time
by means of an external 50162 linear potentiometer which provides the same features as
the front panel DELAY control. Finally there
is the properly secured mains power lead with
the correct colour code for the UK.
The complete unit which is designed for
mounting into a 19ín rack (with an optional
wooden case) is of very sound mechanical
construction with the front panel and other
features clearly labelled in white on a blue
background. Internally, almost the entire base
of the unit is covered by a mother board
which not only has quite a large number of

l
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components, but also supports the four
memory boards and four other boards.
Whilst the boards and components are of
good quality, no component identifications
are provided for servicing and no servicing
data was to be found in the operation manual.
Examination of the board layout where
mains voltages are present on tracks, gave
some cause for concern about electrical safety
as an electrolytic capacitor was found to be
virtually in contact with the uninsulated mains
fuse with only the capacitor's thin plastic
cover providing insulation between the mains
and the electronics. Similarly, I am not happy
about a bare wire from another capacitor
which could touch the rather suspect mains
voltage selector switch.

Los Angeles,
California 90046
Tèl:(213) 655 -1411
TWX: 910-321-5762

APHEX AUDIO SYSTEMS
AUSTRALIA, PTY. LTD.
(Sydney) l: 261381
TLX: (790) ÁA24035

APHEX BENELUX
(Brussels) Tel: (02)345.44.44
TLX: (846) 26409 (TEMBEL B)

APHEX BRAZIL
(Rio de Janeiro) Tel: 205.35.66
TLX: (391)1121008 (XPSPC BR)

APHEX AUDIO SYSTEMS
CANADA, LTD.
(Ibronto) Tel: (416) 363 -8138
TLX: 06225500 (OCTO TOR)

APHEX CHICAGO LTD.
Frequency response and noise
In the case of the undelayed signal, no
filtering is applied and the frequency response
was flat within +0, -1dB from 20Hz to 30kHz
falling to -3dB at 100kHz. In the case of the
delayed signal, it was found that not only did
the frequency response vary with the delay
time ranges (as was to be expected at long
delay times where the clock rate is reduced)
but also that pre- emphasis in the order of
7011s had been applied.
In fig 2 the upper trace shows the frequency
response with delay time ranges of 80ms or
less with the level control at zero and -10dBm
input level. These conditions gave a -3dB
point at 10kHz resulting from the pre emphasis, but at lower signal levels the -3dB
point was at 19kHz.
The lower curves show the frequency
response at longer delay times, all these being
to specification and all curves showing a
reasonably sharp anti- aliasing filter.
Spectrum analysis of the noise in the output
did not reveal any undesirable signals from
the digital system, and it was noteworthy that
mains frequency components were also at a
very low level.
With the level set to zero, the onset of
illumination of the overload indicator (and
thus limiting) occurred at -3dBm output at
1kHz. Noise in the output related to this level
was found to be reasonable, Table 1.

Tel:

(312) 642 -8910

APHEX DENMARK
Tel: (01) 591200

APHEX COLORADO, LTD.
(Golden) Tèl: (303) 278-2551

APHEX FRANCE S.A.R.L.
(Paris) Tel: (1) 500.57.87
TLX: (842) 290846 (IPARIS)

APHEX GERMANY, GmbH
(Frankfurt) Tel: (0 64 42) 53.03
TLX: (841)184174 (INTRO D)

APHEX HAWAII, LTD.
(Honolulu) Tel: (808) 521-6793
TLX: 7430148 (SOUND)

APHEX ISRAEL
(Tel Aviv) Tel: 232 -143

APHEX JAPAN, LTD.
(Tokyo) Tel: 478 7641

TLX: (781) 22242A4 (NNR)

APHEX MIDLANTIC
(Washington D.C.)
Tel: (202) 363 -1223

APHEX NEW ENGLAND
(Boston) Tèl: (617)232 -0404

APHEX NEW YORK, LTD.
(West Orange, New Jersey)
Tel: (201) 736-3422/(212) 964-7444

TWX: 710.994.5806 (APHEX LTD. WOGE)

APHEX SCANDIA
(Stockholm) Tel: 08.67.80.69

J

APHEX SOUTH, INC.
(Nashville) Tel: (615)3273075
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APHEX SYSTEMS (SUISSE) SA
(Le Mont-Sur Lausanne)
Tel: 021/33.33.55
TLX: (845) 24107 (VOGUE CH)

APHEX TEXAS, LTD.
(Dallas) Tèl: (214) 351 -6772
TLX: 732715 (APHEX DAL)

APHEX AUDIO SYSTEMS UK, LTD.
(London) Tel: 01-3595275
TLX: 268279 BRITRO G

APHEX WEST
(Los Angeles) Tel: (213) 655 -1411
TWX: 910.321.5762 (APHEX WEST LSA)

Parametric Equaliser
A very versatile instrument for getting sounds just
right. It's modular and
directly retrofits APSI 550.
EQ is peak or shelf.
Filter is high or low pass,
tunable.
Bandwidth is 20Hz to

Input

High level

Output

Low level
High level
Low level

Frequency response

20kHz.
Reciprocal cut or boost
on EQ.

EQ & filters out
EQ & filters in
Harmonic & IM

Distortion
Transient response
Power

Slew rate

+ 30dBm (max) at 34Kíl!
+ 20dBm (max) at 11K12

-

+ 30dBm with 93dBm
noise
+ 20dBm with 103dBm
noise
10Hz to 20kHz, ± 0.1dB
20 Hz to 20kHz, 1dB

-

<0.1%

> 10V/sec.
± 12V to ± 18V at 75mA

Voltage Controlled Attenuator
The first high quality

VCA in the professional
audio market.
It's available in chip form
for OEM, or in a complete
module, with full input and

output facilities for direct
Band width
fitting to any automated
console with existing VCRs.
THD

Module
Chip
+ 10dBm input
14dBm input

However, we can design a
VCA package to fit any other IMD
Noise
manufacture.

-

Unity gain

Modulation noise
Overshoot & ringing
Slew rate
Input impedance
Input level
Gain
Module
Chip

Control voltage
DC shift
Power

,

Vs Attenuation

Grouping and Auto mation System

ten 24- channel presets
available.
And since the unit is
portable, it can be moved
from one studio to another
in minutes, for the most
efficient use of studio time.
It's expandable from 8
channels and it's just as
useful for PA grouping as

studio mixdown.

For MCI equipment, a
compatible automation
package is available.

Our own Voltage Controlled Attenuators (VCA)
are used throughout, whose
high quality assure minimal
sound degradation.
Maximum output is
+ 24dBm.

The system comes in two
parts - control console and

VCA case.
The control console has
group control modules, each

> 10V/µ sec.
20Kí2
+ 20dBV
0dB (+ 15dB available on
special order in module form)
> 94dB; 20Hz to 20kHz
> 100dB; 20Hz to 20kHz
Can be scaled as needed
5mV
Regulated ± 15V at +25,
-33mA
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containing grouping
switches, mute switch and
fader, and a master control
module with master

CL

fader.

The VCA case is self
powered and houses the
appropriate number of VCA
cards and all the input/output
XLR connectors.

-

None

Attenuation

With this system, you can
now add semi -automation to
your console at a fraction of
the cost of a new one. Adaptable logic and extensive
matrix grouping make up to

DC to 200kHz; ± 0.1dB
DC to 50MHz; ± 0.1dB
0.004% (20Hz to 20kHz)
0.03%
90dBV; ± 1dB
6.5dB

tar--i

az:a

The Aphex Aural Exciter
One of the most exciting
signal processors to have
been invented.

The formula by which the
Aphex device selectively
processes the audio signal
has been arrived at after
It brings sound to life and considerable research into
makes it louder, without any the mechanisms of the ear.
In particular as to how it
actual change in level.
receives complex phase
information relating to the
It does it by introducing
actual location of a sound
phase information in the
source.
form of a series of minute
Aphex sounds amazing on
delays whose magnitude
most instruments, including
depends on frequency.
the human voice.

Aphex
Audio Systems (UK) Ltd
35 Britannia Row

London N18QH
Telephone: 01-359 5275
lélex: 268279 Britro G.

m kit

JBL
:ti_

Subjective testing did not reveal any annoying noise breathing effects and indeed measurements of noise in the presence of signals
showed little change from the no signal
conditions.

Harmonic and intermodulation distortion
Individual second and third harmonic
distortions were measured with the level control
at zero and with input signal levels of OdBm
and -10dBm on the shorter delay ranges.
Whilst the second harmonic stayed virtually
constant at both input levels, the third harmonic varied as shown in fig 3. Overall the
distortion at low frequencies is rather excessive
and worse than the manufacturers not brilliant
specification would suggest.
Intermodulation distortion to the twin tone
CCIF method varied widely with input level
and also with the difference frequency between
the swept tones. With the level control set to
zero and -10dBm input, the third order
difference frequency distortion was as shown
in fig 4 which is a reasonable performance.
However the second order difference frequency
distortion at -20dBm input is shown in fig 5
for difference frequencies of 70Hz and 140Hz
with both plots being a rather poor performance and the situation getting worse as the
twin tones were set closer.
Using the SMPTE method of intermodulation distortion measurement with a 70Hz low
frequency tone and a swept high frequency
tone in a 4:1 amplitude ratio produced fig 6
which meets the manufacturer's specification,
but, again something goes awry as the tones
approach in frequency.
Input and output
The electronically balanced input was found
to have a common mode rejection ratio in
excess of 41dB within the audio band with this
and the input impedance constant with level
setting, the latter being 295kO. The maximum

NOISE LEVELS
1
Limiting to noise ratio
Measurement method
75dB
Band limited 20Hz to 20kHz rms
79dB
'A' weighted rms

TABLE

CCIR weighted rms
CCIR weighted quasi -peak

73.5dB
69.5dB

input levels varied with the level setting,
Table 2.
On the output end, the output level at
clipping was found to be +18dBm when
loaded into 6000 ro +22dB ref 0.775V into
an open circuit with the output impedance
being adequately low at 990.

Other matters
The accuracy of the delay time at the mid
setting of the delay time controls was found to
be generally within 10 % of the nominal pushbutton selected time with a 4:1 range available
with the potentiometer on all except the two
shortest delay ranges.
Similarly the internal sweep oscillator gave
a 4:1 range in delay time but with its lowest
frequency being nearer to 0.15Hz than the
nominal 0.1Hz. The transmission. of square
waves through the delay was generally clean
with little ringing, but the transmission of
tonebursts gave some peculiar results.
Figs 7 and 8 show in the upper trace the
input to the delay in the form of a 10ms long
burst of 1kHz tone with the delay's output in
the lower trace. Levels well below overload
were used, but it is to be seen that the isolated
burst is severely distorted whilst the presence
of a continuous lower level tone eliminates the
distortion.

PROFESSIONAL DEALERS
IN THE U. K.

n_ OU RT /\` \,
ACOUS7iC5

PROFESSIONAL AUDIO SYSTEMS
35 Britannia Row
London N 8QH
Telephone 01 -359 0956
I

FORMULA SOUND
LIMITED

FORMULA SOUND LIMITED
3 Waterloo Road
Stockport, Cheshire

Telephone 061 -480 3781

/-\

Grahams Electrical
86 -88 Pentonville Road
London N I

Telephone

Summary

From the point of view of creating novel
effects this is a very interesting delay unit with
great versatility. However, as a link in a high
quality audio chain there are several sources
of distortions although the unit will not
significantly degrade the performance of PA
systems which are a principal application
bearing in mind the cost.
A/B testing made the presence of the delay
unit clearly audible with the sound being
unclean well below the overload level.

GRPHPS
PROFESSIONAL
01

-837 4412

MHb

A. Hire & Sales
Unit F New Crescent Works
Nicoll Road
London NWIO 9AX
Telephone 01 -961 3295
R

Hugh Ford

TABLE

2

INPUT LEVELS

Level setting

15dB

Input for overload
indication
+17dBm
Input for waveform clipping
+22dBm

0dB

-15dB

-1dBm

-19dBm

+18.5dBm

+1.5dBm

IRC
Kirkham Electronics
Mill Hall, Mill Lane,
Pulham Market, Norfolk
Telephone (037 976) 639

IP21

4XL

REW

REW Audio Visual
114 Charing Cross Road
London WC2
Telephone 01 -836 2372 7851

information contact
Harman (Audio) U.K. Ltd.
For further

St. John's Road

Tylers Green
High Wycombe
Bucks HP10 8HR

Telephone

0494 -815221
88
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JBL
GET IT ALL

A JBL MONITOR KNOWS ITS PLACE.
A studio monitor is only a tool. It is not
supposed to enhance, add to, subtract from,
or in any way modify sound.
That's your job.
What a studio monitor is supposed to do
is tell you precisely what's on tape. Because
you have to know everything that's there.
And everything that isn't. Before it's too late.
That's why JBL monitors are in thousands
The 4301: Our newest 2 -way monitor. Compact and efficient, for small broadcast control
rooms and home studios.
The 4311: The most popular monitor going. A
compact. full -range 3 -way.

of recording and broadcast studios around
the world. In fact, according to a national
survey by Billboard Magazine, JBL's are in
more recording studios than any other brand.
A JBL monitor plays what it's told. Nothing
more. Nothing less. If that sounds good to
you, contact your nearest JBL Professional
Products Studio Equipment Supplier.
And put a JBL monitor in your place.

The 4315: An ultra -shallow 4 -way, for maximum
sound in minimum space.

studio monitors come in three other
models. too. All fully compatible for accurate
cross referencing.
JBL

IJBL
GET IT ALL.

James B. Lansing Sound, Inc. / Professional Division,

8500 Balboa Boulevard, Northridge, California, U.S.A.

www.americanradiohistory.com

reviews
of attenuation noise also varied with signal
level giving a degree of modulation noise but
the measured effect did not exceed 5.5dB in
any octave band.
Distortion
As anticipated, the harmonic distortion
varied with input and output levels, the
distortion with +10dBm input and OdBm
output (10dB attenuation) being shown in
fig 2 from which it can be seen that the less
objectionable second harmonic substantially
predominated at around 0.03 %. At higher
operating levels the second harmonic increased
to 0.05 % at 20dBm input and +10dBm output
with the third harmonic under these conditions
varying from 0.007% at kHz to 0.02% at
20kHz.
Although the harmonic distortion of the
review sample was not to the manufacturer's
specification, the levels of distortion measured
are in practical terms a quite adequate performFurthermore the intermodulation
ance.
distortion was at a very low level, the SMPTE
type intermodulation distortion using a low
frequency of 70Hz and a swept high frequency
in the normal 4:1 amplitude ratio being less
than 0.04%.
Using the CCIF twin tone method produced
fig 3 with 10dB attenuation in use and OdBm
output, the performance being to a high
standard.
1

B & B 202 VCA module
MANUFACTURER'S SPECIFICATION
Bandwidth: DC to 200kHz ±0.1dB.
Total harmonic distortion: 20Hz to 20kHz at
+10dBm input and 10dB attenuation 0.004

Intermodulation distortion to SMPTE method:
at +14dBm input and 10dB attenuation 0.03 ",,.
Módulation noise: difference in output noise from
OV input to 10V peak input at 10dB attenuation 6.5dB.
Noise: -90dBV ±1dB (worst case at unity gain).
Overshoot and ringing: none.
Slew rate: greater than 10V /µs, symmetrical and

constant.

Input impedance: 20kû.
Maximum input level: +20dBV.
Gain: 0dB (unity), up to 15dB gain

is available to

special order.

Maximum attenuation: greater than 94dB,

the +15V power supply (which must be
decoupled adjacent to the module) all that is
required is a 50kû potentiometer for nulling
the DC at the output, and a precision resistor
for scaling the DC control voltage input. In
addition, decoupling capacitors may be
required to remove DC at the input and
output, and a current limiting resistor at the
output. Normal practice requires that the
control voltage range is either 5V or 10V and
these standards are achieved with control
voltage input resistors of 1.25k0 or 2.49k0
respectively, giving control voltage sensitivities
of 20dB /V or 10dB /V.

20Hz

to 20kHz.

Control voltage: can be scaled as needed.
DC shift versus attenuation: less than 5mV
(select integrated circuits available).
Power requirements: regulated ±15V at +25mA
and -33mA.
Price: 1 off £25.35, 25 off £23.80 reducing to £17.65
in 1000 quantity.
Manufacturer: B &B Audio, 7801 Melrose
Avenue, Los Angeles, Cal 90046, USA.
UK Agent: Aphex Systems UK Ltd, 35 Britannia
Row, London N1.

Frequency response and noise

The frequency response of the voltage
controlled attenuator was found to be
independent of the amount of attenuation in
use and also independent of level within the
operating range, the overall frequency response
as shown in fig 1 being extremely flat from
2Hz up to 200kHz.
Noise as measured at the output of the
voltage controlled attenuator was found to
vary with the amount of attenuation in use,
as expected, being lowest at maximum
attenuation as shown in Table 1.

THE B &B voltage controlled attenuator is
available in a number of different packages
all of which incorporate the type 1537A 14-pin
ceramic integrated circuit, the type 202 unit
being a pin compatible replacement for the
dbx 202 voltage controlled attenuator. Alternative packages are available to replace such
modules as the MCI, AP and Harrison
Marketing is through Aphex
packages.
Systems Ltd and its worldwide distributors.
While the replacement of such modules as
the above is one application for this VCA, it
will clearly be of interest for the construction
of 'home made' desks, compressors and
expanders, oscillators, tone burst generators,
waveform synthesisers etc. In these applications a minimum of components are required
external to the type 202 module. Other than
90

TABLE I
Measurement
Method
Band limited 20Hz to
22kHz rms
'A' weighted rms
CCIR weighted rms
ref 1kHz
CCIR weighted quasi peak ref 1kHz

Noise at Output
Maximum
Minimum
Attenuation Attenuation

Inputs and output
The input impedance of the audio input was
found to be constant at 200kû irrespective of
the amount of attenuation in use, the maximum
input signal handling capacity being +20.5dBm
before distortion products began to rise slowly
without any hard clipping effects.
The actual output impedance of the module
alone was less than lû with a signal handling
capacity of +21dB reference 0.775V which
coincides with the input level handling
capability as the module was found to have
0.5dB gain at minimum attenuation.
The DC component in the output signal
could be nulled to zero with the nulling control,
but varying the gain produced a shift of
+4.8mV at maximum attenuation -of no
significance for most applications.

Other matters
Testing the module with fast square waves
did not in any circumstances give any ringing
or signs of instability with the measured slew
rate being 16V/ ss and the rise time from 10
to 90% amplitude varying between 700ns and

-90dBV
-92dBV

-101.5dBV

1.5p.s.

-104dBV

-83dBV

-95dBV

-79dBV

-91dBV

Maximum attenuation in the frequency range
2Hz to 20kHz was in excess of 106dB dropping
to 102dB at 200kHz-an excellent performance.
The final matter to be investigated was the
control law in terms of the relation between
the control voltage and the amount of attenuation offered, this being shown in fig 4.
Comparison of the plotted curve with a straight
10dB /V line shows that the control law leaves
something to be desired and fig 5 which is an
expanded section in the range up to 10dB

Having regard to the fact that the module
can handle in the order of +20dBV, the above
represents an excellent dynamic range. In
addition to variations in noise with the degree
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attenuation shows errors of 3dB in comparison

attenuator did not perform to the
manufacturer's specification, this is certainly
a useful module for many audio purposes.
Overall the performance is good by general
standards of equipment performance and it
would be interesting to be in a position to
compare directly the performance of other
manufacturers' competitive products.
led

with the ideal curve.
Whilst for many purposes the control law
does not matter in itself the question arises of
how accurately units match each other and
units from other manufacturers.

Summary
Whilst in some respects the voltage control-

0
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START

Vie

first name in
cartridge machines
ITC-the

ITC's engineers are acutely aware that broadcasters need cartridge
machines which are both simple to use and ruggedly made .That 's why the
baseplate of every deck is hewn from a half-inch thick slab of toughened

aluminium. All sub -assemblies are plugable(not hard wired), thus dismantling
and service is rapid and simple.
The 3D reproducer contains three independent decks, driven by a common
direct -drive thick -shaft motor. The pressure roller assembly utilises ITC's
innovative air-damped solonoid via a chain and sprocket linkage for fast,
reliable and above all, quiet operation.

orderthe 3D as a mono or stereo machine, with single or additional
secondary and tertiary cue tones. By adding the WRA Series Recording
Amplifier, the bottom deck of the 3D can also function as a complete
recorder /reproducer.
Discover for yourself why ITC have won the respect cf numerous
broadcasting studios on both sides of the Atlantic.
You can

F.W.O. Bauch Limited,
49 Theobald Street, Boreham Wood,
Herts WD6 4RZ.
Telephone: 01 -953 0091

We provide a total
product package for the
industry. Orders of up to
30,000 perfect copies per
week from your 1/4" or 1"
master present no problem.
For smaller runs we can turn
your order around in 48
hours.
Design and print of
your cassette stationery is
part of our service together
with choice of shell types and
colours.
Full Dolby facilities
are available in house. Your
inquiries are invited for the
manufacture of 8 track
cartridges.

Limited
JameslOrke
Oak House, Northleach,
-7

Gloucestershire.
Telephone: North leach (04516)

We have a lot to live up to
Dolby is

92

a

...

and we do.

registered trademark of Dolby Laboratories Inc.

r

(09IIA1rf,,

Trust James
to get it together
time after time

509

LOOP-BIN
CASSl: I I E
1)i1I'I.IMI\T(><
IE YORKS

Get binding!
Keep your copies of STUDIO
SOUND in smart black binders
(each holds 12 copies) with title in
golden block letters on the spine.
Price: £2.00 each which includes
inland and overseas postage. Send
your order with cheque or postal
order to: Modern Book Binders Ltd.
Chadwick Street, Blackburn, Lancs.
(state clearly your name and address
and the relevant magazine title).

:i
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ELECTRONICS LIMITED
The Manufacturers of
Professional Audio Equipment

This 30/4/2 Quad is an
example of the high quality
modular desks
we produce to order.

We now produce a range of non -modular consoles at a

surprisingly low cost.

THE KESS RANGE
16/6 and 24/8 Monitor desks and 24/2 and 20/4/2 front of house desks.
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Purpose built stage monitor de sk.
Features:
VU on every channel
All outputs with 9 band EQ
@
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Purpose built front of house desk.
Features:
LED overload indicators on every channel.
Routing direct to the Stereo Masters
in addition to the 4 sub -groups.
2 foldback sends on each channel (pre fade)
2 effects sends on each channel (post fade)

50, 100, 200, 400, 800, 1600
3200, 6400 & 12800 Hz.

SPECIFICATION EXAMPLES
Input attenuation, Channel mute /PFL
EQ: TREBLE
20 DB 8K Hz
MID
16 DB Sweep
BASS
+ 22 DB 100, 170, 250 Hz

ENQUIRIES:
THE GELF SALES AGENTS Power house, Ref: KESS
300/320 Acton Lane W4 5DJ

CONTACT: SIMON NATHAN
01- 995 -4712

TRADE ENQUIRIES WELCOME
93

www.americanradiohistory.com

-

Nevenco mixing consoles
sophisticated performance
from the pioneers

If we are able today to
expand our RS 80 mixing
console, it's because, from
the beginning of our Society
we didn't overdiversify and
always went on with mixing
consoles. Thanks to our
experience, and to well known engineers's who take
part in our production creation, we master all parameters making a mixing
console performant, reliable
and functional...
Our design engineers are
efficient, and thanks to
them RS 80 console offers
as much as the competitors do... for some dollars
less. RS 80 console is
available with 28 to 36
inputs. Automated version
RS 80 + RS 64. (Distributor request).

-

4111W

The Corinthian

The new Nevenco range of mixing consoles is low
on cost and high on quality. It is designed for nonprofit organisations; the Christian communicator,
broadcaster, music or programme producer; and
for universities, colleges and training studios needing to reflect the ever -growing demand for
sophisticated production.
8 mono or stereo
inputs, 2 programme and 2 auxiliary outputs, studio
version with full interface.

The Philippian Portable:

16 input, 4 bus full production console for the programme and small music
studio.

The Ephesian Console:

The Corinthian Console: 16 or 24 input, 8 bus
for stereo and simultaneous mono multi -purpose
recording and TV sound.
The sort of performance expected from a team led
by Rupert and Evelyn Neve, Geoff Watts and Alan
Foster.

AES Bruxelles Booth 126.
2

42, rue Pierre Nicole 75005 PARIS
Tél. 634.01.36
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Hills Road

Cambridge CB2 IJP
Telephone: Cambridge
(STD 0223) 62392

Classified Advertisements
Advertisements for this section must be pre -paid. The rate is 20p per word, minimum £4.00. Box Nos.
extra. Semi -display rates on application. Copy and remittance for advertisements in APRIL 1979 issue must reach these offices by55p
14th FEBRUARY 1979 addressed to:
The Advertisement Manager, Studio Sound, Link House, Dingwall Avenue, Croydon CR9 2TA.
Note: Advertisement copy must be clearly printed in block capitals or typewritten.
Replies to Box Nos. should be addressed to the Advertisement Manager, Studio Sound, Link House, Dingwall
Avenue, Croydon CR9 2TA,
and the Box No. quoted on the outside of the envelope. The district after Box No. indicates its locality. SEX DISCRIMINATION
ACT 1975:
No job advertisement which indicates or can reasonably be understood as indicating an intention to discriminate
inviting applications only from males or only from females) may be accepted, unless (1) the job is for the purpose on grounds of sex (e.g. by
of a private householder or
(2) it is in a business employing less than six persons or (3) it is otherwise excepted from the requirements
of the Sex Discrimination Act. A
statement must be made at the time the advertisement is placed saying which of the exceptions in the Act is considered
to apply.

STUDIO FACILITIES

SERVICES

*Your tapes to disc. Vinyl pressings, sleeves,
labels. In our own pressing plant. Top quality.
S.a.e. for photo leaflet. Deroy Records, Cove,
Dunbartonshire G84.
X

*Pressings of classical quality (colour also)
promptly manufactured from your Master tapes. Sleeve printing, mailing service. Studio
or mobile units for Master recording. Specify
requirements to Mike Bull, Sound News
Studios, 18 Blenheim Road, London W4 1ES.

*Fanfare Records. Tape -disc pressings, demo's,
masters, any quantity. Studio /mobile Neumann
disc cutter. S.A.E. brochure.
Broomfield
Ciose, Rydes Hill, Guildford. Tel. 0483 61684.
1

X

*Tape /Disc Master, Demos (Neumann lathe),
Pressings, Cassettes. Mobile Recording Studio.
Free brochure. Tam Studio, 13a Hamilton
Way, London, N.3. Tel. 01- 346 0033.
H

IF YOU NEED
Cassette Duplication

..

Empty Tape Spools

White Tape Boxes
8T Cartridge Bodies
Lubricated Tape
Head Cleaner Tape
Why not ring us on 01 -399 2476/7 and let us
Blank Cassettes
"'
Tape
Leader Tape
Splicing Tape

quote you for your next requirements.

MEDIATAPE LIMITED, 29a Tolworth
Park Road, Surbiton, Surrey.
0I -399 2476/7

-

I
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SIMON STABLE PROMOTIONS
West End, Launton, Oxon. Tel. 08692-2831

PRICES

Long or short runs.
Blank cassettes supplied in

bilk.

A growing reputation for reliability.

MORARD SOUND PRODUCTIONS

THORNTON HEATH, SURREY

C

Telephone

*Tape copying service. Open reel and cassette
available. The Music Laboratory, 01 -388 5392.

01

-689 7424

X
*Studio'equipment insurance. Full "All Risks"
cover. Most competitive rates and terms. Also
"Pop Group" equipment. Ring (0682) 386022/
F

384374.

*Studio Design. Complete acoustic design and
measurement services for new studios and
studio expansions. Monitor system equalisation service. Acoustic Technology Ltd., 58
The Avenue, Southampton SOI 2TA. Phone
0703 37811.
C

*Cassette duplicating, high quality, fast service.
Stereo and mono. Duplicating machines sold,
serviced. Satisfaction guaranteed. Call
6455; 24 -hour Digitrax.

4J./i....

01 -903

D

#..wi...i.....g

WOLLENSAK

II2770 mono & 2772 stereo, meticulously

S

aligned. 0

REDUCED PRICES

Si

SOUND CASSETTE SERVICES Ltd.

1

P.O. Box 2, Gerrards Cross, Bucks. SL9 7PH
Tel. 02813 84409

specialise in short run cassette
NO JOB TOO SMALL

duplication.

turnround, reliable service
LOW COST
STEREO- MONO-PULSED

Fast

01 -723 6301

we

TRANSFORMERS
37

YEARS' EXPERIENCE

have the expertise to design and ma ',facture
ANY TYPE OF AUDIO TRANSFORMER

AT THE RIGHT PRICE
Whilst we specialise in every kind of transformer
for audio control desks and mixers demands are
increasing for LOUDSPEAKER TRANSFORMERS
and 100

VOLT LINE AUDIO OUTPUT TRANS-

FORMERS FOR MOST KINDS OF AMPLIFIERS FROM 30 WATTS TO 500 WATTS OR
MORE. We can also supply multi -output transformers
for COLUMN LOUDSPEAKERS. A recent
tendency is the demand for OUTPUT TRANSFORMERS FOR ULTRA LINEAR AMPLIFIERS using KTB8 and KT66 BEAM TETRODES
and for these we have standard designs with except-

Ni

We call

your attention to our very successful

MICROPHONE

SPLITTER

TRANSFORMER

type 4079 with a high impedance 200ohm primary and
two 200 ohm secondaries. It will handle up to 2.3
volts rms at 30Hz and has a frequency response of
plus /minus ¡dB from 20Hz to 20kHz. It is contained
in MumetalCan 33mm diamx37mm high and WORK-

We will supply single transformers, or any quantity,
with short delivery times and, without obligation on
your part, will quote price and exact dispatch on
receipt of your requirements.

E. A. SOWTER LTD.

Manufacturers and Designers
P.O. Box 36 Ipswich IPI 2EG England
Tel. Ipswich (0473) 52794 and 219390

(Baker Street)

SPEECH RECORDING
CASSETTE DUPLICATING
OPEN -REEL DUPLICATING
LANGUAGES/AUDIO VI UAL

SPEECH
-PLUS RECORDINGS LTD
3R,PAGES WALK, SOUTHWARK, LONDON
01-231 0981 /2
SE1 45E3.

WITH

ING DETAILS OF THE CONSTRUCTION OF
A SPLITTER ARE AVAILABLE ON REQUEST.

TAPE COPYING SERVICES
We

SOWTER

ional performance.

CASSETTE FAST COPIERS

S

(PI Lb Bx 7p ea)

SPR

SPEED CASSETTE COPYING IN
MONO OR STEREO AT COMPETITIVE

Tel. 01 -995 1661.

SHORT RUN CASSETTE
DUPLICATING

Mono /Stereo 24hr service. Cost of cassette included.
CIO-48p each
C45 -58p each
Minimum quantity
C60-62p each
10 copies (p. & p. extra)
C90 -75p each
S.a.e.

HIGH

CASSETTE DUPLICATING
LONG OR SHORT RUNS
High Quality
Low Cost
Fast Delivery.
KELLY RECORDS LTD
39 Victoria Street, Douglas, I.O.M.

-

Telephone (STD 0624) 3872
95

'irirs

CASSETTE

iri

ir4
FAST- COPYING
'

All" iAM/ iANY iAMP

AMY

Prompt Personal Service.
I Stereoor Mono. High Quality.
of excellent virgin cassettes.i
SAlso bulk supplies

AND NOW
YOUR VERY OWN

SOUND CASSETTE SERVICES Ltd:

s

P.O. BOX

1

2,

GERRARDS CROSS, BUCKS.'
Tel. 02813 84409

QDOOOOOOOEOODOODO
COUNTY RECORDING SERVICE

U

O
O

From your tapes we cut master discs, demo discs,
using our Scully lathe fitted with the latest
ME /76 UK stereo disc-cutting system.

'STUDIO SOUND'

Dolby 'A', Dolby 'B' and DBX Noise Reduction.
Telephone Bracknell (0344) 54935.
London Road, Binfield, Bracknell, Berks,
England

LOCI IT L

DEEDED

ED
LOE

T -SHIRT

CASSETTE COPYING IN THE MIDLANDS
Specialists in short run productions. Prices from Ip
per minute, inc. cassette and library case. Label and
Inlay card printing, plus services and supplies for film,
disc and AV productions.
Write or phone for rate card to:
AUDICORD RECORDS
10 The Chapel, Shilton Road, Barwell, Leics
LE9 8HB. Tel. 0455 -47298 (24 hr. answering service)

WANTED
*Tannoy GRF corner horns, good price offered
for one pair in good condition, damaged ones
X
considered. Tel. Mike 0473 49541.

*Pair of JBL 4350's or Lockwood Majors,

3M's M79 stereo machine and 3M's M79
X
P.C. boards. Tel. 0203 -21000.

*}in 4-track Studer /Scully /Ampex recorder.
B
Tel. 01 -749 2201 with all details.
*Wanted. Revox and Teac Tape Recorders.
Best prices paid. R.E.W. Professional Audio.
X

01 -836 2372.

FOR SALE -PRIVATE
1000 full -track 15/7+ £750. Alice
CNS Mk II Noise Gate £80. Wollensak
2551AV Cassette Recorder £190. TRD 600
C
full track £90. Sunbury 87108.

JUST £2.50 or $6

*Bias BE

Tick Size Required:
I

*Audio & Design F760 -RS Stereo rack Excellent
mounting Limiter/Compressor.
C
condition. £400 o.n.o. 01 -668 3457.

STUDIO SOUND, MARCH
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Made Payable to:
enclose cheque to the value of
Link House Magazines (Croydon) Ltd.
Send coupon and payment to: Studio'Sound, Link House, Dingwall
Avenue, Croydon CR9 2TA.
Send to:
(block capitals)
NAME
ADDRESS

sale.

96

p

COLOUR: BLACK

*Retiring owner offers Scully Lathe with feed
control amplifier and few spares. Neumann
Stereo Amplifier. £3,500. Purchaser to arrange
removal. Telephone 041 -639 2061 Glasgow. C

*Complete cassette manufacturing plant for
Included are components and capacity
of the plant is 4/6,000 units per single manPrice £6,500 or nearest offer.
week shift.
Cassetton Limited, 10 Commercial Street,
C
Ystrad Mynach, Mid Glamorgan.

(inc.

L

- - - - - - - - - - - --

Link House Magazines (Croydon) Ltd, Link House, Dingwall Avenue
Registered in England, No 1341560
Croydon CR92TA.

1979
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FOR SALE -TRADE

-

DISC JOCKEYS
RADIO STATIONS
BROADCAST CARTRIDGES AT CLEAR -OUT
PRICES
UNUSED
!

*Cathedral Sound manufacture a professional
standard compressor/limiter module for under

Empty E1.00. 35 seconds E1.25. 40, 50 and 70 seconds
EI.50.

mixer
channels. Professional discounts available on
Revox, N.E.A.L., Sennheiser, also M M mixers.
S.A.E. details. Cathedral Sound, Fourways,
Morris Lane, Halsall, Lancs L39 8SX. Tel.
Halsall (0704) 840328.
X

PROFESSIONAL TAPES LTD.
329 Hunslet Road, Leeds LSIO NJ

£25, mixer modules, and complete

*New high speed cassette copiers available at
substantial discounts. Wollensak /Alpha /Recordex, etc. Also available cassette loading
machines and similar equipment. Typical
saving is £250 plus on Wollensak 2770. Contact
Geoffrey Yates, 01 -363 6125.
F

*Owners of E200, A77 and other recorders.
Interested in a remotely mountable electronic
tape timer? Features: minutes and seconds at
two speeds; pre- settable display time and comparator switch; freeze display. Also includes
crystal stopwatch. Case size 6in x 5in x 2in.
For around £100-£160 depending on facilities
and quantity. Enquiries: John Rees, Videx
Video, 21 Princes Street, London, W.I. 01 -491
2694.

C

*8 -track studio with AH

12 x 8 x 16, Brenell in
1

tape recorder, echo chamber Bruson, Graphic
EQ, some mies and headphones, £2,850. Prokit
Mixer, brand new, £85. Studio Tecnick Mixer
Desk 10 x 8 x 8 with limiter /compressor, very
good offer, £950. Call Paris (1) 346 -87-97
evenings and weekend.
C

*Nagra 111 Pilot with crystal plus accessories
£1,000. Siren Sound, 01 -437 3114.
C

BROADCAST
CARTRIDGES

Custom winding. Lubricated tape.
Also full range of tape cartridge storage systems.

JOHN A. STEVEN
Professional Recording Equipment
Brentwood (0277) 215485

*3M's M79 16 +24 H /blocks, 4 x JBL 4311
WX's and an Otari MX 7300 series 8T recorder.
X

SPECIAL OFFER ON STUDIO

TAPES!!!

We have in stock a limited quantity of MAXELL
UD50-10R Professional Mastering Tape on NAB
Metal Reels at

'GIVE AWAY PRICES'

SITUATIONS WANTED
*Experienced Composer / Producer / Music
Director; Engineer seeks to expand creative
assignments from European clients.
Solid
credits in film scoring, prime time TV, Audio
logos, commercials, recordings. Synthesizer
expert. Top studio work. Alex Cima, Music
Lab Studios, 1836 Hyperion Avenue, Hollywood, California 90027 (213) 666 -9000.
C

*Audio Developments Micro Mixer 8-channel
and AKG --Sennheiser Microphones for hire.
Cheviot Sound, 6 Bradville Gardens, Long
Ashton, Bristol. Tel. 027 -580 3273.
C

For Further

INFORMATION

for

STUDIO
SITUATIONS VACANT
*Sound Out, a dynamic company manufacturing professional band, PA and discotheque
equipment, require a test engineer with at least
three years experience in a production environment. The position involves production test
of amplifiers and mixers, writing test specifications, designing ATE jigs and some post
development work on established designs.
Informal working conditions, usual benefits,
profit sharing scheme. Up to £4,800 p.a. Ring
Todd Wells, 01 -399 3392
C

SOUND
contact
MIKE STORMER
on

01

-686 2599

SOUND
RECORDIST

Large selection available ex stock.
Competitive prices. Standard lengths.

Offers -tel. 0203 -21000.

I

Tel. Leeds (0532) 706066

FOR HIRE

Required by the Overseas Press and Radio Division of
the CENTRAL OFFICE OF INFORMATION to join a
busy group of sound engineers servicing programme
and news output. The Division produces programmes,
and news items for transmission by Radio Stations
overseas and in the United Kingdom. The successful
candidate will be required to edit tapes and to operate
circuit transmission equipment to Overseas Radio
Stations. Applicants should have experience in operating all types of Studio and location recording equipment. The ability to work quickly and accurately
under pressure is essential. Some late night and weekend working is involved.
Salary is on a scale which rises to £5,044. Please
send a postcard for an application form to Central

Office of Information, Atlantic House, Room 53, Floor
I, Holborn Viaduct, London ECIN 2PD, quoting reference number COI /OPR /27 /VY.

I" wide

x 2500ft at E20.00 -I- V.A.T.
x 2500ft at E12.00 -¡- V.A.T.
Contact: Bob English during office hours on

}" wide

01 -399

0966

Closing date for completed forms is 5 March 1979.
97

www.americanradiohistory.com

CLASSIFIED ADVERTISEMENTS ORDER FORM
Please use this coupon for your private sales and wants. Rates 20p per word. Minimum f4.00. Box Nos. 55p extra.
To: Studio Sound, Classified Advertisements Dept., Link House, Dingwall Avenue, Croydon CR9 2TA. Please
insertion/s under the heading
publish the advertisement indicated below for

Cheque/P.O. enclosed

Nome

Is a

Address

f

Box No. required Yes/No.

If no, please include

remittance to cover name and address and/or Tel. No.
Please

write

in block capitals.

INDEX TO DISPLAY ADVERTISERS
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in sound recording, broadcasting and
available without charge to qualified readers: these are directors, managers, executives and key personnel actively engaged
applications considered inappropriate and restrict the number of free copies sent to
cinematograph industries in any part of the world. The Publisher reserves the right to refuse
Department, Link House,
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All
enquiries
of
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buy
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SOME COMPANIES GIVE YOU A PRICE THAT SOUNDS GOOD.
HARRISON GIVES YOU A CONSOLE THAT SOUNDS GOOD!
And "good sound" is what our business is all about. That's why we build consoles with you, the
engineer and studio owner, in mind. We use the highest quality components and circuit designs in
our consoles. These give you maximum reliability and the cleanest and quietest possible sound.
The almost unlimited flexibility of a Harrison console gives the recording and balance engineers the
opportunity to be truly creative. Quality, reliability and flexibility. Others talk about these features...
Harrison delivers them in every console. Harrison consoles, a sound investment.
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HARRISON Model 4832, 48 input
channels, 32 output channels, with
Harrison AUTOSET automation

programmer.

Now, Harrison also gives you a
choice. Console Models 4832,
4432, 4032 and 3232 are available with your choice of microphone preamplifiers: with or
without input transformers.

For further information regarding the complete ine of Harrison consoles and automation systems,
please contact the Harrison professional audio dealer in your area:
AUSTRALIA: SONTRON INSTRUMENTS, MELBOURNE
AUSTRIA: STUDER -REVOX, WIEN
BELGIUM: SAIT ELECTRONICS, BRUXELLES BRAZIL: LAREX ELECTRONICA, RIO DE JANEIRO
CANADA: J -MAR ELECTRONICS, TORONTO
DENMARK: QUALI -FI, KLAMPENBORG EASTERN EUROPE: STUDER INTERNATIONAL,
REGENSDORF, SWITZERLAND
FRANZ, KIPPENHEIM

FINLAND: INTO, HELSINKI
FRANCE: STUDER FRANCE, PARIS
GERMANY: EMT
ITALY: AUDIO PRODUCTS INTERNATIONAL, MILANO JAPAN: SHINDENSHI MANUFACTURING, TOKYO

FAR EAST: STUDER- REVOX, HONG KONG

GREECE: ELECTRONICA, ATHENS

MEXICO: ACCURATE SOUND, REDWOOD CITY. CALIFORNIA NETHERLANDS: HEIJNEN, GENNEP NORWAY: AUDIOTRON, OSLO SPAIN: NEOTECNICA, MADRID
SWEDEN: ELFA RADIO & TELEVISION, SOLNA SWITZERLAND: STUDER INTERNATIONAL, REGENSDORF UNITED KINGDOM: SCENIC SOUNDS EQUIPMENT. LONDON

EXPORT AGENT:
Audio Systems International
128 North Highland Avenue
Los Angeles, California 90036
Tel: (213) 933 -2210 Telex: 686101

FACTORY:
Harrison International Corp.
Post Office Box 22964

Nashville, Tennessee 37202
Tel: (615) 834 -1184 Telex: 555133

www.americanradiohistory.com

The new DN34
analogue time processor.

Think of the effect you'll have.
The new DN34 analogue time processor
exceptionally versatile signal processing
and special effects unit, designed around two
discrete, independently controllable delay
is an

sections.
Like other Klark- Teknik products, the
DN34 is the result of intensive research and
development -the best there is in state- of-theart analogue delay technology.
With a product of this stature you can
achieve all these effects cleanly and noiselessly.
Positive flanging.

Pitch detune.

Negative flanging.

Pitch shifting.

Double tracking.

True vibrato.

Resonant flanging.

Chorus.

Triple tracking.

'Cardboard tube' echo.
Doppler /Leslie effects.

Loudness
enhancement.

And, if this isn't enough, the DN34 can give
you such new effects as:Crossover flanging.
Time-related
frequency synthesis.

Complex Doppler
effects.

The DN34 analogue time processor also
offers you :A dynamic range better than 9OdB.
A time sweep range of 70:1.
T.H.D. at less than 0.3%.

Numerous exclusive features including full 'on
board' mixing and phase reversal facilities..
Amazing performance and value for money.

The DN34 is unequalled in the signal
processing field today.
And we're not just saying that for effect.

HLARH TExmx
You know it's the best.
For further rotor matron about the DN34, our nee DN70 digital time
processor, and also our DN27 and DN22 graphic equalisers:
Kl ark- Tekn!k Research Limited, Summer-field,
Kidderminster DY11 7RE, England.
Telephone: Kidderminster (0562) 64027 Telex: 339821.

Worldi.vide Distributors: AUSTRALIA: Klaxon Enter prises. S. Melbourne. BELGIUM; S.E.D. Bruxelles. CANADA: Hammond Industries, Toronto.
DENMARK: Teamsound,Gr'aested, FRANCE: R.E.D. Stud °Centre, Parrs. GERMANY: Hausmann Con.:ert. Electronic. Berlin. HOLLAND: Geier Bollen,
Eindhoven. ITALY: Laboacustica Sri., Roma. JAPAN: Continental Ear East Inc.. Tokyo. NORWAY: 5w, ing. Benum, -Oslo. NEW ZEALAND: Ge.,erai Video,
Wellington. SINGAPORE: Ult'ahnear In.crna'tonal. SOUTH AFRICA: GolosseUm Acoustics, Johann esbtrg. SPAIN: Mabel Sdad Barcelona. SWEDEN:
S V1 l /ERLAJD. Di W A '
SATT Eiekr r ri:, >>t7_;ßr cfi. TAIWAN: Yang's Audio Vasual,Taipei, USA: Hammond Ind_etr,es, Syosset, N.Y.
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