studio sound

AND BROADCAST ENGINEERING

March 1980 75p

MACHINE STATUS MODE STATUS



www.americanradiohistory.com

fr— g &= the professionals’choice
1 8§ 1% B ¥ Russell Pope, concert sound engineer for
Superfrcmp, W|'rh their 36 into 8/2 MIDAS Live Sound Console on the 1979 'Breakfast
Over America’ World Tour. Critically acclaimed for their excellent sound in live concerts
all over the world, Supertramp have used MIDAS since the beginning. Why MIDAS?
Because MIDAS experience and design philosophy provide highest quality signal
processing in a compact and rugged modular frame built to withstand years of use.
Russell Pope and Supertramp are professionals. MIDAS is the professionals’ choice.
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February 1980 provides two celebrations for Srudio Sound—21 years ago the magazine was
launched as The Tape Recorder, and exactly 10 years ago it changed its name to Srudio
Sound. The magazine has changed considerably since its early days—when it concentrated
on what one could loosely call amateur recording. The first issue of The Tape Recorder
was published in February 1959 by Miles Henslow Publications, Miles also being the
magazine's editor. Typical advertisements from that period promoted the Brenell 3 Star,
Simon SP4, Reps (Tape Recorders) Ltd, the Stuzzi Mambo, REW, Lustraphone, British
Ferrograph Recorder Co, Emitape, Elizabethan, Francis of Streatham, Teletape, Metrosound
Manufacturing Co, Grundig and Vortexion. Few of these companics are still around in
their original form, although some now trade under new names (Magnetic Tapes Ltd is
run by Tom Reps for instance). Five years later in June 1964, having dropped ‘The’
from the name, to be plain Tape Recorder, the magazine was sold to the present publisher,
Link House Publications Ltd in Croydon, together with Hi-fi News which is still our sister
publication covering the other end of the market.

By far the most popular series of articles that Tupe Recorder ran was ‘A studio quality
audio mixer’ designed by David Robinson and published in 1964, tollowed by the updated
series in 1970 ‘A high quality mixer’. Looking back over the 1964 version is quite an
experience, seeing microphone amplifiers with ancient ACI07, OC44 and OC202 transistors,
while the 1970 update wtilised BC/09s —of course today it would all be op-amps. 1970
was also the year that Studio Sound was born. There was a transition period while Tape
Recorder slowly became Studio Sound, the new name first appeared, albeit in small face,
on the cover of the February 1970 issue, and running alone from July. The magazine as
it is known today developed over the following two years into a publication aimed directly
at the professional audio business (rather than amateur recording in the carly days), but
then of course there was no professional recording business back in 1959 because record
companies basically produced and recorded all their own discs, many pressing them as
well.  Studio Sound has also provided ‘spin-offs’ over the years. In the early Seventies,
Studio Sound slowly became involved with the then rapidly expanding vidco business, and
in 1975 a new magazine Video & Audio Visual Review started, taking with it the then cditor
of Studio Sound, while 1977 saw the publication of the first annual Video Yearbook. Sound
International was launched in 1978 to cater for semi-professional audio, and 1980 sces the
prospect of four new annual Yearbooks variously aimed at pro- and semi-pro audio markets.

Looking back over the last 10 years, I hope that we have achieved our original purpose
of keeping professionals fully informed in all aspects of the pro-audio business, and that
the next 10 years will be just as successful—certainly if demand (or copies remains at its
present level, we’ll know that we're on the right track.

Cover of EECO MQS 100 synchroniser
with a pair of Ampex MM1200 multi-

tracks, by Adrian Mott and Ray Hyden MARCH 1980 VOLUME 22 NUMBER 3
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Out of bounds

A power amplifier has to produce an adequate
output voltage. This voltage has to be able to change at
a sufficiently high rate to trace accurately any
possible programme waveform. It has to be able to do
all this independently of the current drawn by the
loudspeaker.

These are the three dimensional limits of a power
amplifier, usually referred to as voltage clipping level,
slew rate and output current limit.

If an amplifier is operated so that none of these
limits is exceeded, and is otherwise competently
designed, then the amplifier will not degrade the
programme. (If the programme were auditioned at the
input or the output of such an amplifier there would be
no audible change).

QUAD amplifiers are such amplifiers.

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

for the closest approach
to the original sound

QUAD is a registered trade mark.

1978
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1-7 Harewood Avenue,
Marylebone Road, London NW1. -
Tel: 01-724 2497. Telex: 21879.

MX5050-8 Halfinch £249C
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Photo Acoustics Ltd. wHere service counTs

NEW!! NEW!!
THE UHER 4000 MONITOR REEL TO BUSS-STOP, A NEW DIVISION OF
REEL PORTABLE WITH 3 HEADS A-B PHOTO ACOUSTICS LTD. FOR THE
MONITOR P.O.A. SALES AND SERVICE OF MICRO- et
COMPUTERS <
> BUSS
N )
EW!! G
ADDITIONS TO OUR RANGE OF EQUIPMENT IN 1979-80 B0 STOP
INCLUDE SUCH NAMES AS ASSMANN, AKAI, ALLEN AND HEATH, Q}\;«gv\
BRENELL, COMMODORE, DENYO, CANTON, EAGLE, HOWLAND «Q PET
Q\HAI\DR\PNA}EIS\‘EJTVA(\ZNEEL;E\FF{{E-TEKNIK, MXR, PEARLCORDER, P O B R o arvevomrri £480
‘ \{ I6k Ram new model £632
SIRLY
NEW!! o 32k Ram new model £745
INCREASED CAPACITY IN OUR WELL EQUIPPED W\O Qb 3040 dual mini-floppy £745
WORKSHOPS NOW AVAILABLE TO ALL AV << 3022 80 col dot matrix
USERS OF AUDIO VISUAL AND MICRO WO printer £604
COMPUTER EQUIPMENT. WE ARE X \{_\} CZN external cassette deck £51
APPROVED SERVICE AGENTS FOR P e SOFTWARE KIM ;Irglcro system , £93
ALL THE LEADING NAMES. WO wh WE STOCK IT i mﬁmory expansion  £I121
REMEMBER WE WILL COLLECT O & COMMODORE, PETSOFT, PETACT mother board £65
AND DELIVER TO YOUR W BUSINESS, EDUCATIONAL, GAMES Leads, toolkits, etc. P.O.A.
PREMISES IF YOU ARE Q,%V”»» ON DISC OR CASSETTE OUR NASCOM
IN OUR CATCHMENT @\% SOFTWARE TEAM WILL MAKE OR I A Micro kit and keyboard £125
AREA. O MODIFY TO YOUR REQUIREMENTS I A as above but built £140
PHOTO ACOUSTICS & SERVICE 2 Micro kit with free 16k
LTD. > OUR INHOUSE FAST SERVICE IS AVAILABLE Ram board expandable to
WHERE THE R TO ALL PET, NASCOM USERS. SERVICE CONTRACTS 32k + Nas. sys | £295
PRICE IS SS\A P\\\ ARE NOW AVAILABLE. RING FOR DETAILS. Imp plain paper printer,
RIGHT P»%V\ HIRE fully built 60 lines per min.
\(_‘%\ NS PETS FOR HIRE FROM £6 PER DAY. HIRE WILL 80 characters per line £325
?}X‘O BE REFUNDED IF YOU DECIDE TO BUY AFTER 7 DAYS. Plus all Nascom accessories

RING FOR CASH'N’CARRY AND EDUCATIONAL DISCOUNTS. ALL PRICES ARE PLUS VAT AND CARRIAGE

255a St. Albans Road (entrance in Judge Street) The Studio, Perry Lane, Sherington—mail order only
Watford, Herts. WD2 5BQ. Telephone Watford 40698 Newport Pagne!l, Bucks. MK16 9NH. Telephone (0908 610625)

CONCORD S2000
A {aew approach to Tixing

True inline multitrack console with e o
sophisticated electronic switching. i
More useful operational modes,
easily selected, thanks to PRO.M.
programmed status switching.
High qaulity electronics.

Small size,clear ergonomical
layout,

pleasure

Economical price,best
value for money
console available

World Sales:
Bill Dyer,

Eela Audio,

13, Molesworth,
Hoddesdon,
Herts.

Tel: 61-68674

Pieter Bollen Geluidstechniek,
Eindhoven,

Netherlands.

Phone 40-512777 TLX 59281

UK: RAINDIRK LIMITED, Tel. 03663 2165. GERMANY: BARTH KG, Tel. 40-2298883. BELGIUM: T.EM., Tel. 32-35691823.
FRANCE: REDITEC, Tel. 300930. SPAIN: SINGLETON PRODUCTIONS, Tel. 228-3800. ITALY: Roje TELECOMMUNICAZIONE,
Tel. 413441/2/3.

6 STUDIO SOUND, MARCH 1980
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Following the world’s most successful
four channelrecorder isn'teasy.

Unlessits thenewA3440by TEAC.

1-7 Harewood Avenue, Marylebone Road, London NW1. Tel: 01-724 2497. Telex: 218
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THE PROVINCIAL MULTI-TRACK AND STUDIO SUPPLIES GCENTRE

REVO X B77 always in stock. High- TASCAM For the Midlands and
Speed Sel-Sync. Most Walesalways twoin stock.
options best prices. Superb Package Deal.

TEAC Complete four - track grypjO MASTER  16-4,20-4,24-4; 16-8,20-8

packages on demonstra-
tion also a full range of
Cassette and Stereo reel

machines and accessories. A | EN & HEATH  16-8 Packages with 80-8
BRENELL Mini 8 on Demo. or Mini 8.

PART EXCHANGE WELCOME — We take Multitrack equipment and musical instruments,
Hi-Fi and Amplification.

EXPORT Fast Efficient Service in Europe and Scandinavia.

OUR CATALOGUE is Free and is the Best Guide around as to what is Available. Write or
Phone for your Copy.

allin stock and on demon-
stration.

Our tea is also Free and is as bad as our Serviceis good. Try both and draw your own conclusions.

BUZZ MUSIC 65 WIDEMARSH STREET, HEREFORD

(0432) 55961/52016

MOSSES & MITCHELL v

Approved suppliers to B.B.C,,
Post Office, Pye T.V.T,,

Pye Telecommunications, Audio jﬂ@kﬁ@lds

and other major users.

Mosses & Mitchell, who for

several years have supplied many d' L]

of Britain’s largest users with Au 10 !aEkS
standard audio jacks and

jackfields, can now offer
MINIATURE-type JACKS and Patcheords

JACKFIELDS.

Plugs
Special arrangements of Jackfields
differing from our standard

e e " Please write or call  MOsSES &
for details MITCHELL LTD

W N SL AN L e T R AT TR ? : e Weydon Lane, Farnham,

' . ; (i Surrey GU9 8QL
00 o0 0000 0000 00 000000 SOMOC 00 000 D0 D08 S0 CoSlH Tel. Farnham 721236 (STD 0252)
00 00 000 OO , Telex: 858820

A member of Plasmec

STUDIO SOUND, MARCH 1980
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‘We satisfied their requirements.
We can satisfy yours.

C.E.G.B. Kodak British Gas

ATV, -
University of Cambridge Rediffusion Reditune - Wiggins Teape =~ Central Office of information

Dept. of the Environment . PyeTVT .. Molinare Sound U.K. Universities
Rolls Royce : ! Ministry of Defence . Precision Tapes. Island Records
BBC TEK Calro AT Guyana Broadcasting Marconi
ITN Israeli Ministry of Detence Dick James Music - Metro Radio
Decca Radio Swansea - Sound Developments National Coal Board
EMI " Piccadiily Radio o Roundhouse /A NBC News
Royat Courts of Justic The Who Olympic Studios ~Audio international
London Weekend TV " Queen Imperial College 2 RCA
ital Radia . British Rail Institute of Royal College of Music
e : Oceanographic Science efcetc
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50,000 Tracks Of Dolby Noise Reduction

In November 1979, the number of audio tracks throughout the world equipped with Dolby
A-type noise reduction passed the 50,000 mark. No other single form of signal processing
has ever been so widely accepted by professional sound engineers.

The reason is simple. Every practical method for storing and transmitting sound
adds noise to the original signal. The Dolby system diminishes the noise by 10 dB without
audible side effects on any kind of program material. This performance is maintained with
any type and amount of noise encountered in normal professional applications. Add proven
dependability and world-wide compatibility, and that is why each year more and more
professionals continue to choose Dolby noise reduction.

The original Dolby noise reduction unit was the two-channel A301, nearly all of
which are still in use. Today there is a range of models for every application, fromthe MH series
for multi-track recording to the CP series for cinema sound reproduction. Together they
account for the more than 50,000 equipped tracks now fulfilling the Dolby system’s original
promise: effective noise reduction combined with complete signal integrity.

DOLBY LABORATORIES, 731 Sansome Street, San Francisco CA 94111, Telephone (415) 392-0300, Telex 34409 « 346 Clapham Road.
London SW9, Telephone 01-720 1111, Telex 919109. Dolby and the double-D symbo! are trademarks of Dolby Laboratories s7e:zese

00 Dolby

STUDIO SOUND, MARCH 1980
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“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”
Angus McKenzie (March 1978)

REVOX

For the full story contact F.W.O. Bauch Ltd., 455 Theobald St., Boreham Wood, Herts. WD6 4RZ
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SMSI puts it all together!

¢ WIDE RANGE, 20 Hz to 20 kHz FLAT
FREQUENCY RESPONSE.

e PRECISE CARDIOID polar pattern, uniform
with frequency and symmetrical about axis,
to provide maximum rejection and
minimum colouration of off-axis sounds.

e EXCEPTIONALLY LOW (16 dBA) NOISE
LEVEL.

¢ 120dB DYNAMIC RANGE.

e ULTRA-LOW DISTORTION (right up to the
clipping point!) over the entire audio
spectrum for a wide range of load
impedances. MAXIMUM SPL BEFORE
CLIPPING: 135 dB; 145 dB with attenuator.

o WIDE RANGE SIMPLEX POWERING
inctudes DIN 45 596 voltages of 12 and 48
Vdc.

e EXTREMELY LOW RF SUSCEPTIBILITY.

e SELECTABLE LOW FREQUENCY
RESPONSE: Flat, 6 or 18 dB/octave rotloff.

e 10.dB CAPACITIVE ATTENUATOR
accessible without disassembly and
lockable

The Shure SM81 cardioid condenser is
a new breed of microphone. Itisatruly
high-performance studio instrument
exceptionally well-suited to the critical
requirements of professional recording,
broadcast, motion picture recording,

and highest quality sound

reinforcement—and, in addition, is

highly reliable for field use.

Shure engineers sought—and found
—ingenious new solutions to common

Outstanding Ruggedness

Conventional condenser microphones have
gained the reputation of being high quality,
but often at the expense of mechanical and
environmental ruggedness. This no longer
need be the case. The SM81 transducer and
electronics housing is of heavy-wall steel
construction, and al! internal components are
rigidly supported. (Production line SM8t’s
must be capable of withstanding at least six
random drops from six feet onto a hardwood
floor without significant performance
degradation or structural damage ) Itis
reliable over a temperature range of —20°F
to 165° F at relative humidities of 0 to 95%!

Send for a complete brochure on this
remarkable new condenser microphone!

problems which, up to now, have
restricted the use of condenser
microphones. Years of operational tests
were conducted in an exceptionally
broad range of studio applications and
under a wide variety of field conditions.

As the following specifications indicate,
the new SM81 offers unprecedented
performance capability —making it a
new standard in high quality
professional condenser microphones.

SMS81 Cardioid Condenser Microphone
Q] ¢ ®
LI sSHURE

Shure Electronics Limited, Eccleston Road, Maidstone ME15 6AU— Telephone: Maidstone (0622) 59881

12 STUDIO SOUND, MARCH 1980
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PRy LT
QUITE SIMPLY, THIS IS THE MOST ADVANCED,
POWERFUL VERSATILE AND PORTABLE
AUDIO ANALYSIS SYSTEM IN THE WORLD.

1E-30A Grade 1 Precision Sound Level
Meter. 1/3 octave analysis - instantly.
Two display memories maintained, even
when switched off. 9to 149 dB SPL range.
0.1 dB resolution. Digital readout of SPL
with A and C weighting. Three resporse
speeds, thirty frequency bands, display
hold, 15, 30 and 45 dB selectable resolu-
tion, outputs for peripheral equipment,
ey scope, plotter, line amplifier, etc.
Comes as standard with a precision

laboratory microphone calibra.ed in dB
SPL and remoleable up to several hun-
dred feet, a test probe with two precision
attenuator settings f[or calibrated dB/ivV
measurements (true rins, average or
peak), nickel cadmium batteries with
charger and a hard shell, foam-lined
travel case.

IE-17A. An extremely inlelligent
microprocessor-hased system, capable
of calculating acoustic and electrical

FW.O. Bauch Limited

delays from 1 m/sec to 100 secs. Measure-
ment of reverberation, distortion,
discreet acoustic reflections, narrow
band analysis, time-gated amplitude
response of direct wave and reflected
wave phenomena, articulation losses
and other time-related phenomena.

Ivie Electronics Inc. Orem, Utah

49 Theobaid Street, Boreham Wood, Hertfordshire WD6 4RZ

Telephone 01953 0091 Telex 27502

www americanradiohistorvy com


www.americanradiohistory.com

Ears to your music.

Calrec design and manufacture microphones that provide the valuable ‘ears’
for your professional recordings.

We at Calrec have invested fifteen years in the research, development and
perfection of the condenser principle.

Calrec microphones are precision engineered to the closest
tolerances. Manufactured from only high grade brass and
stainless steel. Hand assembied by experts to provide
strength and reliability.

Calrec capsules have a light, aluminium
coated, polyester diaphragm—to produce
a smooth virtually flat frequency
response, together with an excellent
transient response.

See us at the AES Exhibition,
LondonHilton,Stand55

@ |CALREC

Calrec Audio Limited,
Hangingroyd Lane, Hebden Bridge.

Calrec
microphones.
Comprising condenser
studio/broadcast range
and the new Soundfield 4
dimensional microphone.
Offering recording sensitivity
with immunity to heat, damp and

West Yorkshire, HX7 7DD. England. ‘ mechanical shock.
Tel(0422) 842159/842119. -
Telex 51311 Answer Back Relays G Attention Calrec. We make the most of our microphones so you cantoo...

London Stockist: S.E.S. LTD.
. The Stuio Shop, Oxgate Farm,
. , London
Analyse-Equalise- S e
Eliminate

Formula Sound help you eliminate your
sound problems with the SI9GA

by combiningthe functions of an analyser
and equaliser. This easy to operate unit is
approximately half the cost of a
conventional analyser and fits into a rack
space of only 5%"

The S19GA is a half octave stereo 19band
graphic equaliser/analyser with dual
L.E.D. display. By using half octave filters
twice the control of standard octave

devices is achieved. More information from

For the Studio the S19GA enables the engineer to adjust his monitoring $

equalisation with confidence, knowing that the balance he hears is what's ﬁ?‘é&

on tape. ) 35&3%

For the Concert Hall — the SI9GA is an invaluable aid to compensate for poor 52 11

hall acoustics. : jsjgz, FORMULA
Sound reinforcement — switching the SI9GA analyser display to visually monitor SOUND LIMITED

programme lets you pinpoint and tune out acoustic feedback.

For the serious audiophile — the SI9GA offers professional analyser facilities ata 3 Waterloo Road.
realistic price for domestic use. Stockport SK1 3BD.

Full professional specification - Maximum level + 20dBV. Equivalent input noise Telephone: 061-480 3781.
—~90dBV. Total distortion less than .01%. Telex: 669249.

14 STUDIO SOUND, MARCH 1980
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THIS NEW GENERATION
CARTRIDGE MACHINE FROM ITC
ALMOST SPEAKS FOR ITSELE

There's been much talk about With 19 patents pending for cartridge machine that virtually
reel-to-reel quality from cartridge  both electronic and mechanical speaks for itself, write now for a
machines. Unfortunately, most of  innovations, it's no wonder that few words on the subject to
it turned out to be hot air. ITC's Series 99 sets new standards. FW.O.Bauch Limited.

But now it's a cold fact with For sheer quality of sound. J ,

Series 99 from ITC, the world's For greater operator convenience. g‘gfggf;‘;'t?gg‘ OERCIioIcs .'
leader in cartridge machine And for simplified maintenance. 2425 South Main Street IG
technology. If you want to hear the Bloomington, lllinois 61701, USA

~ FWO. Bauch Limited

49 Theobald Street, Boreham Wood, Hertfordshire WD 4R7
Telephone 01-953 0091 Telex 27502

www americanradiohistorvy com
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CANFORD
AUDIO

STARGATE WORKS, RYTON
TYNEand WEAR, NE4O 3EX
Tel: RY TON{089422) 4515

POWER AMPLIFICATION
BY MUSTANG

AUTOMATIC

TESTER \. i- e . : I 5 :'

Our SS.100 and $5.50 are economical amplifiers with outputs
of up to 175 and 100 Watts RMS into 4-16 ohms, typical THD
figures being 0.1%, slewing rate > 10v/us, noise > 90dB
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 i00V line output, and
virtually ex stock despatches we reckon we take some beating!
Contact us now for the full technical specifications.

Switches off automaticaliy at end of each test.

* Tests for all possible faults—if none present gives O.K
indication.

* Accepts XLR, P.O. jack or Bantam.

* Unnecessary to bring both ends of cable to tester—making

it ideal for fault finding in situ.

4

y:

Manufacturers of mixers, integrated mixer am lifiers and slave amplifiers,
) g p

studio power amplifiers, transformers, lighting control equipment and
cabinets for the home and export markets.
Contact us for full illustrated technical brochures.

MUSTANG
CONMMUNICATIONS

Nelson Street, Scarborough,
North Yorkshire YOI27SZ
England

Telephone 0723-63298

STUDIO
ACOUSTIC
TABLES

* Purpose built for radio, production or TV—
hexagonal or rectangular.

* Acoustic script lecterns also available.

* Other specialist joinery work undertaken.

NEW—low noise mic-pre-amp unit with variable
gain, housed in rugged metal box.
RING FOR LEAFLETS AND PRICES

\Were boging clever
with our f\ NEW PPIVIS

el
A\  Our first series of PPM’s having decisively won the first round, we confidently come out
g, fighting with a new range of PPM’s which are not only stable, refiable and accurate to
international standards, but with a cleverly-designed and stylish case which offers bench
or head-up display.
The Soundex PPM Systems incorporate a sophisticated meter movement with fast
ballistics and a specially designed amplifier.Featuring the much-favoured Soundex one-
pass line-up procedure, this new range has a wealth of point-scoring features such as
m pre-aligned cards
m individual certificates
m rugged PCB’s
m direct mounting cards
m high input impedence {50k Ohms Unbal, 100k Ohms bal.)
m low thermal drift
All these systems are available as amplifier cards only, cards and meter or as
complete housed and illuminated instruments.
P They are either mains powered or
require 24 V. dc.
Get further information on these new
@¥ PPM’s — they're a real "knock-out™.

PEAK
PROGRAMME

Bulgin Electronics METER

One of the Bulgin Group of Companies wﬂﬂ@d]@x L ]'@
Park Lane, Broxbourne, Herts. Tel: Hoddesdon 64455

16 STUDIO SOUND, MARCH 1980
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The Unniable Master.

The A80/RC is the reliability and thank for its
machine that sets the accessibility.
standards. The one that The A80/RC is the
most discerning master recorder. STU DER
professionals praise for its For more information , /
performance, trust for contact EW.O.BauchLimited. cusws Regeﬁsdorf Swnzerldnd '
FW.O. Bauch Limited
49 Theobald Street, Boreham Wood, Hertfordshire WD6 4R7Z
Telephone 01-953 0091 Telex 27502
STUDER REVOX AMERICA INC Nashville STUDER FRANCE S AR L Paris STUDER REVOX CANADA LTD Toronto
Telephone {615) 329-9576 Telephone 533 5858 Telephone (416) 423-2831

www americanradiohistorvy com
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Our business is helping you with yours

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.

(VIVAVIVIY)
FOOLDVLLIEIE TRy -
| e 1
SYSTEMS

As our name implies, at
TURNKEY we specialise 1n

systems.

From the simplest four
channel setup to large
eight or sixteen track

installations, we can tailor
a package to fit your exact
needs.

This can include acoustics
advice, wiring, consoles,
training and so on.

Ask for our ‘Quotation
Sheet’ or call Andrew
Stirlingnow, on 01-4409221
and discuss your require-
ments first hand.

Wy

MONITORING

QUAD is a remarkable
company that has stayed in
the forefront of monitor
amplifiers for over a
decade. Their current
series, the 303 and 405 are
available for medium and
high power use.

andTAl‘NUY share
the market for studio

monitors worldwide. We
demonstrate and supply
matched  systems  for
budget and  big-time
monitoring. The renowned
AURATONE mini-mighty
speaker cubes, are also in
stock.

" a

L I
o X

%

cromerms

SIGNAL PROCESSORS ™

The choice is immense.
We cannot sell them all so
we pick and choose the
best.

Take MXR for example.
This American based com-
pany has grown from
making effects for guitars
to studio equipment for
professionals. Their digital

f§ .
MICRO- ! ™
PHONES | |

As with speaker
systems, the choice of

microphones is very much
one of personal prefer-
ence and we stock a range
to satisfy most require-
ments. Our current
favourites are the new CSE
range by AKG. This i1s a
system (in similar lines to
the revolutionary C451
range some years ago) of
interchangeable  bodies
and capsules. As electret
technology 1s used, the
prices are corresponding-
ly low.

i TTHE L
P

100 1144
P

delay and graphics are
second tonone.

Roland of synthesiser fame,
have introduced their
‘Studio  Series’ of rack-
mount units, 1ncluding a
phaser/flanger with ex-
tensive control facilities.
We also have the budget
ACCESSIT range.

KCCESSORIES

As well as supplying
standard plugs, tapes etc.,
We have developed an
exclusive range of ‘hard to
find’ studio accessories.

Take for example our
‘Great British Spring’ - a
high quality stereo reverb

developed for the budget
concious studio.

We also have . . . mike
boxes . . . track sheets . . .
preamplifiers . . . direct
boxes . . . rolling consoles
... and much more.

Full details in  our
“TURNKEY by mail' cata-
logue.

T T < A A | ) TN

MIXERS

Our exclusive 1478 1s a
freebie with all four track

recorders. Treble, bass,
pan and level on four
channels. 'l

The RSD, 16 by 4, offers
great value for money in
budget multitrack mixers.
Packed with features and
our own mods for 8 track

key
% " Are you ready

for
] J Mulititrack ?

SOUNDCRAFT 1s well
known for its' state of the
art performance. We have
extensive experience of
the Series Two, 16 by 8.

e

SYNCON by A&H 1s a
major breakthrough in the
disign of big consoles for
16 and 24 track. We offer
fast delivery and installa-
tion.

STUDIO SOUND, MARCH 1980

TAPE RECORDERS

REVOX lead in the field
of 2 track mastering. The
new B77 includes all the

features that were hot-
rodded to the ATT.
1 Y %

o B
8 5
.}

«.siv.w
_ o WL |

TEAC's new 3440 is the
updated version of the
3440S. Now with varispeed,
logic switching, monitor-
ing and motion sensing.

Write or call for a free

copy of the' Turnkey Book ',
the ‘Turnkey by mail’
catalogueand TEAC's 'Are
you ready for Multitrack’
book.
You are welcome to come
and visit our extensive
demonstration showroom
at any time during normal
office hours.

www americanradiohistorvy com

The TASCAM 80-8 1s the
most reliable half inch, 8
track recorder available.
We also supply dBx and a
studio console optionally.

The 8 track, one inch
from SOUNDCRAFT MAC-
NETICS is a sophisticated
workhorse with unique
remote control facilities.

8 East Barnet Road,

New Barnet,

Herts EN4 8BRW

Supply & Installation

of Recording Equipment
Telephone 01-4409221
Telex: 25769

rnkey
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wrnkey mix

RacKit

PORTASTUDIO

Atlast - TEAC's long await-
ed PORTASTUDIO. No bigger
thananormalcassettemachine
this remarkable unit is a four
channel mixer and simul-sync
recorder in one. Add a micro-
phone and a pair of headphones
and you can make four track
demos immediately. Available
now.

CRAFT UPDATE

The ultimate in eight track
has become even better with
the mtroduction of Soundcrafts
Senes 400 consoles. LED mete-
nng, twin mute busses, full
parametric eqand single cable
Interface are just some of the
remarkable facilittes being
offered.

As main dealers in this coun-
try we are offering exclusive
packages and installation, call
us for details.

SHORT TAKES

Accessit signal processors can now be mounted into standard
19 inch racks using the new RacKit mounting. Three units can be
mounted together giving a huge range of dedicated equipment
such as line dnvers, voice processors etc. Drop us a line for full
detailsand a copy of the revised Accessit catalogue.

RADIO BOOM

With the expansion of com-
mercial radio in this country,
therehasbeenagreatdemand

¥ forproductionstudiosinthelast

few months, calling for sophisti-
cated 1nstallations combining
multi-tack equipment with
classic production facilities. Our
expenence of broadcast has
resulted in fast installations for
YAMCO in LONDON and SSK
Audio Visual in Glasgow.

TOP SPOT

England's latest and most
exclusive mghtspotisthe Frim-
ley Country Club. Turnkey
recently installed the PA system
which incorporates the new
Soundcraft 400 Console, HH
amplfiers and a Martin Bin
system.

MACHINE

Not just a metronome,
TEMPO-CHECK 1s the com-
plete recording aid for all
muslclans.

It Incorporates a 12 note
chromatictuning device, abeat
counter, and indicates down
beats and sub-divisions within
the bar. A battery charger and
earphone are included.

........ TURNK our newly installed computer is busy preparing
quotations and controiling our mailing lists . ....... AURATONES
now come In a portable road version, we have exclusive stocks
oW ........ PAUL Nice, previously of A&H and Midas recently
joined our sales staff........ NOW that TEAC has put four tracks
on cassette we expect eight on quarter inch soon........ THE
excellent Pearl microphones from Sweden are new in this country
they compare in quality with the most expensive brands . .....

All the products that we sell
can be bought using Access or
Barclaycard/Visa. Qrder by
phone for fast delivery.

two more
Penny&Giles
audio products

our new 1100
series linear motion
conductive plastics
faders provide the
opportunity to build in
performance at a budget price
because we’'ve designed them to have all
the smooth performance
advantages of
Penny & Giles audio
products — but limited

the options to keep
manufacturing costs down.

Examine the specification —
the 1100 fader sounds good.

Penny & Giles QCP-1
quad pot takes a single input
and produces four correctly

with only 0.5dB insertion loss.
The feel is positive. Direct

coupling to the infinite resolution

conductive plastics tracks means very
fine settings can be made. Six special
law tracks produce a truly balanced ,
sound effect and enable sensitive ol
control in the central position.

Our quad pot is impressive, but you
need to use one to know how much
betteritis.

Why not have full details of Penny & Giles
complete range of audio products.
Send for our brochure.

Penny & Giles Conductive Plastics Ltd

United Kingdom:

Newbridge Road Industrial Estate
Pontltantraith Blackwood Gwent South Wales
Telephone: Biackwood (0495) 223771
Germany:

Nibelungenstrasse 25 8900 Augsburg
Telephone: Augsburg (0821) 518 251

Telex: 53790 '

USA:

1640 5th Street Santa Monica California 90401
Telephone: (213) 393-0014

19
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ELEKTRONIK DBM VISUAL DISPLAY ‘

A comprehensive range of Bargraph visual displays which
uses high intensity L.E.D’s and the most up to date logic
control making them very accurate and versatile with a
good dynamic range. Available with vertical or horizontal
scales which can be illuminated and comes in an attrac-
tive moulded case with an elegant matt black finish.

Models available: VU-VU switchable, PPM-VU switch-
able, PPM with peak memory. 12 or 20 segments. Bar or
single segment movements.

120
100

Brief Specification

Input sensitivity 770 m.v. (adj.) Decay Time PPM 3s. (adj.) .
Input impedance 10K Supply voltage 12 Volts D.C.

Rise Time VU 35 M.S. Tolerance within one D.B.

Decay Time VU 300 M.S. (adj.) Frequency response 10 Hz-100kHz

Rise Time PPM 3 MS. Connections via a multiwave connector

Also available a range of inexpensive mono and stereo displays in a very attractive case with an acrylic facia. Ideal for level or VU monitor-
ing. Prices on application. For further information please contact U.K. marketing agents.

CLIFF ELECTRONICS LTD.

97 COULSDON ROAD, CATERHAM, SURREY
Telephone: Caterham 47713 Telex 8813346

Manufactured in U.K. by CAPITAL COMPONENTS, 28 East Street, Rochford, Essex.
For technical informaton please ring Les Hamilton (0702) 547252

Now-highest quality copying at low cost

OTARI
DP4050 C2

cassette

The first low cost copier to give you reliability
and performance to professional standards. No
other copier can match its precision engineering,
and it is the only budget copier suitable for music
programmes.

* One master, 2 slaves.

* Add on units available up to 11 slaves.

* Automatic rewind.

* Ferrite heads.

* 16:1 duplicating ratio.

* Modular slave decks with DC servo motors.

Also available: Reel to cassette version with 6 slaves.

OTARI fromITA

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

20 STUDIO SOUND, MARCH 1980
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Pinnaclehill Industria

AN ACCURATELY MATCHED 8-TRACK

STUDIO PACKAGE AT A PRICE YOU CAN'T
AFFORD TO MISS ...

ALLEN & HEATH BRENELL MINI8 STUDIO PACK~
AGE COMPRISING:

MOD Il CONSOLE 16 x 8

HEAVY DUTY POWER SUPPLY

BRENELL MINI 8 | INCH COMPATIBLE STUDIO RECORDER
DIGITAL TAPE COUNTER

ELECTRONIC VARISPEED UNIT

PRO-LIMITER

Write or telephone for details today

MEDRA
DURWA SRR
> A LN

Our business is getting you into business—

MIGKS ELEGTRONIC WORKSHOP

PROTOTYPE WIRING SERVICE
PRODUCTION WIRING
INSTALLATIONS

Phone MICK ENEVER on
Heckfield 450 or Telex 87515 WISCO. G.

Notanother boring product Ad.

We could fill awhole page with glowing praise
and flattering photos of our Ex-Press Limiter but we think veu'd
do betterto get one yourself.
Itsinstock, order yours now.we re as near as your telephone.

Audio & Design (Recording) Ltd.,
24 Oxford Road Reading, Berks. RG1 7L].
Telephone:Reading (0734) 53411,

DAL 8015

Telex:847005 alb TILLEXG.
P.S.If you like glowing praise and flattering photos turn the page.

www americanradiohistorvy com

21


www.americanradiohistory.com

153dbm,

Yy

M160(C)

18BOO0O0Hz,

These are the specifications that make
the Beyer Dynamic M26G NS ribbor microphone the bestin its field.

A specially shaped short ribbon,
0.002 mm thick, weighing only 0.000438 grammes guarantees that
the M260 NS gives absolute fidelity of reproduction.

Complete absence of non-linear dis-
tortion lends startling clarity and transparency to the whole sound
spectrum.

But for professionals, the most
attractive feature ofthe M260NS mustbe itsexcelient
antifeedback characteristics over the whole
frequency range.

330°
L

For acomplete catalogue of Beyer products send to the address below

M500(C)

M260(C)

www americanradiohistorv com

O9mv Pa ~ 60O dbm,
ohms,» 1000 ohms

Small wonder it is the world’s most
popula: microphone for voca! and instrumental recordings and
public address work. n

The M260 NS is only one of the range of
ribbon microphones made by Beyer Dynamic.

And each one is manufactured to the
same high standards, incorporating all that is best in microphone
technology.

The figures speak for themseives. And

as a professional you can't afford to settle
forless. LT fre

- e .
e T

ChC

Beyer Dynamic (GB) Ltd. 1 Clair Rd., Haywards Heath, Sussex RH16 3DP Tel: (0444) 51003
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Glowing praise and flattering
photos about the
Ex-Press Limiter from ADF

Stereo input/output attenuators
and1.51,21,51and
limit (20:1) ratios.

4’[](,\' < g,b,

’0 We

The Ex-Press Limiter is
aCompressor, Limiter and Expander
designed and manufactured at ADR to our usual
excellent technical specification.

Digital logic momentary
switches for complete function
mode control.

*

'-iil-i:
F ;Iﬁ-ii }”“ﬁ -

.r‘I-!liﬁ
«inini-

T

. L]
. BRBREE

gt

Unique dual—calibrated meter RMS or Peak sensing
with both V.U.and Gain : compressot side-chain.
Reduction scales. :

Function Controlis by digital. IO?IC switches and Led indicators show

options in use as well as remembering °

andrelease times and an auto release network for maximum in-studio
versatility.
Allthis ina 1% rack mounting makes the Ex-Press about the best
signal processor on the market.
Andit’s in'stock! Call us now,we're as near as your telephone.
2T Y

st use’settings when the power is cut.
The Ex-Press also has stereo input/output attenuators, variable attack

Audio & Design (Recording) Ltd.,
84,0xford Road, Reading, Berks. RG1 7LJ.
_ Telephone:Reading (0734)53411.

Telex: 847605 alb TILLEXG.

Audio & Design Recording Inc.,
PO Box 786, Bremerton WA98310 U.S.A. . Telephone:(206) 275 5009.
Telex:152426 ab NQTAB.
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A STATE OF THE ART GARTRIDGE MAGHI-NE

i

The Cartridge Technology Recorder/Reproducer is a British engineered machine con-
structed on the same techniques that are found in the most sophisticated reel-to-reel
recorders.

Crystal controlled DC motor with ceramic shaft.

Unique patented pinch roller system mechanically solves tape skewing problems and its
alignment is unaffected by pinch roller pressure or wear.

Large front panel timer.

Fast forward and audio muting are standard.

Phase linear record equalisation gives better square wave and transient response.
NAB/CCIR equalisation.

Built-in test oscillator.

[lluminated PPM’s (VU’s optional).

150 Hz and 8 kHz cue tones are standard.

Any combination of cue tones may be recorded and detected simultaneously.

The machine is based on an ISEP module so that it may be case or rack mounted or built
directly into a mixer sub frame.

A2 and Stereo-phased AA3’s available ex-stock.

Audiopak—for further information contact

JOHN A STEVEN

PROFESSIONAL RECORDING EQUIPMENT

4 CRESCENT DRIVE SHENFIELD ESSEX CMISBDS  Tel: BRENTWOOD (0277) 215485 Telex: 995701 INTCOM G REF 197

STUDIO SOUND, MARCH 1980
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AKG

QCOUSUICS
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nequalled reproduction o
both voice and music

® Extra protection provided
against all kinds of mechanical

shock

\g of three microphones -
offer the maximum sound
guality. These microphones are

designed especially for musicians, @ Individual sound shaping by

mainly for vocalists. s
use of three-position contour
D 310-D 3208 - D 330BT switches (D 320 B, D 330 BT)
@ Extremely robust @ Abuse proof
® Shock-mounted microphone These microphones are designed
ity — cartridge for professional use.
Stage Quallty @ Excellent suppression of They'll be your best partner on
Studio Sound handling noise stage.
| Send this coupon for information about
AKG products
0 STEREO HEADPHONES
0 MICROPHONES

AKG Acoustics Ltd. 01 MAGNETIC CARTRIDGES
191 The Vale, London W3 7QS

TF: 01-749 2042 (5 lines) Name —
TX: 289 38 (akgmic g) | street_

Town _ .

I ADV274/1/E

Postcode
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Kevyboards

NEW ROLAND SYSTEM .700

£4,000 + VAT.

WE ARE
EUROPEAN SERVICE CENTRE FOR ALL
SEQUENTIAL CIRCUITS PRODUCTS.

NEW ROLAND MICROCOMPOSER,
MC8, £2,150 + VAT.

SOLE U.K. DISTRIBUTORS AND

20 DENMARK STREET, LONDON WC2H 8NA
Telephone 01-240 0084/5 Y,

\

g
THE ACOUSTIC SCREENS from AK

@ Space saving corner interlock system
® Welded metal frames

@ Attractive ‘cigarette proof’ covering
material

® Wide differential non crushing
castors

® Custom size option

® Roof sections to match

® Economic and flexible
® Individual layout scope
® Fast delivery

® Detachable fixture
allows relocation or resale

AUDIO KINETICS (UK) LIMITED / “'K

Verulam Road, St Albans, Herts, AL3 4DH. Tel: 32191. Telex: 29995)

0 ELECTRO-VOICE RE20.

THE MICROPHONE MOST
HIGHLY PRALSED Tx e merene e 201

STUD!O SOUND, MARCH 1980

IN RECORDING ircorporating the patented systers thar

ITUOIO the true sound. It was especially developed
® for broadcasting, recording studios and

sound reinforcement applications and
therefore features an essentially flat fre-
quency response, a very wide frequency
range, an exellent transient response and
numerous further sophisticated qualities
appreciated in recording studios.

It is, therefore, not surprising that more
and more recording studios so highly
praise the various Electro-Voice micro-
phones. Why not ask for further partic-
ulars from Gulton Europe Ltd., Electro-
Voice Division, Maple Works, Old Shore-
ham Road, HOVE BN3 7EY.

Eleclroloice”

o_gulton company S.A.

Telephone: Brighton (0273) 23329
Telex: 87680 Gulton G

www americanradiohistorv com
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AEG-TELEFUNKEN

The amazing 32-track
Telefunken ‘magnetophon’ 15A.
A new dimension in studio

recording technology;

/

m

il
,.amwmiqéﬂ&- |

i

AEG-TELEFUNKEN

Tape Recorder Division,
Postfach 2154,

D-7750 Konstanz, W. Germany.
Telephone: (7531) 86-2460. :
Telex: 733233.

Hayden Laboratories Limited,
Hayden House, Churchfield Road,
Chalfont St. Peter,

Bucks SL99EW, England.

Telephone:
Gerrards Cross 88447, JHAYDEN

Telex: 849469. Exclusive UK Agent -

L - N : Gotham Audio Corporation,

n 8, 16, 24 and 32-track format. : 741 Washington Street,

fad . ! New York, NY, USA.

: . Telephone: (212) 741-7411,

: 1710 N. La Brea Avenue,
Hollywood, CA, USA.
Telephone: (213) 874-4444,
CGCO T .

AUDIO CORPORATION

L

133

E:
i
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-
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ALL AMCRON PRODUCTS
AVAILABLE FROM STOCK

FRANCHISED DIRECT
IMPORTERS

CALL CHRIS FLACK FOR DATA AND PRICES

Kirkham Electronics

MILL HALL, MILL LANE, PULHAM MARKET, DISS, NORFOLK IP21 4XL
DIVISION OF K.R.S. LIMITED
TELEPHONE (037 976) 639/594

(

’ 4
NN
SIS

-

ucjio rocjucés oﬂ mimélea/on

THE DISTRIBUTORS FOR

STUDIO TAPES

CALIBRATION TAPES AND CASSETTES
MAGNETIC FILM

ALL PROFESSIONAL ACCESSORIES
LEADER AND SPLICING TAPES

EMPTY REELS AND BOXES ETC.
CASSETTES C5/C120

For a fast, reliable service at competative
prices.

Contact

JENNY COOK

Tei: 01 - 540 0707

74uclio @roa/ucés 0£ C)&im[vlec!on

Suite 6, 2nd Floor
Broduay House, The Broadway

Wimbledon, LONDON SWI9 IRI] ‘/

28 STUDIO SOUND, MARCH 1980
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We did not invent the
tape recorder.

Nor did we invent the
mixing console or the
transistor . ..

But we did invent

the Autolocator

and we were the first

with the in-line console.

MClI not only invents—MCI perfects.

MCI (PROFESSIONAL STUDIO EQUIPMENT) LTD.
MCI House, 54-56 Stanhope St. London NW/| 3EX
Tel: 01-388 7867/8 Telex 261116

29
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BRITISH
SPRING

Spring Reverbs are notorious for the odd
sounds that they tend to produce. Many
manufacturers have tried to remedy this

with limiters, equalisers and the like. In the
design of 'The Great British Spring’ we took a
different approach. We started out with a
custom spring unit that sounds good without
any fancy electronics. The unit simply has a
variable line input and a stereo output.

The six spring paths produce a natural
sounding reverberation that is full at the low
end and sparkling on the highs. But don't take
our word for it. Fifty pence brings you our
demo cassette, or drop in and hear itlive.

Exclusively from ;

TURNKEY, 8 East Barnet Rd.
New Barnet, Herts. 01 440 9221.

REW. 114 Charing Cross Rd.
London WC2. 01836 2372.

Studio Equipment Services,
The Studio Shop, Oxgate Farm,
Coles Green Rd. London NW2.01452 1980.

STUDIO SOUND, MARCH 1980
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RUBRS

COURSE FOR NON-TECHNICAL
STUDIO STAFF

Week-end March 28, 29, 30 for Studio
Personnel. An introductory course

to basic Electronics and Physics upon
which the operation of Studio Equipment
depends.

Apply APRS SECRETARY
23 CHESTNUT AVENUE
CHORLEYWOOD, HERTS

WD3 4HA UNITED KINGDOM

P

WEEKEND COURSE APRIL 25, 26, 27

DIGITAL TEGHNIQUES

Repeat of course held November 1979

This course is designed for

senijor 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.

Prospectus from

APRS Secretary

E. L. Masek

23 Chestnut Avenue
Chorleywood, Herts, UK
wD3 4HA

e |
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The vocoder has become one of the most intriguing and powerful sound processors in a
short period of time during which Synton acquired a leading position on a very fast expan-
ding market.

Synton specially designed Syntovox Triple Two to be an easy-to-use unit for live sessions
on stage or in the studio.

One of the most impressing features of Syntovox 222 is that it can add an extra dimension
to a musical performance by means of the direct vocal control over each played note.

Syntovox 222 is the new way to avoid fiddling with knobs, kicking foot switches and pum-
ping foot pedals or stringing noisy effect boxes in quest of the creation of the personal
touch.

The price will make you nervous.£525.00

SYNTOVOX

=r==

TRIPLE TWOS THE ONE

synton’

POB. 83 « 3620 AB BREUKELEN « HOLLAND « & 03462 3499

U.K. Distributor: TRAD ELECTRONIC SALES LTD. 149B St. Albans Road, Watford Herts,
Tel: Watford 47988 Telex: 26274|

STUDIO SOUND, MARCH 1980
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§ennhejser's expe

‘produced a truly outstanding range of transmission systems.

Take a look at the impressive range of Dynamic Microphones
(used by serious professionals throughout the world). Or check our
sophisticated Electret Condensers with their clever facility for altering
sound characteristics at the change of a capsule, or the MKE 2002 for
binaural stereo recording.

To complement the Electret series Sennheiser have designed
the RF Condenser range to cover 48 volt phantom and 12 volt AB
powering, plus the MKH 110 to cope with instrumentation recording.

In the fields of film, television and radio presentation
Sennheiser have developed a new, totally integrated, high quality
Radio Microphone System (transmitter/receiver units are available on
five separate frequencies), and an exciting sound effect vocoder (VSM
201) which canlend the human voice an amazing variety of sounds.

And when it comes to high-technology transmission, the
Sennheiser ‘Infraport’ Systeni, using infra-red light to transmit
information, is now available in up to nine-channel units.

Add to all this a new version of the Universal Level Meter (the
UPM 550), a range of headphones and accessories which is second to
none and you'll see there’s quite a lot behind the Sennheiser ‘S’

If you have a particular sound problem to solve, or need further
information, please contactus, we’lldo all we can to help.

J/FSENNHEISER

The sign of good sound.

Hayden Laboratories Limited. Hayden House,
HAYDEN | churchfield Road, Chalfont St. Peter, Bucks,
Telephone: Gerrards Cross 88447, Telex: 849469.
Exclusive UK Agent

www americanradiohistorv-com
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Furman Model TX-4

Furman Sound has introduced the
Model TX-4, a new tunable cross-
over/bandpass filter unit providing
four crossover points, each of which
may be independently tuned to any
frequency in the audio spectrum
20Hz to 20kHz. The crossover
points may be used separately in
pairs as in a stereo tri-amped
system, or together as in a mono
quad- or quint-amped system. A
rear panel switch allows selection
of stereo 3-way or mono 5-way
modes. Tuning for each crossover
point is by selecting a frequency
range pushbutton, and then zeroing
in on the exact frequency with the
crossover frequency control. Front
panel labelling for the 3-way setting
is printed in white, while labelling
for the 5-way setting is in red. The
high and low-pass outputs of each
crossover point track each other as
the frequency is changed. Each
input has a separate level control
and in addition level controls are
provided for each output facilita-
ting overall system balancing. The
TX-4 features a red LED pilot

light and a separate regulated
power supply for each channel.
Unbalanced inputs are standard;

however, balanced inputs with
Cannon - style connectors are
optionally available. The TX-4's

design uses active filter circuitry
providing two-pole Butterworth
response with 12dB per octave
rolloffs. In addition to the usual
sound reinforcement application it
is also suitable for studio applica-
tion as a tunable filter set, since it
offers either four independent high
or low-pass filters or two bandpass
filters whose exact cutoff frequen-
cies and output levels may be
adjusted to any requirements. A
smaller version of the TX-4, the
TX-3 for stereo bi-amp or mono
tri-amp operation, is also available.
Prices are Model TX-4 $415 and
Model TX-3 $245.

Furman Sound, 616 Canal Street,
San Rafael, Cal 94901, USA.
Phone: (415) 456-6766.

UK Atlantex Music Ltd, 34 Ban-
croft, Hitchin, Herts SG5 1LA.
Phone: 0462 31511.

Mobile Recording Survey
In our August 1979 issue of Studio
Sound the heading of the Record
Plant Mobile entry was incorrectly
given as ‘Black Pete’. This is a
term of endearment assigned to the
mobile by its crew; however, its
official title is ‘Record Plant, New
York, Remote Recording Truck’.
We know which title we prefer!

Music Laboratory
agencies

Music Laboratory are marketing
two new product ranges in the UK.
The first from PSE (Production
Studio Equipment) is a specialised
range of studio equipment com-
prising the following: echo-reverb
plate; spring reverb; DI boxes (six
versions passive and active); cable
tester; headphone amplifiers; equip-
ment racks; and phantom power
supplies. The second range being
marketed by Music Labs is the
QMI range of amplifiers from the
USA. At present three amplifiers
are being marketed, the most
powerful being the GC 509 capable

34

of delivering 500W per channel.
Music Laboratory, 72/74 Eversholt
Street, London NW1, UK.

Phone: 01-388 5392.

Noise control—a solution
Fastbuck Studios in Chiswick,
London, were the realisation of a
rock band’s dream enabling the
group to offer not just a commer-
cial recording service, but also to
practise and perfect their own
sound. However, the studio quickly
hit a major snag when 110dB
‘sounds’ reached far beyond the
confines of the studio to a neigh-
bour’s flat. Even though the studio
is in a substantially built old
brewery, the sound leakage
obviously had to be dealt with.
The group firstly called in manufac-
turers of proprietary wall treat-
ments but found that not only
were the estimated costs of reme-
dial treatment into five figures, but
there were no guarantees of a
complete solution.

In desperation one of the group
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turned to Yellow Pages and let his
fingers do the walking! There he
found the phone number of a
company called Sound Attenuators
Ltd, London—a company some-
what better known in the world of
industrial noise control than among
pop musicians. A visit by Sound
Attenuators’ engineers was quickly
arranged and after an initial survey
the engineers suggested an off-the-
shelf acoustic enclosure which
could be built as a room within
the studio leaving just a few inches
space between walls and ceiling.
As these enclosures are typically
employed to control plant and
machinery noise, and even the odd
jet engine, it wasn’t surprising that
SAL were confident of solving
Fastbuck’s problem. What is more
they even gave a guarantee and an
installed price of under £5,000.

The installation also boasted
another novel feature—an inertia
base, once again this is a well tried
industrial product usually found
insulating pumps and compressors
from the ground. In the Fastbuck
Studios it isolates the drummer and
prevents percussion effects being
transmitted via the floor to areas
outside the studio. The interior of
the enclosure has been partially
treated with hessian wall covering
and curtaining, striking just the
right aesthetic and acoustic balance.
An acoustic access door, double
glazing to the control room and
provision for future airconditioning
completed the installation.

A recent survey since the installa-
tion of Sound Attenuators’ equip-
ment showed that the design
specification had been met. So
satisfactorily in fact that the studio
has been able to revert to its original
plan of being open 24 hours per
day.

Sound Attenuators Ltd, Eastgates,
Colchester CO1 2TW, UK.
Phone: 0206 69111.

RED Professional
loudspeaker

RED Acoustics Ltd has introduced
the RED Professional loudspeaker,
an integrated loudspeaker/amplifier
unit. The unit is a 2-way self-
powered reproducer incorporating
four drive units and an electronic
assembly, housed in a 19in cabinet.
The unit is mains powered, with
active electronic input signal pro-
cessing and filtering circuits, and
separate output amplifiers (two for
the If units and one for the hf
units) directly driving two indepen-
dently baffled 8in If drivers and
two specially positioned lin hf
radiators. Size of the unit is 345 x
480 x 335mm (hwd) and quoted
specifications are: frequency re-
sponse 40Hz to 18kHz +3dB;
signal-to-noise ratio 100dB; and
maximum undistorted peak pro-
gramme level 120dB SPL. In
addition to its normal operating
mode the unit may be placed in a
standby mode. Price of the RED
Professional is approximately £1,500
per pair.

RED Acoustics Limited, 88-90
Grays Inn Road, London WC1,
UK.

Phone: 01-404 0810.

New Midas theatre
console

Midas Audio Systems has intro-
duced a new range of consoles
specially developed for theatre
sound mixing applications. Avail-
able in 24, 30 and 36 into 8-8
formats, the Midas TR System is
fully modular with a full range of
options allowing custom formats
to be easily catered for. The TR
System is a development from the
established Midas PR System of
live sound reinforcement consoles.
Full production of the new system
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One of our best customers

Atlantex products are designed to
satisfy the calibrated earhole syndrome

Ashly audio processing units represent the
technology of the future. The well-designed,
easy-to-use layout allows precision control
over the audible spectrum. Shown is the
SC-50 peak limiter compressor. Other 19”
Ashly units are parametric equalisers,
electronic crossovers, pre-amp/processors.

The Furman range includes mono and stereo
parametric equalisers with pre-amps, tunable
crossover/bandpass filter, and (shown here)
the neat reverb system with limiter and
equaliser. The simple layout and wide range
of control gives full scope for creative
engineering at a price which gives great value
for money.

Sescom, the world’s finest audio interfacing
units, are renowned for high quality products,
combined with ruggedness and reliability. The
wide range of models includes D I. boxes,
audio transformers, cable testers, and many
more useful studio accessories.

Atlantex Music Limited,
34 Bancroft, Hitchin,
Hertfordshire SG5 1LA.
Telephone 0462 31511
Telex 826967
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is scheduled for April 1980 and
several TR System consoles have
already been ordered. Orders
include a 36 into 8-8 for the
Adelaide Festival Centre, Adelaide,
Australia; a 40 into 8-8 for
Opryland Productions, Nashville,
Tennessee; and a 24 into 8-8 and
a 16 into 8-8 for the Kitchener
Centre, Hamilton, Ontario.
Midas Audio Systems Limited,
54-56 Stanhope Street, London
Nw1 3EX, UK.

Phone: 01-388 7060.

HF Engineering

Hugh Ford’s company, HF Engin-
eering, has recently moved from
Sunbury-on-Thames to Richmond.
New address is HF Engineering,
24a Trinity Road, Richmond,
Surrey. TW9 2LD. Phone: 01-948
5669.

Wireworks Multirack
Wireworks, manufacturer of mic
cables and professional mic multi-
cable systems, has introduced the
Multirack, a mic multicable termin-
ation unit designed to accept
individual cables from mics and
other equipment. The Multirack
is a modular component used to
terminate Wireworks multipair mic
cables and featuring Switchcraft
QG Series and AMP multipin
connectors. The unit is a standard
19in rack mount unit and it is
available in all Wireworks multi-
cable sizes: 3, 6, 9, 11, 15, 19, 27,
36 and 50 pairs. The unit is totally
enclosed and is multipin compatible
with other components of the same
pair size. Multiracks are available
with dual outputs, XLR or %in
returns and ground lift switches.
Wireworks Corporation, 380 Hill-
side Avenue, Hillside, New Jersey
07205, USA.

Phone: (201) 686-7400.

Wireworks multirack

Samuelson new products
Samuelson Sight and Sound has
introduced two new products.
First is the SFS-1A4B power supply
unit which provides an interface
between 12V (nominal) AB powered
capacitor mics and the mic inputs
of tape recorders etc. The unit
also provides bass cut filtering (6dB
per octave) and switchable adjust-
ment of insertion loss. The unit is
powered by two PP3 batteries and
has XLR connections, plus a
battery test facility. The second
new product, the 4ABN/P Mini
Mixer is designed to be used with
Nagra portable tape recorders and
two versions are available, one for
the Nagra /S and the other for the
Nagra 4.2 and Nagra 4S. The
mixer features four mic inputs
switchable AB or 200Q dynamic,
channel 4 switchable mic/line, two
position bass cut filter switch,
rotary channel faders, and unit
powering from the Nagra recorder.
Samuelson Sight and Sound Limi-
ted, 303/315 Cricklewood Broad-
way, London NW2 6PQ, UK.
Phone: 01-452 8090.

Financial

@ Further to the news item in our
January issue on Thorn’s takeover
bid for EMI, we can confirm that
an increased bid by Thorn of some
£175 million has succeeded. In
early December shareholders of
both companies passed resolutions
confirming the merger of the two
companies to form a new company,
Thorn EMI. Under the merger
EMI’s music, entertainment and
leisure interests are to be reorgan-
ised into one operation and Lord
Delfont, chief executive of EMI
Limited, is to head up the opera-
tion. Lord Delfont additionally
joins the board of the ‘new’
company together with Sir John
Read, chairman of EMI Limited,
and Bhaskar Menon, chairman and
chief executive of EMI Music.
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Samcine Mini-Mixer

Harrison expands

Harrison Systems Inc has announ-
ced the completion of a recent
plant expansion and facilities
renovation. According to president
Dave Harrison about 4,000sq ft of
new space has been added to the
module production areas, along
with extensive improvements in
existing space utilisation.  The
improvements include provision of
a new area for software develop-
ment, expanded administrative
office space, and numerous
improvements to the company’s
new-product development facilities.
The company has also quadrupled
the size of its engineering, docu-
mentation, and printed circuit
board layout areas. Over the past
year the number of employees has
doubled and Dave Harrison states
that this plus the plant expansion
will allow the company *‘to experi-
ence continuing production in-
creases on all our current product
lines, as well as some carefully
charted diversification”.

Harrison Systems Inc, PO Box
22964, Nashville, Tenn 37202,
USA.

Phone: (615) 834-1184.

Address change

@ Lemo (UK) Limited has moved
to new headquarters at 12 North
Street, Worthing, West Sussex.
Phone: 0903 34543.

ORTS Systems has moved to 1100
West Chestnut Street, Burbank,
Cal 91506, USA. Phone: (213)
843-7022.

Improved IMF
loudspeaker

IMF Electronics has introduced an
improved version of the ALS40
loudspeaker, the ALS40 Ila.
Employing the active-line principle
the new model supersedes the Mk
11, production of which has been
discontinued. Exploiting the same
basic principle as the recently
introduced ALS30, the ALS40 Ila
incorporates two ribbed bextrene
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bass drivers, plus a midrange unit
and a domed tweeter fitted with a
hf dispersion pad. Other features
include a redesigned crossover
filter network, while a perspective
control provides a nominally flat
response together with adjustment
of mid-band and treble output.
Supplied in matched mirror image
pairs, the loudspeaker is 68 x 35 x
35cm, has a frequency response of
28Hz to 20kHz, a matching
impedance of 8Q, an efficiency of
98dB (pink noise, at 40W at 1m),
and is designed to be driven by
amplifiers delivering up to 60W.
IMF  Electronics, Westbourne
Street, High Wycombe, Bucks
HP11 2PZ, UK.

Phone: 0494 35576.

L]
Audiomarketing
electronic crossover
Audiomarketing has developed a
new active electronic crossover unit
called the Time/Sync frequency
dividing network which is designed
to be fully compatible with Audio-
marketing’s Red Series studio loud-
speaker systems, as well as any
Model 604 loudspeaker. Designed
to be used in particular with the
Big Red co-axial point source loud-
speaker, Time/Sync incorporates
time delay in the low pass section
which electronically synchronises
the outputs of the bass driver and
tweeter to produce a coherent
sound source. The new unit is a
standard 19in rack mount unit,
offers a dynamic range of 95dB and
has a crossover frequency of 3kHz.
Input impedance is 25kQ balanced,
hf control is via high pass shelving
at 2kHz and 8kHz, and the unit
incorporates LED over-level indica-
tors. Price of the dual channel
Time/Sync studio monitor system
which includes two Big Red loud-
speakers and a Time/Sync elec-
tronic crossover is $1,775, while
the Time/Sync unit is priced at
$495.
Audiomarketing  Limited, 652
Glenbrook Road, Stamford, Conn
06906, USA.
Phone: (203) 359-2315. 38 p
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Our new 8108 console provides the optimum in Neve sound together with enhanced operational

versatility using advanced signal routing techniques aided by a centralised control system.
® New Neve electronics throughout. @ New Sweep frequency

4 stage equaliser + 2 filters. ® Versatile mode switching with
direct-to-mixdown facility. @ Logic display monitor panel

® Assignment switcher with micioprocessor central control.
8 Switched insertion points. ® Unique interrogation system

® Circuits in sub assemblies plug for efficient maintenance.

® 56 input 48 track or 48 input 32 track or 32 input 24 track—Sub
fitted options. ® Optional output transformers, electrically
balanced line inputs. @ VU, PPM, or Both at once. ® Audio track
VCA Sub Group or NECAM faders.

Neve Electronics International Ltd. Cambridge House, 609, 6255 Sunset Boulevard, Hollywood, California 90028
Melbourn, Royston, Herts. SG8 6AU, England. Tel: (0763) USA. Tel: (213) 465-4822. Rupert Neve GmbH D-6100
60776 (24 hr. Ansapnone facility) Telex: 81381, Cables; -y i Darmstadt, Bismarckstrasse 114, W. Germany. Tel: 6151-
Neve Camoridge. Rupert Neve Incorporated, Berkshire T % i ! 87038. Telex; 419581. Rupert Neve of Canada Limited,
Industrial Park, Bethel, Connecticut 06801, USA. Tel: (203) ] ! . 2721 Rena Road, Malton, Ontario L4T 3K1. Canada.

744 6230. Telex; 969638 Rupert Neve Incorporated, Suite Tel: (416) 6677-611. Telex; 21 06 9835 02
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STC radio relay
Lincompex System

A system to overcome fading and
interference on hf radio links to
broadcast standard has been devel-
oped by the electronics division of
Standard Telephones and Cables
(STC). Known as radio relay
lincompex (linked compressor and
expander) equipment, it provides
high quality circuits between main
radio station studios and local
broadcast transmitters or distant
studios and the main broadcasting
station. The new system is claimed
to eliminate problems associated
with rapid changes in signal level,
and reduce noise and interference
accompanying the signal. STC's
system is intended for point-to-
point transmission over a 6kHz
audio channel and comprises a
transmit or receive terminal each
having separate speech and control
paths. Benefits of lincompex radio
relay equipment are claimed to
include the use of lower power
studio/broadcast station link trans-
mitters to achieve a given signal-
to-noise ratio and an increase in
transmitter range. Also because
the transmitter does not handle
signal levels with abnormal dynamic
range, operation nearer the peak
envelope power level is possible
and this results in increased average
transmitted power.

Standard Telephones and Cables
Limited, Electronics  Division,
Newport, Gwent, UK.

Micmix XL-305 improved

MicMix has made a number of
design changes to its XL-305
Master-Room, Acoustic Chamber
Synthesiser. This unit was origin-
ally detailed in our news pages in
November 1979. The redesigned
XI-305 features 2-channel stereo
capability, plus stereo imaging of
a mono signal or full mono
operation. . Each channel features
an input level control, LED
‘chamber drive indicators (46, 0
and -6dB), and an output mix
control to blend the direct and
reverberated signals. Front panel
output level controls are provided,
while the aux input/foutput jacks
automatically defeat the rear panel
connections. An input/output
transformer version is also avail-
able, the XL-305T. Each channel
also has a 4-band peak/dip +12dB
equaliser with centre frequencies at
150Hz. 600Hz, 2kHz and 6kHz.
Specifications are: decay time 3.5s
at 1kHz: reverberant channel cross-
talk better than —45dB; harmonic
distortion typically less than 0.1 %;;
and reverb frequency range 125Hz
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to 8kHz (direct channel 20Hz to
20kHz).

MicMix Audio Products Inc, 2995
Ladybird Lane, Dallas, Texas
75220, USA.

Phone: (214) 352-3811.

UK: Scenic Sounds Equipment,
97-99 Dean Street, London WIV
5RA.

Phone: 01-734 2812.

Contracts

® Neve Electronics has won a
contract worth in excess of £300,000
from the BBC for seven new Mark
1V general purpose studio control
consoles for use in the News and
Current Affairs studios in Broad-
casting House, London. Similar
contracts for general purpose desks
have been placed with two other
British ~ manufacturers, Calrec
Audio Limited and Audix Limited.
@ Clive Green & Co Limited, UK
distributor of Enertec, has received
an order from Scottish Television
for a number of DSI6 Series 16mm
film record/reproducers.

@ Digital Recording Systems Com-
pany, a newly-formed company
specialising in digital record-
ing and editing, has purchased a
Sony PCM-1600 digital audio
processor. Based in Elkins Park,
Pennsylvania, the company’s digital
system is available as an air-
transportable package with full
engineering support. The company
is also assembling a stationary
digital mixdown and editing facility
near Philadelphia.

® London's Rockstar Recording
Studios has acquired an Allen and
Heath 28/28 Syncon console with
full 24-track monitoring.  The
studio’s previous 16-track Modular
2 console, we are reliably informed,
is now on its way to Jamaica.

Audio & Design price
increases

Audio & Design (Recording) Ltd
has announced increases in the
prices of most of its signal process-

ing equipment effective from
January 1, 1980. The average
increase is approximately 119,

although some products will remain

STUD!O SOUND, MARCH 1980

Master Room XL-305, MicMix

at their 1979 prices. Copies of the
new price list are being circulated
to all existing ADR customers or
they may be obtained on request.
Audio & Design (Recording) Ltd,
84 Oxford Road, Reading RGI1
71J, UK.

Phone: 0734 53411.

Neal-Ferrograph new
products

Neal-Ferrograph has produced two
new versions of its SP7 modular

‘custom built’ tape recorder. These:

are a delay version and a 4-channel
logging recorder. The delay version
features a redesigned head block
to provide a long tape loop between
the record and replay heads, this
loop allowing the following delay
times: 2s (15in/s), 4s (7%in/s) and
8s (32in/s). This version is based
on the basic SP7 transport and the
delay facility can be built into any
model in the SP7 range. The 4-
channel logging recorder version
complies with IBA specifications
and provides four recording chan-
nels, each with its own balanced
input and preset level control. A
single balanced output is switchable
to any one of the four channels,
with tape/source switching, and the
signal from the track selected is
also fed to a signal level VU meter.
Each channel has a preset replay
level control which is normally set
with the record preset for Line
In/Line Out at a fixed level to suit
any particular brand of tape. Each
channel also has a preset bias
control. The logging recorder
operates at 1¥in/s and takes NAB
reels of 4in tape (cine centred reels
can also be used) giving a recording
time of more than 124 hours using
Long Play tape or 17 hours with
Double Play. The logging recorder
has provision for connection of a
second SP7 logging recorder with
automatic change-over from one
recorder to the other. Price of the
SP7 logging recorder is £1.350,
while that of the SP7 delay recorder
is £900. Other new products from
Neal-Ferrograph are two new
cassette recorders, the Model 340
4-channel cassette recorder with
full metering facilities and Dolby
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noise reduction, and the Model 330
3-channel audio visual cassette
recorder with two audio channels
and a separate sync track.
Neal-Ferrograph Limited, Simon-
side Works, South Shields, Tyne
and Wear NE34 9NX, UK.
Phone: 0632 566321.

People
@ Pye Business Communications
Limited has appointed Alasdair

Gardner as its national sales
manager for PA equipment.
@ Ferdinand Boyce has been

named marketing manager of
E-V/TAPCO. Other appointments
include the promotion of Ric
Chinn and Jeff Michka to product
managers.

®Len Morphew and Graham
Hobbs have been appointed execu-
tive directors of Peavey Electronics
(UK) Limited.

@ Bill Isenberg has joined RTS
Systems as senior design engineer
for a new range of equipment.

® Neve Electronic Holdings has
announced the appointment of
Ronald Skelton as group manufac-
ing director.

@ Walt Weiskopf has joined Los
Angeles’ Scott/Sunstorm Record-
ing Studios as disc mastering/
recording engineer. Walt was
previously with Motown Records,
Artisan Sound Recorders, and
ABC Recording Studios.

@ Ed Engberg has been appointed
product manager of the audio
products group within the Ampex
Corporation’s Audio-Video
Systems Division.

@®Richard King and Ray Townsend
have been appointed directors of
World Wide Pictures Limited, the
film sound recording and audio
visual production company based
in London.

All aspects of static

A new publication has been
launched which is entirely devoted
to the important question of static
—its causes, the many problems it
creates, and the means by which
the problems may be solved.
Sponsored by Vermason Limited,
a leading UK manufacturer and
distributor of anti-static materials,
and consultant on all matters
appertaining to static, the news
sheet is called ‘Aspect’. Apart
from its direct meaning, ‘Aspect’
is a mnemonic for Anti-Static
Proposals & Electro-Conductive
Technologies. ‘Aspect’, which will
initially appear three times a year,
is distributed free of charge and
copies are available from Vermason
Limited, Staton House, Birds Lane,
Letchworth, Herts SG6 1HX. UK
Phone: 04626 72005.
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The Neutrik range of
Swiss made XLR’s and Transformers

..... Components from
The House of Eardley
extensively used in British Industry
Eardley Electronics Ltd G.€.€lectronics (London Lrc.
Telephone: 01-221 0606 Telex: 299574 Telephone: 01-727 0711 Telex: 23894

EARDLEY HOUSE, 182/184 CAMPDEN HILL ROAD, KENSINGTON, LONDON W8 7AS
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_ Sudio diary

Olympia Studios, Munich

The former wine and beer cellars of
the Diesel family’s house (yes, the
inventor of the engine) may seem
like an unlikely place for a modern
24-track recording studio yet that
is where Olympia Studios, Munich
has it’s base. Unfortunately on this
particular day my camera refused
to work particularlywell,so I'll have
to put my descriptive powers to
work the best I can!

The studios are owned by com-
poser and producer Ralph Siegel
and in some ways they operate in a
similar manner to Barbarossa, in as
much as the studio caters mainly for
in-house productions. However,
this by itself is no small operation

as it covers Siegel Music and
various other music publishing
companies, a record company,

a production company, plus the
studio. There are also three resident
house producers and between them
and the various associated pro-
ductions, account for 80-909%; of
studio time worked, the remaining
time is taken up by outside
bookings. As may be deduced,
Clympia is very much geared to the
German hit parade and easy
listening market—plus the inevi-
table disco—and as such offers less
than could be desired in the way of
experimentation or development
for the three resident engineers. The
engineers are an international
bunch: Conny Jahn (German),
Cedric Beatty (British) and Bruno
Gebhard (Swiss). The main com-
plaint of the hit parade market in
Germany is that competition tends
to stifle any development as
everybody jumps onto the same
bandwagon for fear that any change
will be meddling with success. The
result is that out of 20 records
released you will have a hard job
trying to tell which one is which!
This situation has been very frus-
trating for many engineers who feel
that in terms of new techniques and
music the outside world is passing
them by. However, there have been
signs recently that the climate may
be changing with enquiries and
bookings from groups and artists
‘on the other side of the fence’. They
are looking at studios such as
Olympia because it is more forward
technically and not just a ‘hit
parade factory’. In this way the
10-209% free studio time may start
to become more important artisti-
cally than the production line work
though the preferable state of affairs
will be to strike a happy medium
between the two types of work as in
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the long run both can benefit each
other.

The building is situated in a
fairly quiet residential area—rather
like St John's Wood in London—
and therefore does not suffer from
traffic or tram noise—or parking
problems! The main house holds
the offices of the various companies
and the studio entrance is at the
side where a wide flight of steps
gives access to the basement—or
cellar—studio premises. A hall
serving as lobby and waiting room
allows access to the two control
rooms and main studio, meaning
that excess people can be parked
comfortably with a cup of coffee or
whatever. | was met by Bruno, the
Swiss engineer from Basle, and we
steamed first of all into the control
room. This is a 90° room with the

cradkind
ey

|

studio window to the right. Con-
struction bears more than a passing
resemblance to the Eastlake style
though the two TM-3 monitors are
the only actual Eastlake instal-
lations at present. However, the
control room is scheduled to be
rebuilt by Eastlake which will
entail sinking the floor further
down to give more ceiling height
and turning the room round to give
straight-through vision into the
studio. Mixing, centres around a
3-year old Harrison 4032 desk with
Allison programmer. Olympia seem
quite happy with the Harrison and
are already showing interest in the
new models. Monitoring is as
mentioned on TM-3's with HH
500D amplifiers and White equali-
sers. Recording is via Studer
A80/24 and two A80/2-track re-
corders as well as the usual ‘where
would we be without them’ Revox
A77s. All recorders are situated
between the monitors. Outboard
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equipment also includes Audio &
Design F760 and Scamp equipment,
Urei limiters, Eventide DDL,Orban
sibilance controlier, Aphex, Dolby’s
and White }-octave analyser. [ also
noticed two Cadac compressor
modules which Bruno told me were
used mainly on the stereo foldback
sends, this is quite popular with the
studio musicians. Reverberation is
selected from either an EMT gold
foil or AKG BX20. There are also
naturally full cassette and record
playing facilities. The control room
also sports a fair selection of
electronic keyboards for ‘on-site’
work and includes models from
Oberheim. Moog and Roland, thus
giving a comprehensive range of
sounds to work with. The instru-
ments are arranged either in front
of the desk or along the left wall and

so are out of the way when not
needed. The atmosphere in the
room is very pleasant and re-
laxed and has none of that cramped
feel about it that some well-stocked
control rooms can have though to
be fair about it not all studios have
this amount of space available.
Next, the studio. though one
could really say studios. as it is here
that the former vocation of the
cellar becomes apparent! Again the
style and decor owes something to
Eastlake as well as quite a bit of

homegrown imagination to en-
hance the existing architecture of
walls and arches. The decor

definitely creates a relaxing atmos-
phere with much use of soft carpets,
light colours and coupled with
many movable spotlights. The
entrance to the room, rather like a
small lobby, could be described as a
rhythm area with a large number of
percussion instruments lying around
as well as assorted bass and guitar
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amplificrs. The arch going through
into the studio used to be double
and here a bit of ingenuity has been
used. Owing to the thickness of the
walls, one arch has been made into
a trap for bass guitar amps and
Bruno told me that it had worked
out very well. (So now you know
what you can do with your disused
doorways!) Through the archway
into the main area and on the
right is the ‘open’ drum cage, with
movable screens should you want to
cage the drummer in properly.
Again various amps were scattered
around the walls but in the main
the central floor is left clear for
vocal mics thus giving room to
move. The far wall houses two
isolation rooms, one for guitar and
one for piano. In the past these
alcoves were no doubt used for
housing the better vintages and
most musicians probably feel that
it is a pity that the tradition is not
continued! The booth for the
grand piano has been made very
dead using close miking technique
—even down to covering the lid with
a blanket. If a more ‘open’ sound is
required it’s no hassle to just roll
the piano out into the main studio.
By contrast the guitar room is
much livelier with basically, a
panelled wall construction, enabling
the amplifier to be miked up a
couple of feet away, thus giving a
more onstage sound. In a corner by
the isolation rooms are some of the
other in-house keyboards such as
Clavinet and Rhodes plus an old
Hammond M3. In fact | saw quite
a few M3's around in Munich so
they must be popular—B or €3
type sound in a spinet organ
meaning less space and weight to
take up and haul around.

The next part of the studio is
right out of Edgar Allan Poe
(author of many mysterics). Gaing
through yet another archway you
find yourself on a balcony looking
down into a well or sunken floor
with the ceiling in the shape of a
quarter sphere with curving arched
supports. Though it could bec a
useful small arena where trouble-
some clients could be thrown to the
lions, it is in fact uscd for recording
string and brass sections. There is
enough room for 30 musicians
comfortably, and a few more
without too much squeezing. The
acoustics are needless to say excel-
lent and though fairly clese miking
is used more often than not, a stereo
pair mounted on long boom stands
from the entrance balcony, will
more than suffice to get a real
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DIRECTOR

MONITOR

CLARITY

Sifam Director meters and collet
knobs are specified by

VG Electronics Ltd. of Hastings,
Sussex, for their new high-
stability 5kV power supply.

UT FRONT WITH SIFAM

The front-of-panel habitat enjoyed by Sifam Similarly with knobs, giving a positive, trouble-
meters and knobs for visual display and control free performance allied to a neat, uncluttered
purposes imposes certain obligations on us which appearance.
we have taken very seriously during our fifty years of There is one other prime factor. If you decide to
specialised development. specify these Sifam components or, better still,

What makes a meter, besides the precision standardise on them, you need to know that our
engineering and clinical assembly which ensures production capacity is good enough to guarantee
accuracy, consistency, robustness and total continuity of supply with no delivery problems. We
dependability throughout the life of the equipment? can give you that assurance. Ask any Sifam customer.
Design, principally. Putting it all together in a form You would not be buying the cheapest meters
which achieves clean simplicity. Easy to install: easy ~ and knobs but vou would certainly be getting the best
on the eye. Enhancing the quality of the varied value. Our catalogues will tell you more: send for
equipment these meters serve. them today.

SIFAMLTD 7

Woodland Road, Torquay, Devon, England, TO2 7AY h ‘
Telephone: Torquay (0803) 63822 Telex: 42864 4
Agents throughout Europe, Africa, North America and Australasia. SIFAM
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concert hall sound. Certainly for

large productions this kind of

facility is a considerable asset.
Microphones used around the

studio are mainly AKG and
Neumann including a reasonable
collection of valve Ud47s. Ap-

parently these latter can prove to be
a mixed blessing as, like many
things in life, they can have their
days and vary from excellent to
downright  disappointing, even
though nothing will have been
touched or moved from one day
to the next. They still don’t want to
sell them, however!

Olympia also have a well
equipped copy room or Studio B.
This houses Studer A80 2-track
machines as well as a Studer 089
console. Monitoring is by large
Cadac’s with built-in amplifiers.
The studio is fitted with 10 mic
lines that are linked through to
the main patch in studio A so that
the room can be used as an extra
studio when large productions
require it.

Among the well known German
names who record at Qlympia are
Peter Alexander and the group
Ghenghis Khan. The latter were
the German entry for the 1979
Eurovision song contest and are
another example of a group
manufactured from session singers
and musicians. In fact they were
getting ready to finish off scme
vocal overdubs while 1 was taking
my leave of Bruno.

This then is Olympia, a large
modern studio that is committed
mainly to in-house productions
for the home German market.
Though no one would dispute that
successful business is what keeps a
studio solvent and this usually
means the hit parade. it would be a
shame if a studio with such
possibilitics were not given a bit
more of a chance to flex its artistic
and creative muscles—to every-
body's mutual benefit. Perhaps
even the hit parade’s!

Olympia Studios. Hoechlstrasse 2,
D-8000 Munich 80, Germany.
Phone 089 984926. Telex: 05 22946.

Terry Nelson

Crystal Sound

Recording Studios,
Hollywood

Crystal Sound Recording Studios
is not just another Hollywood
Studio—in their 10 years of opera-
tion they have been responsible for
a number of firsts (apart from over
300 hit records) within the industry,
some of which have been adopted
by the industry—whether or not
the industry realises it or manufac-
turers wiil admit it. Owned jointly
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by Andrew Berliner (president and
chief engineer) and John Fischback
(vice-president and chief engineer),
both have very strong and often
revolutionary ideas about the
recording industry—glimpses of
which can be seen in this article.

Crystal began in 1969 in existing
premises with studio A and a
Crystal Custom 30/24 console in a
massive 27ft by 30ft control room
and large 50ft by 40ft studio. In
1970 disc mastering was added with
Neumann lathe and Studer 2-track
preview machine. Finally two years
ago a mix room was added using
heavily modified Studer multitrack
tape machines and a brilliant
custom Crystalab mixing console.
Throughout these 10 years the
Crystal studios have been constant-
ly taking shape, as room for

improvement or better ways of

For now, it is still state of the art
for 1979 with 30 channels and 24-
out; 4-stage equalisation on each
channel with access points for
peripheral equipment and a com-
prehensive jack bay. Outboard
equipment in regular use includes
two EMT 250 digital reverberation
synthesisers, Marshall Time Modu-
lators, two ADR Scamp systems,
Urei, Teletronics, EMT and ADR
Vocal Stresser/Compex limiters,
plus two live echo chambers., Tape
recorders are Studer 480, 16- and
24-track machines. Full Dolby-A
noise reduction system is perman-
ently installed in all studios. The
mix room is full of surprises—it
appears surprisingly small but to a
sound wave it looks like a 30ft hall
and there are no problems with
standing waves—a series of unique
louvres will catch bass waves as

Crystal

doing things were seen. Design is
all in-house, the Crystal people are
very wary of expensive “guaranteed
performance’ rooms. John Fisch-
back explains: “*“We know from
experience that no matter who goes
in and designs the studio, the
greatest acoustic designer in the
world cannot guarantee to get it
right.  There is a studio in New
York that spent tens of thousands
of dollars the first time for a
‘guaranteed performance’ studio
design, and again the second time
and they still haven't got it right.
You can't make a mock-up.
calculate everything and then build
it (tike an airplane) and have it
come out right—it never works out
that way. You must feel your way
when you are building a studio.™
The board in A was built 11l
years ago and is due to be replaced
towards the end of the year with
another Crystalab custom console.
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they follow the wall and channel
them into deadening material:
whatever gets through will be
channelled off by the next louvre
and so on. Waves hitting the back
wall will be absorbed by a thick
hand-made wool tapestry—there is
a space behind the tapestry for a
trap, in case it was needed . . . which
it never was. The room is panelled
throughout with birch, all dowel-
ling was turned from ebony blocks
so it is all real—including the sound
—and the whole room floats.
Monitoring is via custom cabinets
with JBL components and small
Visonics which are used a lot. The
tape machine is a surprise —a
heavily modified Studer A80.
Andrew Berliner describes it: “We
call it the Crystal/Studer/Dolby
system. Basically it's all Studer
electronics with Dolby Car-22 card
built right in and then we built the
interface for it. This is a playback-
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only machine with two heads: one
for 16 and one for 24-track so that
I6 or 24-track tapes can be played
back at will—the whole system,
Dolby’s and all, can be switched
between 16- and 24-track with one
flick of one switch and you're in
business. Originally, after we pur-
chased that machine Studer infor-
med us that they wouldn't sell us
any more transports but when they
saw what we had done they were
pleased to say we could have as
many as we liked. 1 was pleased
too because it set a standard which
was important for us and for the
industry.

And so to the console which is
the biggest surprise of all—the
Crystalab 40/24 mixing console.
Designed by Andrew Berliner, it is
simple to operate (some people
have complained that it looks too
simple, they being preoccupied
with knobs, buttons and packing
density), but as Andrew Berliner
pointed out, one of the most
expensive items on today's console
is the complex switching systems
which is also where you tend to
get most failures and consequently
costly down time. Peripherals can
be patched in at any point as and
when they are needed.

The equaliser on each channel
of the console is a S-band para-
metric with detents on all controls
for repeatability. The equaliser
circuitry employs differential sum-
ming techniques where a signal is
drained off the main signal flow
and processed, and then added back
through the feedback circuit of the
summing amplitier. Essentially
equalisation of a small portion of
the signal takes place and is then
mixed back into the original signal
either in-phase or out-of-phase
depending on boost or cut . . . it's
the side chain principle which has
only recently come into promin-
ence. The effect is when eq is added
to the differential summing, the
distortion goes down instead of up.
This is particularly significant when
boosting at 15kHz and above at
20dB, the distortion goes from a
nominal level of 0.09% to 0.04%,.

Andrew Berliner: ““We thought
we had made a mistake when we
first measured it. We knew the
equaliser design was sound but
were surprised to see the distortion
actually go down. A great added
bonus—Supertramp made good use
of that added bonus on Breakfast
in America because they worked on
the mix for the album for a couple
of weeks and then scrapped all the
mixes they had done having realised
what could be done with the con-

sole.” And then there is the
astounding programmable para-
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Custom built studio?
Callthe professionals.

BRENELL MINI 8

A truly professional machine within the
reach of anyone seriously considering 8
track. |.C. logic transport control, sync
facilities, silent drop in/drop out record
functions, and everything that makes this 1
inch machine probably the best value for
money on the market.

ALICE 12-48

The quality mixer for the 4 or 8 track studio.
12 inputs (16 input version ACSO
available) 4 outputs but wired for 8 track
recording and monitoring. The standard
model includes line up oscillator, talk-back
and 48V phantom powering. Long throw
conductive plastic faders available to
special order. Allin all a high quality mixer
with all the facilities needed at a very
reasonable price.

REVOX B77

The ideal mastering machine for the small
studio giving really excellent results at a
reasonable price. And for those who want
to go even better we also stock the Revox
A700.

TEAC 80-8

The Y2 inck: 8 track for the budget
conscious studio. Giving high quality at a
very reasonable price. The 80-8 has all the
facilities ncrmally associated with a
machine of this calibre. And with the
opiional DBX unit gives excellent results.

REW

TEAC

TEAC A3440

The new four channel machine replacing
the famous A3340S. Now with even more
facilities: — 1.C. logic control, built-in pitch
control, improved function select layout
with auto sync for silent drop ins/drop outs.
and a new monitor select system for easy
monitoring in any mode direct from the tape
machine.

A&H MODEL i

The high quality modutar mixer for the
quality 4, 8 or 16 track studio. Available in
virtually any configuration up to a maximum
frame size of 24/8  This mixer is available
together with the Brenell Mini 8 at'a special
package price.

JBL MONITORS

We can supply the fuil range of JBL Monitor
speakers from the small 4301 broadcast
monitor; the 4311, popular with the smaller
studio, through to the 4343 for more
critical monitoring purposes.

REW Professional Audio 114/116 Charing Cross Road
LondonWC2. Tel:01-836 2372/7851

Fullrange of : AKG - Alice - AHB - Ampex - Beyer Dynamic - Calrec - dbx - JBL - Neumann - Shure - MXR - Quad - Revox - Teac - Soundcraftsmen - JPS - Roland - Auratone - Tannoy - Wollensak
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metric  attenuator coupled to
the Crystalab proprietary auto-
mation system with Crystalab
time code system. The Crystal
console is presently equipped with
6in throw faders with a modified
A curve (6dB for the first inch
travel, 6dB for the second inch,
12dB for the third, 12dB for the
fourth, and 24dB for each of the
fifth and sixth inches, for a maxi-
mum 80dB range. By inserting one
plug in the exponential memory
card the audio taper of all 50
channels can be changed to what-
ever an engineer desires. Thus,
there is no optimum point on the
fader as with most conventional
faders.

While other automated faders
are scanned at a rate of 60
times a second the Crystalab fader
is scanned 1000 times a second,
giving typically greater resolution
of an order and a half, and this is
significant especially at the lower
end of the fader’s travel, where on
conventional automated faders
there is often great error. With the
Crystal system all 50 faders (or
more) will track exactly together
within fth of a dB over the entire
80dB range. All this and specs to
baffle—slew rates of 125dB per
second at 1kHz to 2,500dB per
second at 20kHz are inherent in
its design. Charge coupled noise
of better than -90dB relative to
input with no zipper noise, no
modulation . . . an FET switch is
the secret to it all.

Andrew Berliner: “‘A well-known
British manufacturer came to us
with an interesting offer for the
fader and attenuator system but
they wanted to put their name on
it so we couldnt agree—other
companies have approached us as
well. Incidentally the first proto-
types were developed in two weeks,
while an aerospace company we
know of with 36 engineers working
on a similar device weren’t able to
do it.” Storage is via a fixed disc
and the Crystalab proprietary
timecode system allows synchroni-
sation of the master audio tape,
console and disc memory systems
—the timecode signal itself is a
modulated 20kHz sinewave recor-
ded at 35dB below reference,
inconspicuously onto a bass drum
or bass track—it can’t be heard
and even if it could it can always
be filtered out of a bass track.
With SMPTE timecode, at least
one track on the multitrack is given
up, more often two with a guard
track—in conventional automation
data is stored on other tracks and
a lot of tracks can get lost. Andrew
Berliner: “It’s like the VCA—
there’s a better way of doing it, it
may cost more to develop but it’s
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well worth the cost”. The console
doesn’t end there. It hasa unique
submaster system described by
Andrew as ‘“‘a multiple grouping
system where each one of the six
submasters are additive in the total
dB attenuation curve”. What this
means is that each channel has six
selectable submasters not a thumb-
wheel where only one submaster
can be selected for each channel—
all six submasters can be selected
on one channel giving greater
flexibility. Drums and bass can
move together for example or a
guitar with a piano. They can also
be used as mutes and are great for
effects; the effects return can be
put on submasters and have a
number of effects coming in and
out at the same time or at different
times or they can be used to add
increments of delay.

In practice, the local fader can
be dialled-in for 10dB of attenua-
tion and selected on two or three
submasters each with 10dB of
attenuation. Thus the net is 30 to
40dB of attenuation. So the overall
attenuation is controlled by either
each one or a combination of
grouping systems. The console is
super quiet; the summing buss
noise is -90dBV below reference
(0.775V). This noise can then be
brought down further in 3dB steps.
As the mix gets progressively
louder, instead of bringing the
master fader down, the whole
summing buss can be brought
down bringing the whole noise of
the console down. With a mix at
-6dB the total noise can be
brought down to -96dB by the
time the job is done, which means
fading out into absolute nothing-
ness.

John Fischback: “On a digital
machine it is unbelievable; when a
song is over there is nothing,
absolutely nothing, no matter how
much gain is in the system”.
Crystal has been experimenting
with the Sony digital 2-track
recorder and is enthusiastic. John
Fischback: *“Contrary to the opin-
ion of some, digital is happening
right now, not in two years’ time.
The 2-track digital recorder is a
reality and those that have heard
a mix onto digital 2-track will agree
that the step has been taken right
there. The first thing we did was
set up a 2-track Studer with Agfa
tape running at 30in/s and sent the
same mix to a Sony 2-track digital.
We played back all three machines,
the original master multitrack, the
digital and the Studer, all synchro-
nised. You can’t tell the difference
between the digital and the original
multitrack and our Studer is good
and Agfa tape is fantastic. The
transient response gives it away in
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. Berliner.

an instant—a snare drum all of a
sudden doesn’t have the snap, the
clarity isn’t there.

“And our mix console can
actually use the digital noise floor
because it’s lower—digital is going
to mean big problems for some
consoles because they won’t be
able to make full use of the digital
technology: ~70dB to -80dB is the
noise floor for the average console
though many manufacturers claim
a lot more. With all 40 channels
onto the busses you're talking
about better than -90dB on the
Crystal console. It’s all how you
measure it of course—some people
make outrageous claims and there
are some people who will think our
claims are outrageous.” The
underneath of the console, it was
pointed out, was as it were ‘open
to the elements’ and for inspection,
no shielding. The system does not
suffer from RF, a remarkable feat
when one considers digital and
analogue circuitry are running side
by side throughout the console and
Crystal stands right in the path of
SOkW of radio station in Ingle-
wood. John Fischback: *Every
guitar amp in the studio can be
busy with KDAY but the console
will remain silent”.

There is no doubt that Crystal
with the installation of the new
Crystalab console in studio A is
ready for the first multitrack digital
machine (by which they don’t mean
3M)—"it’'s not a professional
machine yet and you can quote
me on that,” quoted Andrew
The new recording con-
sole for studio A, apart from having
the ingredients of the existing mix
console, will be a 48-input x 24-
output design with 32-track moni-
tor unit including an effects inser-
tion switch on each channel. The
same military spec parts will be
used exclusively. John Fischback:
“Building your own console is
expensive and time consuming and
to be honest we would have bought
a Neve or a Helios or a Cadac or
SSL. if their audio performance
was up to this one. As it is they
concentrate too much on knobs,
flexibility and cosmetics rather
than the sound, not that they sound
bad, they could sound better—the
technology is there and cost does
come into it.”” Apart from the
signal processing already men-
tioned, not much is used in the
mix room. Clients who use
Crystal’s services don’t tend to use
a lot of outboard equipment . . .”
You just don’t see the room stacked
with DDLs and so on. For exam-
ple, Peter Henderson used a few
extra tape machines for Super-
tramp’s last album but very little
outboard equipment, he had it all
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on tape—apart from which the
nature of the music didn’t lend
itself to that, by that [ mean heavy
metal. We haven't done a lot of
heavy metal—it seems the people
we cater for are more interested in
the music than effects. Not that
we don't have this capability.”

Of the outboard equipment that
is in regular use, the ADR Scanip
system is a firm favourite, due,
apart from the effects obtainable,
to its extremely low noisé and
distortion. John Fischback: *'It’s
one of the few pieces of equipment
that doesn’t add noise to the
console. The analogue S24 Time
Shape Module is a particular
favourite—when you use a regular
digital effects unit, it’s so noisy that
should you have anything simple
going on where it is quiet, anything
you process with those things
through the console just adds noise
and it's impossible to gate it out
because all of a sudden you get
this swoosh as it rushes in and out
every time the gate is triggered.”

Crystal studios then is by no
means your average ‘state of the
art’ studio—but one that is staffed
by people with very much their
own idea, who are not afraid to
experiment to achieve the best.
They probably suffer in the process,
but are unanimously agreed
amongst themselves that it's worth
every penny and minute, because
apart from being professionals,
they enjoy it. If some of the
stories about the board sound too
good to be true—hearing is
believing . . . so next time you're
in Los Angeles why not go and
ask to hear a demonstration.
Crystal Sound Recording Studios,
1014 North Vine Street, Holly-
wood, Cal 90028.

Phone: (212) 466-6452. Enbee

The Sound Box—Mobile
A new mobile recording studio.
The Sound Box, owned and
operated by Tom Newman (ex-The
Manor, and of Mike Oldfield’s
Tubular Bells engineering fame) has
recently joined the ranks of mobiles
based in the UK. On a wet and
windy autumnal afternoon 1 visited
Tom in north-west London to see
the new mobile for myself.

Prior to being shown the mobile,
I briefly discussed with Tom his
involvement with the UK’s record-
ing industry. Tom was in at the
ground floor development level of
the present UK recording scene.
He’s probably best known as the
creator with Richard Branson
(owner of Virgin Records) of that
archetype out-of-town recording
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studio, The Manor. When he and
Richard set about converting The
Manor into a studio, 4-track was
the state-of-the-art and of course
there have been many changes since
then; however, it is worth remem-
bering that Tom and Richard
progressively improved the studio
facilities and equipment as technol-
ogy progressed, never content 1o
rest on their laurels. Tom has
always believed in being at the
forefront of innovation, something
which to a large extent The Manor
epitomised, and although his ties
with  The Manor and Virgin
Records are less strong now, he
readily acknowledges that his
experiences at The Manor have
had a strong influence on his
approach to the mobile. His belief
in diversification and long experi-
ence certainly appear to have been
carried over to the mobile which
although it is only t6-track has, to
say the least, some unusual features.

Before detailing the equipment
and facilities of The Sound Box,
I'll outline the vehicle's history—
which has an unusual pedigree.
Upon my arrival at Tom’s London
headquarters 1 surveyed the vehicle
from afar and concluded, unless
my eyesight had suddenly deteriora-
ted, that it was a converted horse-
box truck unit—the type which
racehorse trainers use for transport-
ing potential Derby and Grand
National winners, etc. 1asked Tom
and the mobile’s administrator Pete
Suliivan if this was in fact the case
and received the somewhat perplex-
ing answer of “No and yes”. Tom
explained: “*The vehicle is built on
a Bedford horsebox chassis, but it

Photo: courtesy of Chis Nation

never was a horsebox. The chassis
dates from 1952, but the vehicle
was built for ATV as a mobile
videojaudio OB unit primarily
designed to be used as an OB
commentary and video/audio mix-
ing unit, which was stationed at
various racecourses to cover horse-
racing meetings.” The vehicle at
this stage in its development was
split into various partitioned areas
and had its interior and under-floor
area crammed full of bulky valve
equipment and tie-lines, much of
which was mounted in a plethora
of 19in racking. After a while the
mobile became rather outdated for
its ATV function and in need of
replacement, so the mobile was
then sold to Laurie Marsh who

stationed it at Pinewood Film
Studios. Here it apparently
remained until the solid - state

revolution and advent of inexpen-
sive colour video production facili-
ties made it redundant. The result
of all this was that when Tom
acquired the vehicle in 1976 it had
only travelled 5,000 miles and was
still in very good condition.

At this period of time Tom had
ceased work at The Manor and
was involved in his own highly
unusual rmobile studio, The Barge.
This was, and still is, a converted
canal narrow boat. When Tom
owned The Barge he had a 16-track
studio in it and operated from a
base on the Grand Union Canal
in north-west London. Although
The Barge was mainly permanently
moored, Tom recalled one occasion
when he travelled along the canal
and moored outside a church on
the canal and ran his tie-lines in to

Tom Newman at the console
of the Sound Box Mobile
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record a session. While this was
all very enjoyable, not to say
slightly mind-boggling (let’s face it,
only an unusual person would put
a recording studio in a canal boat .
Tom eventually decided to concen-
trate his attentions on the mobile
and in early 1979 he sold The
Barge to Richard Branson of
Virgin. Currently, The Barge is
permanently moored at the Regent’s
Park canal basin, and its facilities
have been expanded so that it now
has a 16-track studio and an &-track
studio, ideal for demo work.

But returning to the mobile, a
great deal of time in the early days
was devoted to stripping it out.
The internal partitions were re-
moved, and apart from the majority
of the 19in racking, which Tom
acknowledges as being a pleasant
bonus facility, the interior was
virtually gutted. Repainting and
reconstruction as a mobile sound
recording studio didn’t commence
until late 1978 due to Tom’s other
commitments, and it was only in
mid-1979 that The Sound Box
began to take shape.

As previously mentioned the
vehicle is a Bedford (horsebox) unit.
It is 7ft 7in wide and 23ft long, of
which approximately 18ft is usable
as the mobile’s control room. The
rear half of the mobile, containing
the console and ancillary equip-
ment racks, is at a higher level than
the front, which contains the muliti-
track tape machine. This is a
legacy from the vehicle’s early days
when various video equipment was
positioned beneath this high level
fioor. Although retained at present,
Tom has not ruled out the possi-
bility of lowering this fioor in the
future. However, it presents no
problems in its present form as the
console, ancillary equipment and
monitors are neatly placed for near
ideal operational usage.

Equipment which The Sound
Box boasts is most definitely out of
the ordinary. The console, for
example, is one of only three built
by Rebis Audio, better known for
its ancillary processing equipment.
The Sound Box’s Rebis console is
a 28/16 desk with 16-group busses,
two aux sends, and four Rebis
comp/limiters built in. The console
uses Penny & Giles faders, has an
external patchbay mounted in the
aforementioned 19in racking, and
utilises the mic/line module format
including two sections of para-
metric equalisation per channel.
Although presently in a 16-track
configuration, Tom informed me
that the console can be expanded
to 24-track without much alteration
and he stated that in due course
this expansion would take place.

The finish and feel of the console
was to a very high standard and |
was suitably impressed by it.

The Sound Box has two Ampex
AG440stereo machinesanda Revox
A77: these are rack mounted at the
rear of the mobile. The multitrack
machine. however, is highly
unusual. It comprises an Ampex
MMI000 transport with l6-track
and 8-track headblocks, but Tom
has added two sets of Soundcraft
Magnetics’ electronics, e the
electronics used on Soundcraft’s

SCM-381 8-track tape machine.
This customisation allows the
MMI000 to be optimised for

equalisation and speed, the normal
operating speed being [5in/s. The
multitrack will also operate at 7%
and 30in/s; however, at these speeds
the equalisation requires re-align-
ment. Incidentally, the multitrack
is fitted with dbx and Dolby-A
noise reduction. Tom is also
currently customising a second
MM 1000 1o the same configuration
as that presently installed in the
mobile.

The majority of ancillary equip-
ment consists of Rebis Audio
modules; ie six noise gates, Six
compressors, and six limiters, plus
a further 16 noise gates mounted
in a separate 19in rack. Other units
available include a Sound Work-
shop Model 262 stereo spring reverb
and an EMT Model 240 plate
reverb. There is the almost
statutory wide selection of micro-
phone types from AKG, Beyer,
Electro-Voice, Neumann and Shure.
Tom’s only comment regarding
mics was that in a fit of pique he
recently sold his valve U47s and
has been regretting it ever since.

Monitoring in The Sound Box
is via either Auratones mounted on
top of the console’s VU meter
panel, driven by a Leak T1.25 valve
amplifier, or through JBL 4311s
driven by an Amcron DC300.
These latter monitors are mounted
on side wall slide rails allowing the
JBL’s to be adjusted forward or
backward for the preferred listening
position of different engineers. A
sensible arrangement for a mobile
where space is limited. Incidentally,
monitoring over Stax headphones
may also be carried out, the head-
phones being driven by the Leak
valve amplifier.

In addition to Tom Newman,
The Sound Box can call on the
services of engineers Andy Morris
and Steve Cater, both ex-The
Manor, while bookings are handled
by Pete Sullivan and Jan Roche.

Noel Bell
The Sound Box, Talrud Ltd, 18
Clifton Villas, London W9.
Phone: 01-286 5490/5673.
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~ And now...
the new improved

Eventide Harmonizer:
Model (1949

Eventide’s new Model H949 starts where the H910 left off... with outstanding
new features like time reversal, randomised delay, flanging and repeat.
New digital circuitry and random access memories now actually transpose
input signals by one full octave up and no less than two full octaves down.

%k Two outputs, each with up to 400 ms of delay.
%k Two selectable algorithms to optimize pitch change performance.

* Micro pitch change ensures extremely precise, stable settings.
* Long delay permits simulated reverb.
%} High and low feedback equalization, coupled with the use of
delay and pitch change makes possible a range of special
effects hitherto unobtainable.
%k 15 kHz band width.

%k 96 dB dynamic range.

-k Dual colour LEDs give markedly improved front
anel readability.
Switchable 115/240 volts.

t UK Distributors

Feldon Audio Ltd.,

126 Great Portland Street, London W.1. Tel: 01-580 4314. Telex: London 28668.
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Expression through time delay.

Time delay has become increasingly important to
musicians and engineers as a way to color musical
sounds and create spatial illusions. MXR's Flanger/
Doubler and Digital Delay have proven to be effective
tools for the musically creative professionai who
requires a wide range of performance possibilities
from a precise and cost effective time delay unit.

Both the MXR Fianger/Doubler and Digital Delay offer
a flexible system of controls which provide uitimate
freedom for creative expression. They feature
frequency sweep and width controls, a mix control
(between the dry and the delayed signals), a
regerieration control for additional intensity‘and multiple
repeats on doubling and echoes, and a delay bypass
jack which enables the user to employ a footswitch to
bypass the unit entirely for instantaneous cut-offs of
time delay effects. Both units represent an expandable
system, and can be easily ganged together or
interfaced with other instruments and recording gear.

The MXR Flanger/Doubler provides a manual control
over delay time, and rear panel connections offering full
remote delay time adjustments and a VCA output
suitable for stereo ganging of two units. The MXR
Filanger/Doubler can switch easily between flanging
and doubling modes, and two LED indicators are
provided for easy visual monitoring of sweep speed
and range.

The Flanger/Doubler is capable of producing infinite
varieties of flanging. hard reverberation, vibrato, and
numerous doubling effects including subtle chorus
sounds. It offers a time delay range of .25to 5
milliseconds in the flanging mode and 17.5 to 70
milliseconds in the doubling mode.

The MXR Digital Delay offers a continuous range of
delay times from .08 to 320 milliseconds. This range of
delay times is expandable with three optional memory
cards, in 320 millisecond increments to 1280
milliseconds, with-full bandwidth (20Hz to 20kHz)
capability to 160 milliseconds. The Digital Delay
features push button controls for varying delay ranges.
A level control regulates the input signal to prevent
overloading of the unit's circuitry, and LEDs monitor the
input level and indicate whether the effect is in or out.

At fixed delay times the Digital Delay is perfectly suited
for “traditional” delay applications such as “slap echo,”
discrete echoes, and synchronization of speakers in PA
applications. By adjusting sweep frequency, mix,
regeneration, and level controls, the Digital Delay offers
additional effects which include doubling flanging, pitch
alteration (vibrato, pitch bending), frequency
modulating, and infinite (non-deteriorating) repeat hold.

The MXR Flanger/Doubler and Digital Delay are
designed for use in the studio and on stage, with line or
instrument levels. They're reliable, delivering a clean
signal consistently, with a dynamic range exceeding 80
dB. And as with all MXR Pro Group products, optional
road cases are available. For the serious artist, the
MXR Flanger/Doubler and Digital Delay are the
versatile tools which provide the key that will unlock his
creative musical imagination.

Professional
Products Group

-digital delay

REGEN. _LEVEL
pr ‘s

e OVER LoAD
ouT

R e e T ol

e g

SONSE

S e

A.u,,‘w-gu_ 0 “*“'('8:' ——

flanger, doubler

o

INVERT



www.americanradiohistory.com

Newrealms of expression
from MXR.

The Pitch Transposer is MXR's newest addition to our
professional line. it is one of our most innovative
products. and possibly the most revolutionary signal
processor in the music industry today. It is a unique,
high-quality unit which provides a cost effective and
flexible package for today's creative artists.

The Pitch Transposer extends your musical boundaries
by creating live instrumental and vocal harmonies. It
has 4 presets which allow the artist to predetermine the
intervals to be processed. Transposed intervals can be
preset anywhere from an octave below to an octave
above the original pitch. The chosen interval is
activated by means of touch controls or a rugged
footswitch. LED indicators display which of the four
presets has been selected.

A mix control is provided, enabling the unit to be used
in one input of a mixing console, or with musical
instrument amplifiers. A regeneration control provides
for the recirculation of processed signals. creating more
and more notes. depending upon the selected interval.
This results in multitudes of voices or instrumental
chords. An entire new range of sound effects and
musical textures, unattainable with any other type of
signal processor. is suddenly at your fingertips.

With many other pitch transposition devices a splicing
noise. or glitch. is present. The MXR Pitch Transposer

1\2—”5551-3

- - g

= -
o

-

renders these often offensive noises into a subtle
vibrato which blends with the music, and is. in some
cases. virtually inaudible. The result is a processed
signal which is musical and usable.

We have been able to maintain a high level of sonic
integrity in this most versatile signal processor. The
frequency response of the processed signal is beyond
10 kHz, with a dynamic range exceeding 80 dB.

A micro computer based display option allows the user
to read the created harmonic interval in terms of a pitch
ratio. or as a musical interval (in half steps). This
unigue feature allows the pitch to be expressed in a
language meaningful to both musicians and engineers.

We designed our Pitch Transposer as a practical
musical tool for those actively involved in creative
audio. It reflects our commitment to provide the highest
quality signal processors with the features and
performance that will satisfy the creative demands of
today’s musical artist. See your MXR dealer.

Atlantex Music, Ltd., 34 Bancroft Hitchin, Herts.
SG51LA, Eng., Phone 0462 31513, Tix 826967

Professional
Products Group
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sweetening

Stefan Sargent (Molinare)

Moli audio sweetening studio with custom buill console, ITC lriple stacks, Studer A80 16-track, and TLS2000 Tapelock, and Mitsubishi large screen television.

’l‘HE technique for sound mix-
ing films is internationally
standardised but unfortunately the
technique for video tape post
production is not. The term
‘dubbing’ applied to films means
only one thing, mixing together
pre-laid music, speech and sound
effects, but applied to video tape
could mean duplicating video tape,
picture, sound and all! Even the
expression ‘sound mixing’ in video
means mixing the sound live.
*Video sound post production is an
accurate description but no use at
all in everyday speech.

The Americans coined a beauti-
fully succinct and evocative term
‘audio sweetening'—**1t'll be great
with a little audio sweetening”.
While this sort of jargon goes
down well in Los Angeles, in
London it doesn’t. We at Molinare
say: “Let's book the TLS", TLS
being Tape Lock System. The
BBC have ‘Sypher’ which stands
for—I think—Synchronised Picture
Helical with Eight Track Recorder.
Personally, I'll stick with ‘audio
sweetening’.

Before any sound can be sweet-
ened either on film or video, the
picture and its original soundtrack
need to be edited and it's worth-
while describing how the film
people tackled the problems.
During film editing the original
1in sound tape is transferred on
to magnetic coated film, this film
having exactly the same physical
dimensions as the picture film. A

50

One of the principal applications for synchronisers
is audio sweetening—the post production of sound
for video. Stefan Sargent, MD of Molinare, a large
radio and television production studio complex in
London, and has spent considerable time develop-
ing television post production facilities.

crystal generated SOHz pulse on
the }in tape controls the speed of
the replay machine so that 24
frames of sound film matches
exactly and synchronises with 24
frames of picture film. The first
frame shows the clapper board in
the closed position and is synchron-
ised up with the bang of the
clapper. The picture is put into a
projector and the sound played by
a magnetic replay machine, usually
called a sound follower. Long ago.
the two were locked up mechanic-
ally so that as the film projector
turned so the sound replay mechan-
ism also turned frame for frame,
foot for foot. Nowadays, this is
done with servo motors but the
principle is the same. The secret
of synchronisation is the sprocket
holes and these little marvels keep
everything tightly in sync, back-
wards and forwards.

At the end of the picture editing
process the editor has cut film,
synchronised with sepirate mag-
netic sound. It is one track of
synchronous sound-—dialogue or
sound recorded while the camera
was shooting. All the other sounds
like music, background sound

STUDIO SOUND, MARCH 1980

effects, overlapping dialogue are
missing. The cut sync sound has
unwanted level changes, abrupt
dropouts of background atmos-
phere—even unwanted background
sound etfects such as passing air-
craft. Now the music is scored
and recorded, dialogue post synch-
ronised. special effects like punches
in a bar room are recorded and
synchronised. Each 1,000f1 reel of
picture may have 10 or 20 reels of
magnetic sound film. Each reel 1s
separate and contains just one kind
of sound to make it easier on the
sound mixer. The film and sound
editors have now completed track
laying.

Finally, there's the sound dub-
bing session. The sound mixer has
a cue sheet with footages relating
to projected film footages on the
screen. To assist him in anticipa-
ting effects or sound changes the
film is often marked by long
chinagraph lines moving across
the screen from left to right.
Major dubbing theatres can run
more than 10 replay sound follow-
ers at the same time plus, of course,
a recording machine. If the dub-
bing mixer makes a mistake or

www americanradiohistorv com

simply does not like the balance,
all the machines stop, rewind at
high speed and run forward again
in perfect synchronism. This tech-
nique of constantly shuttling back-
wards and forwards is called
‘rock 'n roll’

These relatively simple film
dubbing techniques are almost
impossible to duplicate in video
Film has sprocket holes, rcal
tangible pictures that can be
scribbled on, chopped up, stuck
together. Film has a perfect length
by length relationship with sound.
The magnetic film can also be
chopped, written on, hung on
hooks, etc. Video tape, whether
it's 2in, lin, %in or {in, has no
sprocket holes. cannot be touched
and is useless when static. When
running synchronised with a sound
tape there is always a speed differ-
ence. For example, lin C-format
tape in PAL runs at 9.44in/s while
4in sound is normally recorded at
15in/s—unlike film, there is no
perfect length by length relation-
ship.

Fortunately, the need for audio
sweetening co-incided with the
computer age. By use of digital
equipment it is now possible to
track lay and sound mix with video
which, when compared with film,
1s much more mmediate and
generally more flexible. Here is
how we operate at Moli—by the
end of 1980 we will have updated
all the equipment. but more of
that later.
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When we are shooting we nor-
mally record the sound on the
same video tape as the picture, as
well as on to a 1in stereo Nagra.
Both the video tape recorder and
the Nagra contain a quartz clock
which produces a time of day signal
(timecode) recorded on a special
audio track on both machines.
When replayed through a micro-
processor controlling the mechan-
ics of the video tape and audio
machine, this timecode becomes
the electronic version of sprocket
holes. Not as simple as a clapper
board but much more accurate
since every frame is numbered
individually. The video editor
always knows true sync whereas
the film editor loses sync reference
once the clapper is removed. This
gives us a double system for loca-
tion sound just like the film people.
Not only is our sound quality
dramatically improved by record-
ing on %in tape, but it allows us a
better flexible shooting and editing
operation.

Picture gathering is essentially a
shot by shot operation whereas
sound gathering is more continu-
ous. Consider a band marching
down the street—the sound man
needs to record the music intact
while the cameraman needs to be
here, there and everywhere, getting
various angles. A few years ago,
video consisted of multiple cameras
fed to a vision mixer and, in turn,
to a video tape recorder in a truck.
Nowadays, the trend is to work
with one camera—film style—and
record the sound separately. Back
at base, the video editor cuts the
picture and the sound. The 4in
tape at this point is either left
untouched or is laid down as a
continuous sound master for
picture editing. The video tapes
for editing are replayed from
several video tape machines and
their time code at this stage is used
by a computer editor which finds
shots, synchronises machines and
does frame accurate edits. Pictures
and sound are normally cut at the
same time. VTR sound is often
used as a guide track and replaced
by %in sound in audio sweetening.
The editor has a small sound mixer
which serves as a source select and
level control. The mixer also
provides an easy means of switch-
ing between direct and replay
sound from the record machine.
The record machine has pre-
recorded black video with contin-
uous timecode that runs from zero
to one hour. It also has four audio
tracks—tracks one and two are
used for stereo or twin-track audio.
On track three we re-record the
original ‘time of day’ timecode and
track four is our master dubbing
timecode. The advantage of using
two timecodes is that we can
always find the original shot again
and it is extremely useful if we
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decide to drop the sound recorded
on the video tape recorder and
replace it with high quality Nagra
4in tape.

When editing a documentary we
use the two audio tracks on the
record video tape machine for
putting down commentary and
edited sync sound. If we were
doing a documentary on the ‘Art
of the Potter’, we would lay down
commentary on track one say for
example: ‘The clay now enters the
kiln’. We'd then look for a shot
to suit and insert it on to the video
tape with the location sync sound
of the kiln room on track two. On
track three is the time of day when
the scene was taken, say, 10hrs,
38mins, 42s and 06 frames. On
track four, dubbing timecode, say,
Ohrs, Smins, 22s and 14 frames.
The video tape is now ready for
the audio sweetening people. It's
important you understand that it
has to pass through four distinct
operations.

Stage one is the making of a
U-Matic (video cassette) copy of
the picture with ‘burnt-in’ time-
codes. On top is the timecode of
the original shot; in the pottery
documentary this was 10:38:42:06
(hrs, mins, s and frames). At the
bottom of the frame we insert the
timecode of the master tape—
00:05:22:14.  All these numbers
are permanently on the picture. A
U-Matic only has two audio tracks.
Track two is traditionally used for
reference audio and track one has
the dubbing timecode. It is this
timecode from the U-Matic which
is later used as the master timecode.
To the multitrack tape, we transfer
timecode to track 16, the narration
to track five and the VTR sound
to track 11.

Timecode, although a hearty
sounding machinegun noise, is very
easily distorted and needs to be
reprocessed through a timecode
generator each time it’s copied.
We often receive tapes from other
studios where the timecode has
gone through several copies with-
out regeneration and it is almost
impossible to use. This is a small
plea for timecode to be re-created
rather than duplicated!

With the preparation of the
multitrack tape and the U-Matic
cassette, step one is completed.
Step two is track laying. Although
we use our video dubbing suite for
this process, we are not mixing the
sound. All we are doing is building
up separate music and sound effects
tracks on the multitrack machine.
At the moment, we are using a
16-track Studer 480, however,
working In stereo we are running
out of tracks and will soon have
to move to 24.

The first job is to find the precise

52
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Audio sweetening

frame on the video tape where an
effect is needed. To do this we
have modified a U-Matic with a
joy stick controller so that we can
move the picture backwards and
forwards, frame by frame. The
Studer A80 is slaved to the U-Matic
by the TLS computer—timecodes
are compared and the 480 alters
its speed to hold lock. Besides
synchronising, the TLS has several
other functions, eg it will provide
us with a rock 'n roll effect by
moving video and audio backwards
and forwards like film dubbing.
But unlike film, only two machines
are locked together — the video
tape recorder and the multitrack
machine. All the spot sound
effects, background effects and
even music are on loop cartridges.
By the time the A80 and video
tape have gone back to their start
point the cartridges have done
their loop and are stopped, ready,
waiting to go. The cart machines
are fired off by four ‘address start’
memories built into the TLS.
Many sound etfects, particularly
background, don’t need the accur-
acy of timecode starting and we
pop them in by pressing a button
at the right moment. Another
technique for backgrounds is to
programme the multitrack recorder
to drop in and out of record at
selected timecodes. The video
picture is displayed on a 50in
Mitsubishi front projection screen.
Obviously, the timecodes are dis-
played top and bottom of the
screen. Time codes are also dis-
played on the TLS controiler but
these are derived from audio tracks

—track 16 on the multitrack—track
one on the U-Matic. It's very
useful to be able to cross check
between the timecodes to sce if the
system is stiil in sync.

Our multitrack may look some-
thing like this:

Track | Sound effects

Track 2 Sound effects

Track 3 Sound effects

Track 4  Sound ellects

Track 5 Narration

Track 6  Additional dialogue

Track 7 Pre-mix of sound
cttects

Track 8 Pre-mix of music

Track 9  Pre-mix of dialogue

Track 10 Relaid dialogue

Track 11 Original video tape
sound

Track 12 Music

Track 13 Music

Track 14 Master mix

Track 15 Spare (guard track)

Track 16 Timecode

While we have standardised on
this technique of laying down
sound effects from multiple cart
machines—there are many other
ways of track laying for video tape.
Many of the ITV companies make
black and white kineoscopes of
video tape programmes which
require audio sweetening.  The
sound is then track laid and mixed
using conventional film techniques.
Needless to say, the process is long
and tedious; at least two or three
days turn around.

The BBC mix news and current
affairs films ‘on the fly’. It isn’t
unusual for a silent film to be
given to a sound mixer without a
dubbing sheet. The film is run

through once on the projector, the
dubbing mixer watching the film
and the footage counter jotting
down footages where sound effects
and level changes are required.
While the film is being rewound
the ‘gram swinger’ gets out the
sound effects and has them spread
across several turntables. The next
time the film is projected it’s mixed
in one pass with the additional
cffects.

The BBC’s Sypher is, to some
extent, an update of this technique.
Most of the time track laying is
avoided and the original sound
routed through the mixer with
music and effects added ‘live’ from
disc, cartridge and tape. This

technique requires only a 3-track
machine — track one, original
sound; track two, mixed sound;
and track three, time code. The
BBC have another five tracks avail-
able and these are used for laying
down sound effects only if the mix
is too complex for one pass. Sypher
is now being updated by a much
larger synchroniser of the BBC’s
own design working in conjunction
with a Necam D computer mixing
desk.

Other studios track lay using a
long pre-edited in tape which has
all the effects cut together in order.
A second track on this effects tape

consists of continuous timecode.
54
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Above: Control panel of
Studer TLS2000 Tapelock controller,
this being the latest model

‘Left: Dubbing/sweetening studio in
Ljubliana Television Centre
(Yugoslavia) which is used for both
video and film work
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Now, for the first time,
you can play any cards.

Introducing the TTM 24-track Frame.

The world’s only imulti-track frame
that can accept all the noise reduction
cards on the market today.
And using only 12Y% inches
(310 mm) of rack space—including the
silent-fan equipped power supply.
® Transformer-less balanced input/output
electronics.
¢ Simple to install and interface.
® Gold contact fail-safe relay switching.
¢ By-pass mode eliminates all electronics.
¢ LED alignment replaces meters.
® Delivery from stock in Europe and the U S.
The TTM 24-track Frame. It doesn’t T .
just help you to reduce noise. Tt reduces Distributed world-wide by
your problems. The Gotham Organization

741 Washington Street, New York, NY 10014 « (212) 741-7411
International: +1 212 741 7411 «Telex: 23-6779 GOTHM UR
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Audio sweetening

A computer memory is program-
med to start and stop the effects
tape at pre-determined timecodes.
The picture, the multitrack tape
and the slave }in tape are run and
the }in duped on one track of the
multitrack.  The effects tape is
replaced by another one and it too
is transferred to another multitrack
track, stopped and started by time-
code. We never have the time to
make up a pre-edit tape. Our
clients camera shoot in the morn-
ing, video edit in the afternoon and
audio sweeten at night. This is
why we have a flexible, fast system
using multiple cart machines.

Step three is the mixing of the
tracks down to premixes and then
on to track 14. It's very similar to
a music mixdown and requires a
music type mixing desk. The first
task is to go through the dialogue,
equalise, rebalance and mix on to
track nine. No matter how careful
the video editor has been with his
levels, he cannot get it completely
right because he has been working
one shot at a time, whereas the
dubbing mixer is hearing it as a
sequence. Sometimes we need to
lift off a dialogue track on to #in

for re-synchronising or extending
and overlapping. As the TLS
system only locks together two
machines, we need a third machine
that will hold sync. For this pur-
pose we have adapted an 480 with
a Nagra SOHz pulse. 1t has its
own built-in self synchroniser and
will record and replay at exactly
the same speed. The only problem
is to get it to start at the right
point. This is done using an address
start memory and a chinagraph
start mark on the tape.

Step four is taking the mixed
sound track from track 14 and
laying it back to the master video
tape recording. To do this the
video tape recorder is loaded with
the original master video tape. Its
timecode is played back to the
TLS system which now slaves the
AS80 to it rather than the U-Matic.

Our current system represents
the state of the art. Although it.is
in constant use, there's always room
for improvement. Solid State Logic

track.

2. Address start up to 10 cart

machines.

3. Control all mixing levels by

timecode which can be preset

during the track laying operation

and updated during the mix.

4. Memorise equalisation, com-

pression, expansion, limiting and

refer this back to each frame of

timecode for manual matching.

5, Joy stick control of all

machines, together or individ-

ually.

6. Colour visual display unit

with two functions:
(i) display all timecodes and
address starts and with space
for arithmetic calculations such
as offsets and address start.
(ii) a film type dubbing sheet
using computer graphics in
lock with the master video
tape. As the picture moves so
the dubbing sheet moves up
the screen in synchronism. It
should be possible to enter any
level changes and address
starts directly on to the dub-
bing sheet using either a light
pen or a digitising tablet.

are developing a system that will The beauty of the system is that

do the following:

1. Lock up one master video
tape recorder with three slave
stereo machines plus

8-digit SMPTE timecode figures
should never need to be entered
by keyboard: access is direct

one 24- through the visual display unit.

At Moli we're trying out a novel
form of timecode interlock that is
infinitely expandable and does not
rely on machine ballistics or inter-
faces. The secret is the use of a
primary channel digital delay unit.
In practice the audio slave machines
are started a few seconds ahead of
the master video. Each slave audio
machine has a high quality delay
line inserted in its audio path. The
delay operates at a sample rate of
50kHz with a 16-bit word. The
dynamic range of the unit is 100dB,
noise and distortion is less than
0.001 %, to all intents and purposes
the delay unit doesn’t exist. The
length of the delay is controlled
by a comparator that samples the
master timecode and multiplexed
slave timecodes. Each delay unit
has a capture range of 10s and so
the machines can be run with no
special servo speed controls at all.
It also means that we can synchron-
ise any audio source—cartridges,
cassettes, film, anything—as long
as the slave machine is started a
few seconds earlier than the vision
with which it has to synchronise.

1 foresee that all programme
production for television will
ultimately be shot and edited on
tape. Not too far away there will
be more ‘audio sweetening’ than
‘film dubbing’. B

SB-100W

Studio-Quality Mobile
Microphone Boom
with 110" horizontal
arm and integral
operator-controlled
350° microphone-
follower. Adjustable
upright height from

\ 612" to 912". Ta-
pered counterweight
for precision bal-
ance, cable guide
clips, cable hanger,
heavy-duty wheels

o

¥

with locks.

RSN

CANADIAN INSTRUMENTS & ELECTRONICS LTD.
Harris-Bass House, Station Road, llkeston, Derbys. DE7 5TX Tel.: 0602 302331 Telex: 377755

54

STUDIO SOUND, MARCH 1980

Professional Boom Stand.
Grip-action clutch with integral
air suspension system for
counterbalance. Boom length
62". Adjustable vertical height
from 48" to 72".

SB-36/5B-36 W

BOOMS & ATTAGHMENTS
THAT AIM AT GONVENIENGE

4 BB-44

Contemporary Microphone Boom

Attachment. Single positive-action
triangular knob controls motion and
positioning. One-piece universal
swivel. Standard %" dia. termination
for microphone holder. 31" long.

-y

PB-1X

Expandable Microphone Boom At-
tachment. Maximum functional and
operational flexibility. Professional
appearance and rugged construc-
tion. Diecast swivel, tapered coun-
terweight, coordinated hardware. Ex-
tends from 31" to 50".

www americanradiohistorvy com
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ﬂ
SyncO SyncO
Itsallinsync wego.:.

The joys of synchronisation are often dwarfed by complexities
So we developed QLOCK 210 the locating

synchroniser that can be

understood fast!

IF YOU'RE CONSIDERING SYNCHRONISING TWO MACHINES, THE BASIC ESSENTIALS ARE:

1. ADUAL OUTPUT SMPTE TIME CODE GENERATOR
2. TWO READERS

3. ASYNCHRONISER

4. TWO MACHINE INTERFACES

WOULDN'T IT BE NICE IF THESE ESSENTIALS WERE IN ONE UNIT WITH A'LIGHTWEIGHT
REMOTE CONTROL.

OF COURSE THE OPERATION WOULD BE IMPROVED IF WE ADDED:

5. THE AUDIO KINETICS AUTOLOCATION PROGRAMS

6. A TAPE TRANSPORT REMOTE ASSIGNABLE TO MASTER OR SLAVE
7. AUTO RECORD DROP IN AND OUT MEMORIES

8. USER DEFINABLE PRE-ROLL

9. USER DEFINABLE INSTANT REPLAY

WOULDN'T IT BE INCREDIBLE IF WE INCLUDED:

10. TACH ONLY READ IN HIGH SPEED WIND ELIMINATING TAPE TO HEAD CONTACT
AND THE NEED FOR EXPENSIVE WIDE BAND AMPLIFIERS

11. LEARNING LOCATION PROGRAMS WITH CYCLE ROUTINES ASSIGNABLE
BETWEEN ANY 2 OF THE 10 LOCATE MEMORIES

12. RECORD DROP IN VISUAL AND AUDIBLE REHEARSAL

YOU’VE GUESSED, QLOCK 210 HAS ITALL. TOGETHER!

SOLE UK DISTRIBUTORS, 3M UK LTD., P.O. BOX 1, BRACKNELL BERKS; TEL: 0344-58445
AUDIO KINETICS UK LTD., KINETIC HOUSE, VERULAM RD., 6T ALBANS, HERTS. TEL: 0727 32191 TELEX 299951
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Stefan Kudelski has a lot to answer for.

. : KUDELEIC Made in Switeeriand
messaux Switzectand -

PILOT

BATTERES

During his search for recording perfection,  recorders have become unguestioned world-

Stefan Kudelski has developed a unigue range leaders.

of professional machines. Having created this height of perfection,
They all carry the famous Nagranameand  Stefan Kudelski can surely be looked to for all

with it a guarantee of highest quality. the answers.

From the miniature SN (used by Chris
Bonnington on his successful climb of Everest)

to the 3-times Oscar award-winning 4.2, Nagra ﬁ\lAGRA KUDELSKI

www americanradiohistorv com
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NAGRA® IV-s ()

BATT. MADE IN SWITZERLAND = e )

PILOT MIKES

= k-

 J ad STERES g ‘\“,

P SPEECH %
! ol »

‘
W SelFa? w. ! o

.‘ LI T AW taiippn Desh
REFERENCE OSCHLATOR

NORMAL

LFA « LOW FREQ ATTEN

sa
ux

1032 CHESEA
SWITZERLAND

KUDELSKy

Hayden Laboratories Limited,

H AYDEN Hayden House, Churchfield Road,
Chaifont St Peter, Bucks.
Telephone: Gerrards Cross 88447

Exclusive UK Agent Telex 849469,
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Survey: synchronisers and
autolocators

This survey includes electronic
tape synchronisers using time-
code to provide locking between
two or more tape transports, and
autolocators that are available as
options for tape recorders but
not autolocators built into tape
machines. It also includes the
more common timecode genera-
tors for those synchronising
systems that do not already have
a generator built-in. SMPTE time-
code is American based for 30
frame/s television pictures, EBU
being the European derivative for
25 frame/s. Maglink timecode is
not compatible with SMPTE/EBU
timecode, but may be read in fast
wind without wide bandwidth
heads and amps.

ADAMS-SMITH (USA)

Adams-Smith Inc, Summer Road, Boxboro,
Mass 01719, USA.

Phone: (617) 263-1400.

UK: Pye TVT Ltd, Coldhams Lane, Cambridge
CB1 3JU.

Phone: 0223 45115. Telex: 81103.

Distributor: 3M UK Ltd, PO Box 1, Bracknell,
Berks RG12 1JU.

Phone: 0344 26726, Telex: 849371,

Model 605

Synchroniser for master transport providing locking
for two slaves (video or audio), using SMPTE/EBU
timecode. Operates over 1,000:1 speed range with
an accuracy to 1/100th of a TV frame (333us USA,
400ps Europe). Operates with inconsistent and
mixed timecodes, provides programmable stop and
automatic roll-back, permits independent rapid
cueing of transports. Slaves follow master wind
and stop functions and 15 stores are available for
timecode comparisons. Servo outputs are available
as either bipolar dc signals with adjustable offset,
or as 9.6kHz FM signals. The timecode reader does
not use phase locked analogue loops and is thus
able to recognise noise, drop-outs and splices
before they reach the tape recorder capstan and
cause flutter. Interfaces are available for Ampex
MM1100/1200, ATR100 VPR1 VPR2, VR2000, Ferro-
graph Studio 8, Bosch BCN50, JVC CR8300, Sony
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Adams-Smith Model 605 video tape edilting synchroniser

V02850 (modified), Studer A80, 3M M79 and Philips
PVR2. Does not include timecode generator.
Price: £8,000 including three interfaces.

APl (USA)

Automated Processes Inc, 789 Park Avenue,
Huntington, NY 11743, USA.

Phone: (516) 234-3900.

Minimag

Self-contained synchroniser with built-in Maglink
timecode readers and generator. Provides syn-
chronism between two transports, provided that
they are within a 50s window of each other. Output
drives dc servo tape transports, or ac motors via

N T care

an amplifier. Offset rangeis +0.33s, accuracy 3.3ms.
Price: on application.

AUDIO KINETICS (UK)

Audio Kinetics (UK) Ltd, Verulam Road, St
Albans AL3 4DH.

Phone: 0727 32191. Telex: 299951.

USA : Quintek Distributors Inc, 4721 Laurel Canyon
Blvd, Suite 209, North Hollywood, Cal 91607, USA.
Phone: (213) 980-5717

Distributor: 3M UK Ltd, PO Box 1, Bracknell,
Berks RG12 1JU.
Phone: 0344 26726. Telex: 849371.

60 p-

Left: Audio Kinetics XT24 Intelocator
remote control and autolocator.

Below:

Qlock 210 Synchroniser, Audio Kinetics
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Ourbackroom

boysareoutin

front.

Our R & D Division have been leading from
behind, soto speak, for the last 50 years or so, but since
we created our Professional Products Division a few
months back it's really gone to their heads.

Now they have come up with a range of three new
monitors. The Buckingham is a three way system, using a
10" Dual Concentric unit andtwo 12" L.F. drivers, with
94dB sensitivity and 150 watts continuous power
handling. Two 15" Dual Concentric monitors, the Super
Red and Classic, complete the rarrge.

For an encore they have introduced an elec—
tronic Frequency Dividing Network with L.F. parametric
equaliser and time delay facility that is as elegant
a piece of electronic engineering as you'll ever see

It you would like further technical information
regarding these and other Tannoy products contact:
David Bissett-Powell, Professional Products Division
Tannoy Products Ltd., St. John's Road, Tylers Green,
High Wycombe, Bucks. HP10 8HR
Tele: Penn (049 481) 5221 . Telex: 837116.

Buckingham Monitor internal volume 230 litres (8.1 cu. ft.| 1030 mm width x 722 mm height x 430 mm deep

X05000 Electronic Frequency Dividing Network for standard rack mounting 465 mm wide.

LEVEL FREQUENCY  LEVEL  BANDWIDTH

[ 3
FOWLR  HF POLARIEY ©
=a -

QUTERHF INNERLF  PARAME TRIC EQUALISER OUTER Ch AINNERCh.B

PROFESSIONAL

ON ORI J— [—

TIME DELAY LIS

AL BUCKINGHAM-MONITOR |

PRODUCTS DIVISION
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REIS

RA200 Series

The mést compaet modular system
of professional studio equipment

X 20

RA207 LED COLUMN METER. Compact,
easy to read 20 LED display with 42 dB
dynamic range. Electronically balanced
input, variable brightness and precise
VU/PPM spec. Optional remote VU/PPM
changeover is available, allowing any num-
ber of RA207 LED Meters to be switched
simultaneously, whilst retaining individual
override capability. Price £62.00

RA206 OSCILLATOR. A very low distortion
signal source with push button selection for
14 accurate spot frequencies. Variable out-
put level of up to + 22 dBm into 600 ohms,
and constant level at all frequencies make
the RA206 Oscillator an invaluable aid to
efficient studio maintenance. Price £68.00
RA200 RACK. Accepts 16 RA200 Series
modules. Size 5.25° (3U} x 19" x 10",
Price £80.00. RA200 PSU £78.00

For full details of the
RA200 Series contact:
Rebis Audio

Kinver Street Stourbridge
West Midlands DY8 5AB England
Telephone Brierley Hitl {0384) 71865
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SURVEY: SYNCHRONISERS
AND AUTOLOCATORS

QLOCK 210

A multi-microprocessor SMPTE/EBU timecode
generator and synchroniser able to locate and lock
two audio/audio or audio/video transports. Cyclic
sequence programming, SMPTE single frame
accuracy, two additional event operations for auto
record drop-in and out memories, or additionatl
machines start and stop. Built<in SMPTE/EBU
timecode generator with jam sync. Offset memory
with calculation facility, 10 memory locate points,
record/offset/locate memory frame trim facility,
user definable pre-roll, use definable instant replay
full transport remote controls, high speed tacho-
meter processing eliminates need for tape to head
contact in wind. Cascade feature allows linkage of
two or more QLOCK systems for control of three or
more machines, or control by external computer
command source. Interfaces to Ampex MM1200,
ATR-100 and VPR-2, IVC 9000, JVC 8300, Lyrec
TR532, MCI JH-16, 3M M79, PAG Broadcast 16 (mag
film transport), Otari MTR-90, Sony 2860 and Studer
A80 and A800.

Price: £5,800 including two interfaces and cables.

XT-24 Intelocator

Intelligent autolocator that has the capacity to
‘learn’ a particular tape plus transport behaviour
pattern, and subsequently optimise the locate
sequence. Uses two separate counters for master
and intelocate, four pre orimmediate load memories,
in/s readout for varispeed, full transport remotes,
leverwheel numerics for fast entry of locations, +2s
accuracy over 30 mins of tape at 15in/s, auto
compensations for high and low speed, auto master
count freeze display. lllegal commands are indicated
on the display by ‘Huh?’, and interface are available

for 3M M79, Studer A80, Ampex MM1200 and
ATR-100 MCI JH-16.
Price: £1,300.

Bix 4500

BTX (USA)

The BTX Corporation, 438 Boston Post Road,
Weston, Mass 02193, USA.

Phone: (617) 891-1239.

UK : Scenic Sounds Equipment, 97-99 Dean Street,
London W1V 5RA.

Phone: 01-734 2812. Telex: 27939.

4500

Synchroniser designed to slave a single magnetic
transport to another audio or video transport using
SMPTE/EBU timecode. Contains integral timecode
readers and offers three modes. Frame Mode
provides frame-by-frame comparison of actual
timecode, Sync Mode maintains synchronisation by
comparing frame rates of timecode but ignoring
actual numbers, Auto Mode provides direct syn-
chronisation by comparing timecode numbers then
maintains its using rate. Master timecode input
operates at only normal speed, slave between ix
and 4x. Accuracy +50us. Provides both a dc
control voltage for servo capstan machines, and a
squarewave frequency which may be used with an
external amplifier to drive non-capstan servo

www americanradiohistorvy com

transports. Thumbwheel switches set frame offset,
but no timecode generator or code dispiay. May
be slaved to synchronise more than one slave.
Interfacing to specific machines only requires cable
sets to be made up, no specific electronics being
required.

Price: £2,850.

4100

SMPTE/EBU timecode generator, includes preset—
table start code, display and remote function
capability.

Price: £1,995,

4200

SMPTE/EBU timecode reader, reads standard code
down to —18dBm from {5 x to 80x play speed, forward
and reverse, includes large LED display and BCD
serial and parallel outputs.

Price: £1,995,

4300

SMPTE/EBU timecode video display and reader,
reads standard code down to —12dBm at play
speed only, and inserts frame location into looped
through video for monitor or recording.

Price: £1,060.

4600

SMPTE/EBU tape remote controller designed to
offer timecode automation to standard audio or
video recorders. Provides full remote control of
fast forward, rewind, play, stop, record in, record
out, record enable. Pre-programmable with up to
30 sequential instructions, multiple instant previews
or replays, ‘learns’ conventional manual production
sequences, calculator adds or subtracts codes, two
LED displays of code, basic unit interfaces to two
recorders, but may be expanded to handle three or
four. Built-in timecode generator.

Price: two machine controller £3,450.

EECO (USA)

EECO, 1441 East Chestnut Avenue, Santa Clara,
Cal 92701, USA.

Phone: (714) 835-6000. Telex: 678420.

UK : Ampex GB Ltd, Acre Road, Reading RG2 0QR.
Phone: 0734 85200. Telex: 848346.

MQS-100

Provides synchronisation for three machines, video
or audio, using SMPTE/EBU timecode. Latest
model includes a MOS enhancement program
providing additional and improved capabilities over
earlier models. Features include roll back, cue,
store direct, chase, offset adjustments, machine
status, mixed transports, mixed timecodes (un-
restricted offsets, drop or non-drop frame), remote

62 p

Above: EECO'S MTG 550 Series
Below : EECO MQS-100
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The DELTALAB DLI1 offers 160 mS digital delay
with a no compromise 20Hz-15KHz bandedth and
85dB dynamic range even at maximum delay

'NOW THE

DL2 ACOUSTICOMPUTER
OPENS UPA WHOLE NEWAREA -
TIME DOMAIN MANIPULATION

Itis a stereo unit of equally impressive performance
but in addition offers:-~

* Supplementary 2 second delaymodules
* 16 Synthesised room acoustics
*» Continuous repeat,doubling,vibrato etc.,
* Internal timebase VCO
* Positive and negative flanging
* Equalisation controls

UK Distributors

Scenic Sounds Equipment /',
97-99 Dean Street, London W1V 5RA

Telephone : 01-734 2812/3/4/5
Telex: 27 939 Scenic G

61
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THE SOLUTION TO YOUR
MONITORING PROBLEM

The TRIAMP S30 speaker

system has been designed to
satisfy the requirements found
in broadcasting, monitoring in
small and medium-sized music
and speech studios and con-
trol rooms where the maximum
SPL needed is roughly 100
dB. The TRIAMP S30 is a
three-way system with three
integrated power amplifiers
and an active crossover net-
work.

Features

— 4+ 3dBfrom 40 Hz to 20
kHz

— symmetric input, + 6 dBm

— 105dBSPLat1m

— separate power amplifiers
for each driver

— level controls in each am-
plifier

— |ow level active crossover

— reliability

— solid construction with no
frills or grimmicks

— compact size, 45 litres

— low cost

GENELEC OY

SATAMAKATU 7
SF-74100 lISALMI
FINLAND

Phone -35877-24 942
Titx 4404 isImi sf
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SURVEY: SYNCHRONISERS
AND AUTOLOCATORS

operation. Timecode may be transferred from any
machine readout to any cue or register storage,
machines enabled or disabled during system
operation to reduce mode changing, three internal
event commands for staggered starting, six scratch
pad memories, freeze store of running code. Resync
time is slow or fast, the former being sufficiently
slow to eliminate pitch changes, accuracyis +100us.
Interfaces available for Ampex 1000, 1100, 1200,
ATR, AG440, VPRI and VPR2, AVR3, AVR2, RCA
TR600, MCi JH-16, Studer A80 and A800, Sony 2850,
2860, JVC 8500, or timecode only option for other
transports.

Price: about $16,000 including three interfaces.

MTG-550

SMPTE/EBU timecode generator, presettable start
time, drop frame or non-drop frame, binary word
input for user bits, slave input, paraliel data output,
option for 24 frames/s.

Price: about $3,000.

ELECTOR (Canada)

Electro & Optical Systems Ltd, 3015 Kennedy
Road, Scarborough, Ontario M1V 1E7, Canada.
Phone: (416) 291-4492. Telex: 06525431.

UK : Seltech Equipment Ltd, Rose Industrial Estate,
Cores End Road, Bourne End, Bucks SL8.5AT.
Phone: 06285 29131. Telex: 848960,

TCG Mkl

Portable, battery-operated SMPTE or EBU timecode
generator. Keyboard allows user bits or timecode
start to be entered, display for timecode, drop-frame.
Price: on application.

TCG/D2

Rack mounting SMPTE/EBU timecode generator.
External input for user bits, jam sync mode, thumb-
wheel entry of start code, timecode display.
Price: on application.

MAGLINK (UK)

Maglink Audio Products Ltd, 17 Erncroft Way,
Twickenham TW1 1DA, UK.

Phone: 01-891 2770/0895 39779. Telex: 8954029 for
Maglink.

Maglink Multi-Machine System

Expandable synchronising system using Maglink
timecode (which is rather lower rate than SMPTE,
and easier to use not requiring special heads and
wideband electronics to read in winding). The
basic system operates with one master and one
slave, but additional slave cards may be added, up
to a maximum of four. Interfaces to audio, video
and film machines. Features include location
display, switchable display format for various video
or film formats, display hold, system status display,
machine select and keyboard for entries, offset,
searching, programme cue, advance or retard to
speed up or slow down machines, repeat function,
and cue recall. Interfaces available for Studer A80
and B62, 3M M79, MCi JH-100, Lyrec TR532, Tand-
berg 10X, Revox A700, Ferrograph Studio 8, Ampex
ATR100, Brenell Mini 8, Soundcraft 387-8, Sondor
Libra, JVC 8300, JVC 8500, Sony 2850 and IVC
711PC. Built-in timecode generator.

Price: basic one slave £9,650, extra slaves to five
£1,400 each.

Mag-Lock Synchroniser

Basic synchroniser using Maglink timecode to lock
two machines at play speed only. Both machines
replay Maglink timecode which is displayed on
built-in readers. Machines must be manually wound
to within 50s of each other(using the display), before
the unit is able to provide full synchronisation, after
which the two machines remain in sync while in
play. Includes built-in Maglink timecode generator.
Price: £2,500.
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Maglink Synchroniser

Mag-Lock Basic Synchroniser

Similar to above, but without the Maglink timecode
readers, so that initially the two tapes must be
physically aligned to the same starting point (leader,
splice or mark on tape) after which the unit keeps
both in synchronisation using timecode.

Price: £1,250.

Maglink 11 Synchronising System

Basically similar to the Maglink Muiti-Machine
Synchroniser, but simplified to only operate with
one master and one slave. Otherwise contains all
the same features,

Price: £5,000.

Maglink Code Generator

Generates Maglink timecode, the start time being
set of thumbwheel switches to any time within 24
hours, LEDs show code output, frame rate is
switchable 25/30 frames/s.

Price: £950.

Maglink Code Reader

Reads and provides digital display of Maglink
timecode. Operates in play mode with range of
0.02to 2.5x play speed, and spooling mode (externally
or manually selected) from 2.5 to 100x play speed.
Price: £950.

Minimag Reader

For use with Minimag (an AP product), in conjunc-
tion with a Minimag Synchroniser, provides display
of master and slave positions.

Price: £1,300.

Sprocket Code Generator

Enables a Maglink synchroniser to be easily inter-
taced with any machine having a shaft encoded
output related to the transport. Generates Maglink
timecode from a bi-phase input clock frequency
normally available on most sprocketed film and
sepmag machines, thus eliminating the need to
record a timecode track. Thumbwheel switches
allow timecode to be started at a specific time.
Price: £1,250.

SMPTE/EBU to Maglink Interface

Provides interface between tapes recorded with
SMPTE/EBU timecode, and Maglink equipment.
Reads EBU timecode at % to 50x play speed, displays
timecode on front panel, and then generates Maglink
timecode which may be either re-recorded or used
to lock Maglink equipment directly.

Price: £1,250.

Portabte Code Generator

Generates both SMPTE/EBU and Maglink time-
codes, start time set on thumbwheel switches,
portable battery operated.

Price: £950.

MCI (USA)

MCI, 4007 NE 6th Avenue, Fort Lauderdale,
Florida 33334, USA.

Phone: (305) 566-2853. Telex: 514362.

UK: MCI, MCI House, 54-56 Stanhope Street,
London NW1 3EX.

Phone: 01-388 7867. Telex: 261116. 64 p
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Substantially more than just a
recording console, the Solid State Logic
Master Studio System is the world’s only
thoroughly integrated control room com-
mand center. The scope of the system’s
features affords a degree of creative pre-
cision that is without rival; yet the “total
controller” approach actually simplifies
studio operations. Producers have com-
mented that the SSL brings previously
impossible accomplishments within
reach, while handling procedures which
were once both tedious and difficult
almost effortlessly.

A unique tandem-function logic
network provides simultaneous com-
mand and status indication of both con-
sole and multi-track electronics. The
most sophisticated studio software yet
developed brings valuable computer
assistance to recording and overdubbing
as well as mixing. Comprehensive in-line
signal processors, coupled with innova-
tive signal routing, provide virtually un-

limited control of your audio without
patching!

Control panel layouts are both
logical and legible, allowing the most
complex session requirements to be
handled with nearly instinctive ease.
Readily accessible modular electronics
simplify maintenance, as does the exten-
sive “Tests” program of the SSL Studio
Computer. To ensure impeccable per-
formance and reliability, production-line
construction standards have been raised
to the level of meticulous craftsmanship.

We were not satisfied to build just
another recording console. Our challenge
was to create, for the true artists in our
industry, a powerful, elegant instrument
which would not limit their creative ex-
pression in any way. The strength of this
commitment has shaped one of the most
exceptional products of recording tech-
nology ever offered: The Solid State
Logic E Series Master Studio System.

Solid State Logic

Master Studio Systems

UK and EUROPE
Solid State Logic
Stonesfield
Oxford, Engiand
Colin Sanders
099 389 324

TLX 837400

THE AMERICAS
Washington Musicworks Inc.
3421 M Street N.W.
Washington, DC 20007
Doug Dickey

East Coast (202) 333-1500
West Coast (213) 464-8034

TLX 440519

wiaany americanradiohicstory com



www.americanradiohistory.com

SURVEY: SYNCHRONISERS
AND AUTOLOCATORS

JH-45 Autolock

A self-contained synchroniser with built-in SMPTE [
EBU timecode generator, readers, synchroniser and
autolocator. Slaves any MCI transport to an audio/
video/film transport replaying timecode, with a
typical accuracy of +450us. Generates timecode
synchronised to external power frequency, permits
use of user bits in timecode. reads either tacho
pulses or high speed timecode in spooling mode,
advance/retard at rate of 3 frames/s, code display
shows absolute difference between master and
slave, adjusted timecode display subtracts the offset
to absolute timecode difference, park slave allows
machine to stop within a frame of timecode display,
punch in/out record at selected programmable
sequence, 10 scratch pad memories, autolocator
mode with realtime display, auto readfwrite of tape
position counter onto tape itself with 10 memory
positions, shuttle function between two points.
Designed to interface to MCI transports for slaving,
while timecode input is all that is required from
master.

Price: $7,896.

Autolocator 111

Microprocessor based autolocator for MCI trans-
ports. Ten memory locations, up/down counter,
displays realtime in minutes and seconds, flashing
decimal point for a negative domain indicator,
shuttle or repeat function, tape velocity indicator
showing both infs and pitch shift in 1 semitone
increments. 35ft connecting cable. Includes a fast
windback time for 30in/s of about 15s per 100ft ot
tape by measuring inertia of tape spools. RTZ/I
is similar but built into JH-110 transports, provides
only four memories, return to zero, up/down counter,
tape speed indication in infs, presettable counter.
Price: Aulolocator [l $1,725 factory installed
RTZIN $554.

MCI JH-45 (left) and Autolocator Ilf (right)

ogs LULIL- B
-

SONDOR (Switzerland)

Sondor Export AG, Dachslerenstrasse 11,
CH-8702 Zollikon, Zurich, Switzerland.
Phone: 01 65.80.90. Telex: 55670.

UK: Hayden Laboratories Ltd, Hayden House,
Churchfield Road, Chalfont St Peter, Bucks SL9
9EW,

Phone: 02813 88447. Telex: 849469,

EPS8000

System allowing synchronising of any number of
Sondor magnetic film transports from timecode
supplied by an audio/video/film master transport.
The system will operate by either using timecode
on slave as a timing reference for synchronous
operation with actual synchronism achieved by
using start marks, or timecode, using timecode on
slave to achieve precise synchronism comparing
frame numbers, but with possible offset, and finally
not using slave timecode, but taking timing informa-
tion from transport itself with synchronism manually
achieved on start mark. Allows electronic looping
(rock ’n roll) within the Sondor system, provides
reading at § to 50x play speed and display of SMPTE/
EBU timecode, but no built-in generator. Synchroni~
sing input from slave is either timecode or 2-phase
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signal, output to slave is 2-phase signal.
Price: on application.

STUDER (Switzerland)

Studer International AG, Althardstrasse 150,
CH-8105 Regensdorf, Switzerland.

Phone: 01 840.29.60. Telex: 58489.

UK : FWO Bauch Ltd, 49 Theobald Street, Boreham-
wood, Herts WD6 4RZ.

Phone: 01-953 0091. Telex: 27502,

USA : Studer Revox America Inc, 1819 Broadway,
Nashville, Tenn 37203, USA.

Phone: (615) 329-9576. Telex: 554453,

Tapelock System 2000 Mkll

Synchronising system designed to operate with
ABo/VU or A800 as slave, and accepts most machines
as masters. Synchronisation accuracy is 30us.
Principal features are lock where the slave searches
for the master address and synchronises immedia-
tely, offset up to 24 hours with display of actual
offset, pilot which uses pilot tone as reference after
synchronising achieved for transfers back to film,
edit mode for programmable drop-in and drop-out
to 1ms accuracy and with 8s pre-roll facility, and
with rehearse facility (A800 only), address start and
stop for up to four playback machines (cart
machines), SMPTEJ/EBU timecode generator built-in
with any address start, hold to capture a time in the
memories, store offset which allows discontinuous
timecode to be read back, offset being changed
when necessary, wow and flutter compensation,
operates at 24, 25, 29.97 or 30 frames/s, lock-up
time 3s, auto muting of all playback amps during
lock-up, +£5ms (=1ms with repark command)
accurate parking allows manual editing, built-in
calculator for address manipulation, built-in vari-
speed control =+ g tones, presettable address limits
to stop tape winding out. Parallel/serial converter
rack allows the programmer to locate several
hundred metres away from the synchroniser. Main
programmer is available tor A800, A80 master control
or A80 locator. Interfaces available for Sony VP2850
and BVU200, Ampex VPRI, Bosch BCN50, Sony
BVH1000 and JVC 8500. Address start interfaces
for Studer A80/VU, A80JRC, B67, B62 and ITC 3D.
Price: A800 slave version in rack £11,312, in trolley
£11,894 {A800 requires interface), A80 slave version
£12,282, Master interface rack £372, master interface
boards for VTRs £469. Master interface for A80
£2748. Address start interface £96.96.

Autolocator

Available to operate with A800 and A80 models, no
interfacing required. Microprocessor controiled,
separate displays for actual tape position and locate
position, 20 memories to store addresses, cue store
for auto storage of cue points on the fly (10 memor-
ies), roll back to defined time, loop operation, two
additional working memories, offsetting of tape
position using keyboard, optimisation of search and
park for fastest response.

Price: for A800 £1,342, for A80 £1,255.

Telefunken MTS15A-2 Audio Editing System

TELEFUNKEN (West Germany)
AEG-Telefunken, Postfach 2154, D-7750 Kon-
stanz, West Germany.

Phone: 07531 862460. Telex: 733233.

UK: Hayden Laboratories Ltd, Hayden House,
Churchfield Road, Chalfont St Peter, Bucks SL9
9EW.

Phone: 02813 88447. Telex: 849469

USA : Gotham Audio Corp, 741 Washington Street,
New York, NY 10014.

Phone: (212) 741-7411. Telex: 236779.

MTS15A-1 Synchronising System

Multimachine synchronising system using one or
two Telefunken M15A transports as slaves, and most
videofaudio transports as master. Operates using
EBU timecode, three built-in readers but no genera-
tor. Timecode errors, fast synchronising time,
timecode offset for recordlreplay head preparation,
timecode display for each transport, operation with
non-continuous timecode, external indication of
parking and synchronisation. Accuracy to one
frame (40ms), stability 0.5ms. Slave M15A transports

require timecode amplifier and synchroniser
adaptor. Interfaces for Bosch BCN, Sony 2850,
JVC 8300.

Price: on application.

MTS15A-2 Audio Editing System

Basically similar to MTS-15A-1 system, but operates
with up to four M75A slaves and provides prompting
display with alphanumeric display. Also provides
electronic editing with punch-in and punch-out in
record mode, status display, master remote control,
offset manually, by keyboard or during synchronising
up.

Price: on application. [ ]

different meters from the same maker.

Y Supply input protected against reverse polarity.

and illumination kits from stock.

except for EBU and measuring instruments,

PPM2. PEAK PROGRAMME METERS

Approved by broadcasting authorities in the U.K. and overseas for critical programme monitoring.
Reviewed Studio Sound September 1976. Meets IEC268-10A, draft B55428-9.

Accurate law at and between all PPM marks with minimal preset adjustment.
retained to allow compensation for the tolerance in scale markings between meter manufacturers and

Flat frequency response at all PPM marks and also befow minimum calibration point.

Y Decay matching of all boards allcws use with twin movements without pairing.
Y Gold-plated connector and floating input protected against mains or static voltages on the signal lines,

% Close tolerance components with excellent temperature and ageing characteristics used throughout.

J¢ Soak-tested boards, Ernest Turner meter movements 640, 642, 643 and TWIN, flush-mounting adaptors
Scalings available [/7, IEC268 I0A; Type Ila; —12/TEST/+ 12 Type
11b used by EBU and conforming to CCITT recommendation N15 (1972), but not recommended by us

Stereo Disc Amplifier 2 % 10 Outlet Distribution Amplifier 2 ¥ Stabilizer J Peak Deviation Meter J¢ Chart
Recorders

SURREY ELECTRONICS

THE FORGE, LUCKS GREEN, CRANLEIGH, SURREY GUé 7BG.

Marginal adjustment is

Tel: (04866) 5997
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ONE-STOP PROFESSIONAL AUDIO DISTRIBUTORS

@ We are proud to announce that we are Amcron’s authorised U.K.
distributors. Large stocks of Amcron are now available from our
London warehouse, including:

AMCron [y PSA2  @£850...new. ..new. ..

DC300A @ £550
® Full service facilities for your tired amplifiers.

@ Custom-made consoles for concert and recording. Automation-ready
if required.

® Full range in stock, including the new D12E.

® Large stocks of 8412 mic cable and 6, 15, 19, 27 pair multicores.
Very good discounts available.

Beyer))» . ® Full range available, incuding the new M400 high quality, low budget
Dynamlc vocal mic. Also full range of stands and accessories.

CANNON ® XLR-3 series connectors available at rock bottom prices and discounts
@ mm ® Excellent new digital reverb system - DRS78 - as well as their other
professional products.

® We are the country’s leading JBL stockists and well known for our

Y extensive product coverage. From individual components and spares,
:_l B thru’ studio monitors to full Sound Reinforcement and PA packages.
Servicing:
Our service department provides a fast turn-round and reliable repairs on
CET IT ALL. all JBL’s. As used by many leading studios and PA companies.
IVVIE ® |E-30A spectrum analysers available . . . . .
:"‘ 3
' & ® DT550 cassette recorders, etc.
NAKAMICHI
® PA27 third octave graphic equaliser . . . unequalled value for money
E‘ﬁ@AUDIO @ only £286.00. PA23 crossover-limiter systems . . . .for that oft-
- fpewa T needed loudspeaker protection without ‘sucking’.
ko Ry
o & ® 19in. rack-mount cassette players for all budgets.

$ v
Sy o :

" SHURE ® The ever popular SM58 and SM57 at popular prices.
w ® Full range available;

COMPREHENSIVE HIRE SERVICE AVAILABLE

Our customers include:

BILL BRUFORD — BRAND X — CASTLE SOUND STUDIOS — EDEN STUDIOS — ENTEC
PETER GABRIEL — GENESIS — GROUND CONTROL — HARDWARE HOUSE SOUND
HARLOW COUNCIL — ISLAND RECORDS — JOHN McLAUGHLIN — ML EXECUTIVES

MAURICE PLACQUET — POLYDOR — THE RUBETTES — STAGESHOWS — SUN ARTISTS/YES
TASCO — TFA ELECTROSOUND — PIRATES — SWEET — TRIDENT STUDIOS — TYNE TEES TV
THE U.K. BAND — UNIVERSITY OF BRADFORD

HHB < UNIT F « NEW CRESCENT WORKS - NICOLL ROAD . LONDON NW10 9AX
TEL. 01-961 3295 + TELEX 923393

[ §
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AES 65th Convention and

Sound 80 Exhibitions,
London-a preview

@Acoustic Design by Jeff Cooper: display of
their professional recording studio, control
room, and film studio designs including details
of their recent design projects. @Acoustical
Manufacturing: Quad range of amplifiers
including the Quad 405 and Quad S0E. @Agfa-
Gevaert: range of tapes including PEM-568
and PEM-368 mastering tapes; PEM-526 bin
tape; PE-611, PE-811 and PE-1211 bulk
cassette tapes; and PE-36 duplicating tape.
Two new professional tapes types PER-528
and PEM-428 will also be shown. @AAKG:
D-300 series of vocalists mics; new D-125 and
D-130 dynamic mics; C-535EB condenser mic;
full range of mics and accessories; and the
TDU 7000 modular time delay unit. @Allen
and Heath Brenell: demonstration of the
Syncon 16/24/28-track console. Also the AHB
8-track package system and the company’s
range of consoles and tape recorders. A Allen
and Heath Brenell: range of sound reinforce-
ment consoles including the SR Series available
in 20 or 28-input configurations; the SD12-2
mixer; and the Mini Mixer. Also the Pro
Limiter which provides automatic level control
of mic or time level signals. @Altec: range of
studio monitor loudspeakers. A Amdio: Paso
public address equipment including a new
range of mains operated amplifiers and Paso
rack equipment; Melodium mics; Davenport
PA equipment; and Keith Monks professional
sound equipment including a new range of
mic stands and a new version of the phase
tester. @Amek: new M2000A4 36/24 automated
recording console featuring 4-band parametric
equalisation on all input channels and utilising
the Allison 65K programmer. Also on show
modules from the M1000 sound reinforcement
console, the M3000 VCA assisted 32-track
recording console, and the new TAC (Total
Audio Concepts) series. @Ampex: UK debut
of the ATR-124 multitrack recorder available
in 24-track or lé-track configurations. Also
the MM-1200, ATR-100 and ATR-700 tape
recorders; the MQS-100 synchroniser; the
ATR-102 and ADD-1 disc mastering system;

.and Ampex tapes and cassettes. @AMS

(Advanced Music Systems): DMX 15-80 digital
delay line of modular design with various
options and DM 2-20 phaser/flanger. @Aphex
Systems: new Model 712 Aural Exciter designed
to replace the Model 602; Model 602B broad-
cast version of the Aural Exciter; Model 15374
voltage controlled attenuator; OA4S-24 group-
ing and automation system; CX-I compressor/
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The 65th Convention of the Audio
Engineering Society will be held
from Monday, February 25 to
Thursday, February 28 at two
London hotels —the London
Hilton Hotel and the Park Lane
Hotel. Concurrent with the AES
Convention, the Association of
Sound & Communications Engin-

eers are holding their annual
exhibition, Sound 80, at the
Cunard International Hotel,
Hammersmith, London, from

Tuesday, February 26 to Thurs-
day, February 28. To facilitate
travel between the two exhibi-
tions the ASCE and AES are
providing a free minibus shuttle
service. Participants in both
exhibitions are included in our
joint preview, and exhibitors are
differentiated by @ for the AES
and A for Sound 80. As is the
normal practice of the organisers
the AES Convention lecture pro-
gramme and the ASCE seminar
programme will take place along-
side the respective exhibitions.

expander; and EQF-2 parametric equaliser.
@Ashly Audio: wide range of signal processing
equipment. @ATC: range of loudspeaker
drivers, horns and passive crossover networks
from American manufacturer Renkus-Heinz;
plus ATC’s range of studio monitor loud-
speakers. @Atlantex Music: wide range of
products from the Ashly, Furman Sound, MXR
and Sescom ranges of audio signal processing
equipment. @Audio & Design (Recording):
Scamp signal processing equipment; the
Express Limiter compact compressor/limiter/
expander; F760-RS compex limiter; F769X-RS
vocal stressor; E950-RS paragraphic equaliser;
E500 band processor; E900 sweep equaliser;
and F690 voice-over limiter. Also the new
MG600 Series of modular limiters and active
bandwidth restricting filters. @Audio Develop-
ments: ADOS55 compressor/limiter; ADOO7
portable mixer; 4ADO45 Pico mixer and ADO31
Micro mixer; plus a new small mixer for ENG
use. @Audio Kinetics: QLOCK 210 SMPTE
timecode synchroniser; X7-24 Intelocaror; and

www americanradiohistorv com

a new range of modular acoustic screens.
@Audiomatic/Electro Sound: ES 8000 Series
microprocessor based 64:1 tape duplicating
system and accessories. Also a quality control
reproducer with computerised print-out and
an automatic cassette loader. @Auvis Asona:
range of tape duplicating equipment and
turnkey cassette production facilities. ABan
Electromusic: Yamaha range of professional
and PA equipment, plus PA equipment from
other companies. @BASF: range of profes-
sional tapes, cassettes and magnetic film
including calibration and test tapes. @FWO
Bauch: details of the company’s UK product
agencies, plus a display of Klein & Hummel
monitor loudspeakers and parametric equali-
sers, and Transco disc recording blanks.
@Beyer: range of dynamic and condenser
mics plus headphones. @BGW: range of
amplifiers including the Model 504 2-channel
power amplifier. ABouyer: wide range of
public address equipment including loud-
speakers, small mixers and intercom equip-
ment. Also the PEL Phone 16 or 32-way digital
telephone system and the Topkit digital
intercom system which can operate between
two to 99 stations without a central exchange
and uses standard TV co-axial cable. @WH
Brady: range of splicing and sensing tapes for
audio and video tapes. @Bruel & Kjaer: com-
prehensive range of audio measurement
instruments. @Bulgin Electronics Soundex:
range of small audio mixers, free standing
PPM'’s and various power supplies. @B & W
Loudspeakers: Model 801 professional monitor
loudspeaker, a 3-way vertical in-line system
with minimum linear phase interference.
@Calrec: prototype of a new microprocessor
controlled OB switching unit which can also
be adapted to many other forms of pre-
programmed signal routing. Also the com-
pany’s range of professional condenser mics
including the Soundfield mic, plus sound control
consoles. A Canadian Instruments:; range of
PA and intercom loudspeakers from Atlas
Sound, plus Turner mics. @Canary: wide range
of medium-sized PA and recording consoles,
plus amplifiers and electronic crossovers.
ACanford Audio: Rondson range of loud-
speakers; an automatic cable tester; a new
low noise battery mic pre-amp; a telephone
balance unit; studio ancillary equipment;
EMO DI boxes; and Liebl cassette mechan-
isms. @Cetec-Gauss: tape duplication system
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forless?

The new-look Lyrec TR532 24-track studio
recorder plus the innovative and compact
ATC remote controller will give you
incomparable control features such as;

— direct access to 3 search points

— recycling between 2 points

— 32 position memory

— playtime computing for recycling distance
- 5 or 10-second preroll function

— tape speed display in ips

i — unique "in-place” SOLO function for

= ] each track.
T gy 5_-' ——— —pva The Lyrec sound recorder provides you
S = = S = il e = = with the state-of-the-art technology you'd
_—— R R expect from a company with a 34-year
ol AR 3\ wa | f reputation for technicai excelience.
M‘h- B T s || By all means shop around. But you'll find
..'.5-.- o JN / you get more for your money from Lyrec.
— - ~ Songy Don't take our word for it. Mail the coupon

and let the facts speak for themselves.

T Lyrec

B OF DENMARK HIll

e — ————————————————————— -
P el hylw

e ) . E.Yo,!:e.f_ u Lyrec Manufacturing A’'S, Hollandsvej 12,

DK-2800 Lyngby, Denmark. Tel. 02-87 63 22. Telex: 37568 lyrec dk

~

{/' Convince me that Lyrec's equipment is the best buy.

0 Send me full details of the Lyrec studio recorder
and new control unit. Free of obligation.

O Call me.

R Rk Y yeep— -—’
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for a master and up to 20 slaves, plus the
company’s range of loudspeakers. A Cheshire
Communications: range of loudspeakers; Coles
mics and headphones; Raven entertainment
equipment; and the Marelco 600 Series modu-
lar sound mixing system. AClarke & Smith:
Vortexion PA equipment. @Consilium: new
SPA 11 narrow band spectrum analyser and
GNA 1M network analyser; plus RTA // and
RTA 12P audio realtime analysers, and PNG /1
pseudo noise generator unit. @Court Acoustics:
the company’s range of loudspeakers and
ancillary  electro-acoustic equipment, plus
BGW power amplifiers. A Covemain: compre-
hensive range of PA and communications
equipment from RCF including a new modular
amplification system. @Cross Music: demon-
stration of the C7-/800 automatic cassette
labelling machine. @Crowmay: automatic
cassctte loader; loop-bin cassette duplicating
system; and an in-cassette duplicating system.
A CTH Electronics: range of mains/battery
PA equipment, plus sophisticated digital
timing equipment. ADavenport: range of
public address equipment. ADelta: range of
PA cabinet loudspeakers plus a new range of
auto-reverse cassette units. @Dolby: range of
professional Dolby-A noise reduction units.
AEagle: range of PA and general sound
equipment including mics, small mixers and
intercoms. New products include outdoor
column loudspeakers, three mic/programme
mixers, the M range of mics, and the PRO
T30 pocket sound level meter. @Eardley
Electronics: Neutrik Auwdiotracer 3201 which
measures and makes hard-copy recordings of
the audio response of electronic and electro-
acoustic systems. Also the AD-4 analogue
delay line, plus audio connectors and modular
in-line components. AEDC: Cygnus and
M inkom radio mic transmitter/receiver systems,
plus the new Sirius system which utilises a
Shure R97 dynamic cardioid mic with integral
aerial. A Electrical & General: range of cabinet
loudspeakers. @Electro-Voice: full range of
professional mic and loudspeaker systems, plus
mixers and amplifiers from sister company
Tapco. New products on display will include
the C-12 mixer from Tapco and the XEQ-/
electronic crossover/equaliser from Electro-
Voice. AElectro-Voice: comprehensive range
of PA horns, line radiators and dynamic mics.
@Elektroimpex: FIT-IC modular automation
ready console; STM 610 tape recorder; SL-101
direct drive professional turntable; and
PCP-10]1 commentators desk. @EMT: range
of studio turntables including the EMT 930
and EMT 950, and a new model, the EMT 948
direct drive turntable featuring quick-start and
back-cueing facilities, a low rumble drive and
a motor-driven tone arm lift for low pick-up
wear. Also the company’s reverb units.
@Enertec: UPS-4000 series 24-track automa-
tion ready console; UPS-5000 and UPS-5100
consoles; F-462 series of tape recorders;
GCE-4000 serics of solid state switching grids;
and a cassette broadcasting system. AEuro-
tronic: range of PA equipment including loud-
speakers and amplifiers. @Feldon Audio: wide
range of products including Inovenics Mode!
500 acoustic analyser and improved Eventide
Model H949 Harmonizer. AFitch Tape Mech-
anisms: 7250 range of NAB ‘A’ tape cartridge
record and playback machines; 7/00 replay
machine; T/0] record/replay machine; and
T70 Cartette machines. Also Audiopak car-
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New EMT 948

tridges and the company’s range of BGM
NAB ‘C’ cartridge machines for background
music installations. @Future Film Develop-
ments: comprehensive range of cables, cords,
connectors, jackfields, wiring aids and associa-
ted components, plus a wide range of audio
accessories. @Genelec: range of monitor loud-
speakers comprising the /0/9A4 bi-amplified
mini monitor; the $30 tri-amplified broadcast
monitor; and the 1024A tri-amplified music
monitor. @Gotham: wide range of products
will be displayed including Amber 3500
distortion measurement instrument; Allison
Kepex II noise gate; TTM /24 multirack and
202 stereo noise reduction card frames;
Inovonics digital plotter option for the Mode!
500 sound analyser; Urei //78 sterco limiter
and 546 dual parametric equaliser; Urei studio
monitor loudspeakers; Lexicon 224 digital
reverb unit; Switcheraft QG audio connectors;
and MRL test tapes. @Grampian: dynamic
ribbon mics; amplifiers; reverb units; and
portable mixers. @Harrison: Autoset micro-
computer based control system; 4832C and
3624 Series automated consoles, and new
DCI (Distributed Control Intelligence) MR-/
digital/analogue hybrid console. A Hayden
Laboratories: full range of Sennheiser mics and
headphones, plus a new radio mic transmitter/
receiver, and further additions to the Infraport
infra-red sound transmission system. @HH
Electronics: TPA Series D and S500D profes-
sional power amplifiers and the company’s
MOSFET power amps. Also electronic echo
units and portable stereo sound control
mixers. @ICM: C-Zero cassettes; the DO-2000
dropout checker; ICM 7804 automatic wind
tester; and the C-Box cassette packing and
storage system. @Infonics: 200 Series tape
duplicators including a high speed metal tape
cassette duplicator. @lvie: [E-174 micro-
processor controlled acoustics analyser and
IE-30A spectrum analyser. @ITC: 3D Series,
RP Series, and SP/WP Series cartridge
machines, plus new Series 99 cartridge
machines featuring microprocessor control
and modular electronics. @JBL: complete
range of studio monitor loudspeakers. @KEF
Electronics: range of monitor loudspeakers.
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AKeith Monks: EDC radio mics; new semi-
professional record cleaning machine; and a
comprehensive range of audio equipment.
@Klark-Teknik: new DN60 }-octave realtime
spectrum analyser; plus the DN27 and DN22
graphic equalisers; DN70 digital delay line
and DN7/ controller; and the DN34 and DN36
analogue time processors. Also the Statik
Acoustic range including the SA430 electronic
crossover; SA20 dual reverberation system;
SAI0 octave equaliser; and SA4/00 dynamic
delay/flanger. @Leevers-Rich: Proline 2000TC
and Proline 1000 }in professional tape record-
ers, plus the LR70 and LR7/ bulk erasers, the
LR72 tape head demagnetiser, and the LR73
studio digital clock. @Lyrec: new-look,
externally redesigned 7TR532 24-track tape
recorder and the ATC remote controller. Also
the company’s high speed cassette duplicating
system. @3M: UK debut of the company’s
32-track digital mastering system; plus 4-track
digital recorder; digital delay disc cutting
preview unit; and digital editor. Also the M79
24-track recorder; Wollensak cassette duplica-
tors; and Scofch audio tapes including the
Scotch 265 digital mastering tape. A Martello
Sound: radio mic equipment; cordless radio
PA system; and a portable PA system. @MCI:
JH-600 console, JH-45 synchroniser, JH-24
tape recorder and the JH-100 Series recorders
in various configurations. @Midas: PR System
mixing consoles in a variety of input/output
configurations for sound reinforcement, on-
stage monitoring, recording and production
applications. Also, new TR Systern modular
theatre consoles available in 24, 30 and 36
into 8-8 formats. A Millbank: range of sound
system equipment including the PAC-Systen,
MIL Series Two system, and the IPA 410 radio
mic system. A Modular Communications: range
of PA equipment including rack-mount units,
a programmable mixer and several integrated
amplifiers. @Mosses & Mitchell: range of jacks
and jackficlds including the 440 range of
miniature jack sockets and jackfields.
A Mustang Communications: range of sound
equipment including the MMA and DA50
mixer/amplifier units and the SS range of
power amplifiers. Also the new AM20 range of
entertainment programme sources. @@Nagra:
range of portable tape recorders in a number
of  configurations. @National Research
Development Corporation: the NRDC will
demonstrate the Ambisonic surround sound
system using material originated from the
Calrec Soundfield mic. @NEAL-Ferrograph:
modular SP7 }in tape recorder, available in a
number of customised configurations. Also the
Logic 7 and Studio 8 recorders, the RTS/2 and
ATU]/! test instruments, and the NEAL range
of cassette recorders. @Neve: Model 8108
console with centralised microprocessor con-
trolled assignment facility. @Neumann: VAMS-
80 automated disc mastering lathe, plus special
preview tape deck, SP79 control console,
SAL74 cutter drive logic, and $X74 feedback
stereo cutterhead. Additionally, complete range
of mixing console components and studio
condenser mics including the KM.S84 and U89,
and the new KMR84 condenser shot gun mic.
@NTP Elektronik: wide range of products
including PPM meters; compressor/expander
amplifiers; limiting amplifiers; equalisers; and
other audio processing units. New models
include the type 582-7/00 programmable remote
controlled 14-band graphic equaliser, com-
prising a central control and programming
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Developments

professional mixers

Designed to team up with professional equipment
for studio sound on location e o

Of advanced design and proven performance these are purpose B-~Micromixer AD 031
built battery powered portables, of solid %" aluminium with C~Minimixer AD 007
carrying handles. Top quality components, modular construction
and stringent quality control ensures the highest degree of
reliability. For use on location with professional tape recorders —
Nagras/Stellavox etc, outdoor broadcast, stage mixing or to
supplement studio consoles when added capacity is required.
Over 300 in trouble free use world wide.

MINIMIXER AD 007
8in 4 out. Compressors. size 540 x 480 x 225mm Weight 22.7 kg
MICROMIXER AD 031

8in 2 + 1 out + options  size 420 x 335 x 127mm Weight 10 kg
PICOMIXER AD 045

6 in 2 out size 340 x 265 x 110mm Weight 6.2 kg
PICOMIXER AD 045

Mk I

AD 075 SuperSystem

AD 055 Stereo Compressor Limiter

Avava

Developments
Hall Lane, Walsall Wood
WALSALL, W. Midlands, WS9 9AU

Telephone: Brownhills 5351/2/3 (STD Code 05433)
Telex: 338212 Audio

Scenic Sounds Equipment
97-99 Dean Street London WIV 5RA
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unit, which is fed by a motherboard with four
eq channels (or muitiples thereof), and which
has a floppy disc computer facility. @®Ortofon:
DSS 731/732 stereo cutterheads; GO 741/GE
741 cutting amplifier set; CPS 741 correction
amplifier; STL 732 regulated filter; TTG 791
test tone generator with two VU meters; and
the company’s range of pick-up cartridges.
Also the Cybersonics DM 2002 automated disc
cutting lathe. @Otari: MTR-90 2in, 16/24-track
master recorder featuring symumetrical tape
path and pinch-roller-free direct drive capstan
controlled by a phase-locked closed-loop servo
system. @Philips: motional feedback loud-
speakers. A Prophon: A X84 8-channel stage
multiway system for use in conjunction with
an off-stage mixer. A Pye Business Communica-
tions: new Philips SQ6 modular programmable
PA system. @Pyral: wide range of open-reel
and cassette tapes; plus magnetic soundtrack
film; master lacquer discs; and a spectrum
analyser. @Racal-Zonal: range of audio tapes
and cassettes including the low noise 888
mastering tapes, type 666 tapes; and super
ferric oxide cassettes. @Raindirk: Series 111
28/24 console and the S2000 16-track console
for smaller studio, broadcast and sound
reinforcement applications. @Recortec: auto-
mated cassette duplicator system with auto-
matic cassette feeder. A Rediffusion Reditronics:
full range of PA and audio-visual equipment
including signal sources, processors and loud-
speakers. @SAE: Mode! 180 2-band per chan-
nel parametric eq; Model 2800 4-band paramet-
ric eq; and the Mode! 1800 dual 2-band para-
metric eq. Also the company’s range of power
amplifiers. @SATT Elektronik: SAAMS82 small
8/2 portable mixer; plus the new SS Series and
a new small 4/2 mixer, the SAM42. @Scenic
Sounds Equipment: wide range of products
including Amber audio test sets; Allison Fadex
automated VCA fader module and 65K
programmer, APSI modular equalisers; BTX
SMPTE code generators and tape synchroni-
sers; dbx comp/limiters; Deltalab DL-] digital
delay module, DL-2 Acousticomputer, DL-3
digital delay line and DL-4 Time Line, Editall
precision editing blocks; Emilar range of loud-
speaker components; Lexicon Model 224 digital
reverberation system; Marshall Mini Modulator
and 5002 time modulator; MicMix XL-305
reverb unit; Orban effects and equaliser units;
Rebis parametric equaliser, comp/limiter and
noise gates; Schoeps capacitor mics; Valley
People Trans Amp LZ pre-amplifier; White
Instruments 200 Series microprocessor control-
led realtime analyser; and a new programmable
parametric equaliser with 28 non-volatile
memories from 360 Systems. §Schoeps: large
range of studio condenser mics and accessories
including several new active accessories for
the Coletre Series. @Sennheiser: new radio
mic transmitter/receiver equipment using the
company'’s HiDyn compander system to
increase dynamic range. Also the company’s
range of mics and headphones. @Sescom:
expanded range of audio modules and trans-
formers; and a new range of electronic products
including a 3-band parametric equaliser, 10-
band graphic equaliser, and 4-channel mic-
mixer; plus several new 3-way splitter boxes.
@Shure: SM8/ cardioid condenser mic; SC39
Series phono cartridges; and Pro Master sound
system; plus the company’s range of dynamic
mics. @Sifam: wide range of YU and PPM
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NTP 582-100 programmable equaliser
system

meters, control knobs, switches and transform-
ers. @Solid State Logic: SL-4000 E Series
automated console and SSL studio computer
system, including several new hardware and
software extensions, and a Toral Recall option
using a satellite computer to store and recall
each control setting of the console’s I/O
modules. @Sony: wide range of digital audio
units. @Soundcraft: range of consoles and
multitrack tape recorders. Tape recorders
comprise the SCM-387-8 8-track and SCM-
381-16 l16-track, while consoles include the
Series 400, Series 1S, Series 1624 and the
Series 3B automated console in 16/24/32-track
configurations. @Stanton: new Mode! 310
phono pre-amplifier/equaliser and Dynaphase
55 headphones. Also the 500 Series, 680 Series,
681 Series and 881S Series phono cartridges.
@Studer: 4800 and A80VU multitrack record-
ers; TLS 2000 SMPTE sync/edit system; new
20-memory autolocator; new remote control
unit for the A80VU; new A80 disc cutting
preview machine for use with the Neumann
VMS-80. and the Revox range. Also the Model
369 32/4 console; Model 069 OB console;
package stereo local radio console; telephone
hybrid; and stereo balancing unit. @Swintek:
Q-dB-S pocket receiver for radio mics; range
of radio mic systems; hand-held lavalier cord-
less mics with multiple diversity antennae; and
MK200 communicator. @Tannoy: Buckingham
3-way monitor loudspeaker system; Classic
Dual Monitor and Super Red loudspeakers;
and the company’s hybrid passive/active cross-
over with time compensated circuitry and
parametric equalisation for the low frequency

section. @Telefunken: M54 32-track tape
recorder, plus the company’s other tape
machines. AToa: comprehensive range of
sound and communications equipment. New
products include a range of horn loudspeakers
and drivers; the VMS 2000 modular PA
system; and a new range of professional
equipment comprising 6, 8 and 16-channel
mixers, front loaded and bass refiex cabinets,
powered column and monitor loudspeakers,
plus a graphic equaliser and the EMX /0 digital
echo mixer. @Tore Seem: new SEESAM
broadcast/recording console with solid state
input/output matrices, dc grouping, and
microprocessor controlled fader operation and
routing and signalling functions. Also on
display a wrap-around broadcast console
system and a small mixer. @TRAD: details
and products from this company which
specialises in buying and selling new and
second-hand studio equipment. @Trident:
Series 80 modular console; TSM Series console
available in 32/24 or 40/32 configurations; and
Fleximix modular console system expandable
to 24-track. Also the rack-mount parametric
equaliser/filter and stereo limiter/compressor.
ATrusound: wide range of public address,
intercom and entertainment distribution
systems. @Tweed Audio: semi-standard broad-
cast console system in various frame sizes with
comprehensive metering and monitoring facili-
ties. Also the BI64 standard production
console and the BC82 battery/mains portable
mixer. @Ursa Major: SS7-282 Space Station
digital reverberation system comprising a
digital delay line and digital reverberation
synthesiser. A Vitavox: range of multicellular
high frequency horns, compression drivers,
bass drivers, and passive dividing networks.
@\ ayne Kerr: Wayne-Kerr-Radford ranges of
high quality test instruments including the
RA200 analyser and ADSI digital store unit.
@Woclke: range of professional record, play-
back and erase heads for 16/24-channel
multitracks, plus the company's other multi-
track heads. Additionally, wow and flutter
meters, wave analysers, and bias/distortion
meters. @Studio Sound: editor Angus Robert-
son and assistant editor Noel Bell will be
livening up the proceedings together with Phil
Guy who will be on hand to meet advertisers.
Also in attendance will be staff from our sister
magazine Sound International including editor
Richard Elen. [ |

The new Philips SQ6 modular programmable pa system

——
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Thewhole truth.

Bipolar transistor poweramplifiers are from 150 to 800 Watts.and multiples thereof, using
obsolete. the X300 {requency dividing network.

Now there's HH MOS-FET technology; with Andonceinstalled, our cool MOS-FET
nothermal mnaway nosecondarybreakdown, amplifiers will perform with so little distortion, that

simplercircuits. fewer imd.dfd.andtimd arealmostimmeasurable by
R componentsandsuperiorhigh- contemporary standards.

| end performance forbetter sound Soatlastyoucanhoostyourinput with total
quality when reproducing fast honesty—and nothingelse.

transients.

Naturally,we anticipate
that most professional sound
engineers willbe eagerly
switching overto MOS-FET at
the first opportunity. So to make
iteasier,there are 4 models (all
19"rack mounting) with outputs

Graduate to the SO's. MOS-FET.

HH Electronic, Dept. A4, Viking Way, Bar Hill,
Cambridge CB3 8EL.. Telephone: Crafts Hill (0954) 81140,
Telex:817515 HHElec G.

DAL 9036

1
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Direct cut

No prizes, but guaranteed surprises, for
anyone who can date the following note taken
verbatim from an LP album sleeve. Since
the introduction of magnetic tape, recordings
have been made on tape, then transferred to
discs. To eliminate the tape step is to reduce
distortion, widen frequency response,
eliminate hiss, improve transient response and
Increase signal-to-noise ratio. Heretofore,
only a few recording engineers have heard the
fantastic fidelity that is possible by recording
directly on the master disc . . . the music was
cut directly onto the disc master at the
recording session: no magnetic tape was used
and no editing possible. Equipment of the
highest quality was used (Neumann lathe with
Teldec cutting head) and the music was
chosen for its extremely wide dynamic and
frequency ranges.’

The music in fact was just under 17 minutes
worth of the Mannes College Brass ensemble,
conducted by Simon Karasick—one piece
by Tomasi and one by Bach. No it wasn't
one of the current spate of direct-to-disc
recordings that followed the 1970 release of
Lincoln Mayorga and Distinguished Colleagues.
The record in question was actually published
in 1963. In that year the enterprising
American magazine Hi Fi/Stereo Review put
out a stereo test record (under the uninspiring
title Model 211). Side | was a string of the
usual identification, phasing, balance, response
and tracking tests. But Side 2 was the
direct cut programme mentioned above.
Though my copy has long since been degraded
by sub-standard pickups it still sounds very
impressive. One interesting point is that
the two musical pieces are separated by a
locked groove, ie the side doesn’t play straight
through: you need to lift off and replace
the pickup in the lead-in groove on the
second track. Those of us (self included) who
have traditionally referred to the Lincoln
Mayorga disc as the first direct cut LP ought
really to rephrase our descriptions as the
“first double-sided direct-cut album with no
locked grooves and continuous play
throughout both sides’.

Chance find

Browsing through the ‘remainder’ racks of
an American record store | chanced on a real
oddity. RCA LSP 4543. It's a Nilsson
album, titled Aerial Pandemonium Ballet. As
the title suggests it’s a compilation of tracks
re-issued from Nilsson's superb early albums
Aerial Baller and Pandemonium Shadow Show.
tn fact the record has been sitting, apparently
unnoticed and forgotten, in RCA’s lists

since 1973. The British company was for
instance unable to find a single copy. There
is an interesting reason why, unlike most
compilation albums, it’s never carried any
commercial clout. The atbum isn’t just a
compitation. The selected tracks, some from
each atbum and one mysteriously missing
from the originals, is a remixed, revamp.
There are even some freshly recorded vocals.
The remix is surprisingly extensive and

72 STUDIO SOUND, MARCH 1980

explained on the sleeve. Backing tracks have
been slowed down, voice dumped and
backings re-equalised. On the track Togerher
new vocals have been added, the bridge
completed, edited out and the backings
remixed to lose some instruments and gain
others. Perhaps, predictably, different
engincers are credited on the new and old
issues. There’s an old motto, ‘Never tamper
with perfection®, which seems more than a
little appropriate in this case.

Quick as a flash

At least twice now commissionaires at the
BBC TV Theatre in London have tried

to eject actors ‘planted’ in the audience when
they started to play a pre-rehearsed part in
the show. On each occasion no one had
thought to tell the commissionaires in advance
that an interruption from the audience was
planned. It also happened during the Proms a
couple of years ago. Some bright spark on
the production side thought it would breathe
fresh life into Leonora if a trumpet blast were
1o be sounded from high up in the gods,
rather than the brass section on the Albert
Hall stage. A few bars in advance of his
entry, the distant trumpet player unpacked his
horn and fingered the vaives as trumpet
players do. Quick as a flash a commissionaire
appeared out of thin air. **We'll have none
of that there here,”” he pronounced,
confiscating the musician’s trumpet. “If you
want to fool about like that, go downstairs
with the other promenaders.”

More on hearing
An engineer's ears are his most valuable
possession, so it pays to look after them.
Since few engineers are likely to read medical
books at bedtime it seems a reasonable
assumption that few people will have noted,
let alone ploughed through, a recent medical
field study by three Polish workers on hearing
loss in a remote Silesian village. Their work
isn’t a Monty Python joke, and it's more
than a little relevant to the studio world.

By now it’s pretty well known that excessive
exposure to exceedingly loud noise can
induce permanent hearing loss. [t's also pretty
well known that impulse noise is more
dangerous than steady noise. Old soldiers,
who were subjected to long periods of rifle
range practice without ear protection. often
have seriously impaired hearing. But medics
have found it very hard to produce hard
facts and figures on INITHL (impulse nois¢
induced hearing loss) because it requires a
long-term study of a very stable work force.
This is where Silesia comes into the picture. It
was there that the three Poles found a remote
village which, for over 200 years, has been
famous for its drop-forge. People from the
village have been working at the forge for
everal generations, mostly without any ear
protection. So in that village it is possible to
compare the hearing of people who had
worked with loud impulse noise over periods
ranging from a few months to a whole
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lifetime. The researchers found sound levels
of between 127 and 134dBA (dependent on
the weight of the drop forge hammer) with an
almost instantaneous risetime and an impulse
duration of between 100 and 200us. There
was also a general background noise level

of around 110dBA and workers were
subjected to between 3,000 and 10,000 noise
impulses every day. This compares quite
closely to mixing rock at high level, with
peak-unlimited drum tracks, for long periods
of time.

The sobering discovery made from
comparing old and new workers at the forge
was that during the first three years their
hearing in the range 4kHz to 6kHz
deteriorated at a rate of around 20dB a year.
With steady state noise it would take between
10 and 15 years to produce the same amount
of damage as the villagers suffered in five
years. Also at lower frequencies, between
IkHz and 2kHz, the damage was less and
occurred much more slowly. The most easily
damaged frequency range proved to be
around 6kHz, which sutfered serious and
irrevocable damage within just two years.

What this means is that anyone in the
business of mixing percussive or transient-rich
music (either in a studio or at live concerts)
shouldn’t cross their fingers and assume
that ear damage only starts to matter after a
few years. Even after just two or three
years it may be too late, at least in the 4kHz
to 6kHz range.

AZOIY__

Is there any other company in the world,
which is better known than its country?
Rather curious was the statement to AKG-
President Leopold Steinkellner, when talking
with an engineer of a broadcasting company
in New York. The young man was mistaking
‘Austria’ for “Australia’; even ‘lovely Vienna’
was quite strange to him. But: “Of course. 1
know AKG and your excellent microphones™.
The president: **For a patriot it's disappointing,
but for my company the finest reference!”

(2 2]

Peter Fellgett, Professor of Cybernetics at
Reading University, has been left speechless
by the current output from Studio Sound, the
highly-technical journal specialising in micro-
phones, stereo, quadraphonics and all that jazz.

Paying tribute to the prof in an article on
ambisonics, the magazine states: ‘British
NRDC patent 1369813 stems from the work
of Peter Fellgett and dates back to 1871 .. "

“Peter Fellgett is not as old as this suggests,
1 am told by Ted Bell, the university's senior
assistant registrar.

So if you are receiving me, Studio Sound, 1
can assure you that our prof is still very much

switched on.
Reading Evening Post
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Yourown
one-off Ferrograph

at aprice no similar
machine can equal.

Why Ferrograph?
Quite simply because it
gives you the very best
sound recording quality,
based on 30 years
production.

And the reliability that
comes from near-total in-
house manufacture, stage by
stage control and 100% unit
inspection before despatch.

How else could every
Ferrograph reel-toreel recorder
offe?r you 10,000 hours regular
use:

Why the SP7?

Because it offers all this
Ferrograph quality in a machine
that’s custom-built with the exact
facilities you need, at an

Select your SP7
Tick the facilities that interest you

— e =
SR §
gy p— OO=
Stereo+Mono Track Selection+ Dolby
— =g
Q [ET[E] Q e
‘U?-—i Woyr— p =) I—:?-J

. 0 . =00—=
Stereo+ Mono Track Selection + Mic inputs

. =
- .

) =K r—c=

A—o_s

;' OO ’ [ _.~ B B N .
Mono
O O
T OO _ 0 -

Mono + Mic input

extremely competitive
cost.

You have the
performance and flexibility
normally available only on

more expensive recorders,

without paying for features
you don't need.

You have the best there is
within a budget.

Just specify the features you
want.

They’ll be built into a 3-head,
3-speed, 3-motor recorder which
uses the transport and logic
controls that made the Logic 7
famous.

The price? Basic Mono
£395. Basic Stereo £495.

Plus the options you choose.
And that’s your next step.

<« Stereo +Mono Track Selection

Send us the completed coupon and we will let you
Basic Type Optional Facilities know how much your custom-built SP7 would cost.
Mono Balancad Line in/out And we'll send you the SP7 leaflet.
Stereo Power Amps (10w)
{incl. Mono Selection) + Speakers Name
Line in/Line out Dolby B NR Systemn
Microphone Input(s) (Sterea Models only} Position o
Heads Rack Mounting Kit (19in)
Mono - Full Track NAB Adaptors (1 par) Company ) ) -
Half Track Stainless Steel
Stereo r-?alf ??ack Reel Retainers Address - E— ]
Quarter Track Cannon XLR Connectors
Tape Speeds (3) Power Supply = =
High 15"/7 "/ 3%" 240V 50Hz Post Code
Medwim7Y:"/3%" /177" 220V 50Hz T = = T
Low 3%"/1 %" / 6" 110V 60Hz Telephone o ~ lin case of any query)
l%%gaclicslstion Quantity Required Simonside Works, South Shields,
Demonstration requested Tyne & Wear NE34 9NX England )
e 4 Telephone: (0632) 566321, Telex: 537227

EALFERROGRAPH |
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Introducing a present

having to rethink what you did. Just touch the

v memory button and it'll all come back to you.
' i 4 & ATR-124 lets you rehearse what you've got in mind,
L ' ’ﬂ’ﬁ i without recording it, to make sure

” & what you’ve got in mind is right.  id g
Once you go Tape can be manipulated faster — 8

through a record-  which means you'll get the & .

\ ! ing session with the  sound you want sooner. And — "

_ , new ATR-124 24-  the chance to try something “a ¥

. channel recorder little different.” All because of -, =

by Ampex, you'll the speed and accuracy that -0

want to go through ATR-124 puts at your fingertips.

hanother. Becalésl,f;“v\gth ATR-124 doesn’t take away
EelC=ny Sl ) 1S your creativity, it adds to it.

I

cover something new you can : :
do. Things that you can only do The less time spent setting up,
with a recorder that’s full of features of the future correcting, and redoing, ihe
‘ more time spent creating. And
ATR-124 gives you the unheard of: when you add features that
Time on vour hands. help you create to the ones that

~—Which means you-can use that time to give clients———help-you-save time,you've gotone very potent
more of what they’re paying for—your creative skills.  piece of audio machinery. Take the control panel

With the ATR-124 microprocessor-based control for instance. It’s like nothing you’ve ever seen.
system, you can pre-program what you want to do Pushpads linked to a microprocessor give you a
ahead of time so you won’t waste studio time setting new level of creative flexibility. Program a setup,
things up. When their time starts, you’re ready to then change it. Then change it back, all with a
record by touching a single recall button. single fingertip.

ATR-124 also lets you duplicate a technique A repeatable, variable speed oscillator for pitch
you may have used earlier in the session without correction and special effects is built in. In addition
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fromthefuture: ATR-124.

to the standard output, there is an optional auxil-
iary output with each channel that enhances
flexibility. So don’t think that ATR-124 is going to

Memory, and Record Mode diagnostics. The
point is this: If you like the ATR-100, you’re going
to love working with the ATR-124.

ATR-124’s Control Panel. Speed and accuracy at your fingertips.

replace anything that you do. On the contrary, it’s
going to improve the skills you have, if not help
you develop some new cnes.

ATR-124 picks up where ATR-100 leaves off.
It’s only natural that the people who brought you
the ATR-100 should be the ones to bring you some-
thing better. ATR-124 offers you 24 channels
instead of 4. You also get many new and exclusive
features. The kind that have set Ampex apart from
the crowd for the last 30 years. Features like bal-
anced, transformerless inputs and outputs; a
patented flux gate record head; 16" reel capability;
input and output signal bus for setup alignment;
membrane switch setup panel; fingertip-operated
shuttle speed control; and microprocessor-based
' synthesized Varispeed -50% to +200% in .1% steps
or in ¥ tone steps. ATR-124 also features micro-
processor-based control of Channel Grouping,
multiple 24-channel Setup
: Memory, Program-

Stay Alive

mable Monitoring,

ATR-124 options.
As impressive as the ATR-124 itself.

With the addition of a built-in Multi-Point Search-To-
Cue (MPSTC), you can rehearse edits and control
five tape-time actuated events and be compatible
with SMPTE time code. Separately controlled aux-
iliary output amplifiers with each channel provide
simultaneous
monitoring of nor-
mal and sync play-
back as well as all
other monitoring
modes. A roll-
around remote
control unit can
also be added to
the ATR-124
which contains all
control features
normally found on
the main unit.

ATR-124. Your next

step is to experience it firsthand.

As you scan the points we’ve covered, remember
that you’re scanning just a small portion of ATR-124’s

e N O o

ATR-124’s Multi-Point Search-To-Cue (MPSTC).
Provides 100 cue locations.

story. We haven't even begun to discuss the
. § accessibility of key components for easy servic-
S

ATR-124’s

rugged, precision-
machined casting provides
unsurpassed mechanical
stability.

ing and minimal downtime, or the features
we’ve built in to give you greatly improved tape

+'7" handling. To find out more, write to us at the

address shown below. We'll send you a brochure
on ATR-124, our latest audio effort. Better yet, call us
and we'll set up a demonstration. It’s really the only
way to listen to the future,
ATR-124. Pure 24-Channel Gold From Ampex.

ANVIPEX
Listentothe future

Ampex Corporation, Audio-Video Systems Division,
401 Broadway, Redwood City, California 94063 415/367-2011
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Commercial radio,

the engineering experience

T doesn’t seem so very long since
October 1972 when London

Broadcasting Company (LBC), the
first of Britain’s Independent Local
Radio Stations, took to the air-
waves, but in fact six years have
elapsed. In broadcasting and tech-
nology terms this is a considerable
period of time, and a number of
changes have occurred. Changes
in programming, equipment,
presentation and, perhaps most
important, changes in financial
viability, and here is the key to the
development of ILR.

Early on, during the embryonic
period of Independent Local Radio,
very few stations were capable of
‘making ends meet’, and a number
of stations are still recovering. For
some stations during that awkward
period of time massive additional
capital investment had to be made
by their shareholders, usually as
loan stock, and this has to be
repaid. Those days, however, are
now behind Independent Local
Radio and all companies are
trading profitably. A few are even
paying ‘secondary rental’ to the
IBA. This is a charge levied by the
IBA to companies whose profits
exceed a certain level, at present
five percent, of net advertising
revenue. The forthcoming year
will possibly see eight or nine out
of the original 19 in this situation.

With financial success comes
better programming, since pro-
gramming budgets can be increased,
wider coverage of sport and an
increase in outside broadcasts.
More and more companies are
getting into drama and this area is
highly consumptive of money and
studio time.

The programming of ILR is now
much ‘tighter’ than previously (all
of six years ago). Gone are the
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John Lumsden

John Lumsden, chief engineer of Radio Clyde in
Scotland, looks at how the technical operation of
independent local radio stations has changed in
Britain over the past six years.

days when commercial breaks were
identified by jingles in and out—
today the commercials are more a
part of programming. In this
particular area, ie commercials,
things have certainly improved.
Perhaps not technically but cer-
tainly from a production point of
view, and in particular a much
more intelligent use is made of
stereo. There has even been a
move in some stations to broadcast
live commercials from department
stores etc.

As an engineer my main interest,
strangely as it may seem, is engin-
eering and here there have been
many changes—all for the better.
Six years ago for instance, before
the Technics SP10 turntable, almost
all stations used Gates or Russco
turntables. These turntables were
very well made and proved to be
extremely reliable, but they suffered
from rumble, wow and flutter and
lack of speed accuracy, but they
did start fast allowing very tight
cueing of records. They also had
a nasty habit of jumping the first
groove, which was due to the very
high and undamped torque of the
motor. Brute force rather than
technology got the record up to
speed.

The Technics SPI0 completely
solved all of these problems. Speed
was locked absolutely solidly
against a quartz reference. Rumble,
and wow and flutter, could rival
the best hi-fi units, and the start
time was incredibly fast, partly
because it was under logic control.

STUDIO SOUND, MARCH 1980

It is no wonder that these turntables
have found their way into most, if
not all, of the Independent Local
Radio Stations. The turntable is
probably the most important piece
of electro-mechanical equipment in
Independent Local Radio Stations
since they carry around 50% of
the station’s output.

One of the hardest worked pieces
of equipment at any station,
second only to the turntable, is
the professional tape recorder.
Improvements here have been in
technology rather than perform-
ance, although the performance
has been marginally improved in
most parameters. In general the
audio performance is fairly com-
parable to that of the early
machines, but real improvements
have been seen in the tape transport
and the ability of the machine to
handle tape ‘more gently’. Machines
have appeared like the Leevers-
Rich Proline 2000 with dual cap-
stans featuring extremely low wow
and flutter due to the very efficient
servos used, and of course with
twin capstans, the tape tension
across the headblock can be defined
to very, very close limits.

The MCI JHI1I0 is also a ‘state
of the art’ tape machine. It does
not use dual capstans, but certainly
does not suffer as a result. The
machine uses a very comprehensive
logic system of control which
amazingly is extremely reliable. It
even comes with its own fault-
finding LED annunciator panel,
and has built-in autolocate, and a
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special feature of the transport is
the ceramic capstan spindle which
does not conduct heat, nor mag-
netic flux, and is extremely stable
mechanically. Ceramic can also be
ground to very great accuracy
with extremely small amounts
of run out and, therefore, the wow
and flutter is held to very acceptable
limits.

Magnetic tape used for recording
during the past six years has been
improved, giving better frequency
response and a much higher output
with the attendant improvements
therefore in noise. Racalin particu-
lar introduced the very cost effect-
ive Type 888 which falls into the
category of Super Tapes, like those
manufactured by Ampex and 3M.

Noise reduction equipment is
now widely used in Independent
Local Radio. Equipment like dbx
and Dolby has applications rang-
ing from logging recorders to radio
links, and multitrack tape recorders
are now being used for music
recording and drama production.
Four, eight, 16 and even 24-track
machines are finding their place,
and techniques in music recording,
as a result of the availability of the
multitrack recorders (like those
used in a recording studio), are
becoming widespread.

In the production studio of the
ILR station you will find digital
delay lines, harmonisers, flangers,
compressors, limiters, automatic
double track units, echo plates and
echo springs. The need has been
recognised by the ILR stations to
provide the equipment capable of
allowing the producer to approach
as closely as possible, in the studio,
the sounds that one hears on
records.

The broadcast cartridge machine
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is also a piece of equipment which
has improved out of all recognition;
in particular, the ITC 99 Series
which is an extremely advanced
micro-processor based unit (see
Studio Sound Feb 1980). Top marks
to ITC for a superb piece of work,
and top marks also to ITC for not
releasing the 99 Series machines
until they were 1009 convinced
that all the bugs were out of the
equipment. Compared to the older
cart designs it’s like comparing a
T-type Ford to a Lotus Esprit. The
99 Series features automatic azi-
muth adjustment of the record
head, which gives extremely stable
phase performance, automatic bulk
erasure of each cartridge prior to
recording, with full ramp down of
the erase flux giving a very, very
clean cart, almost indistinguishable
from virgin tape. It is a pity that
the Audiopak rtriple A series cart
has not been fully sorted out, since
it would compliment the excellent
performance of the 99, and in
particular, improve the noise per-
formance which, at the present
moment, is a limitation imposed
by the tape used at present in the
cartridges. The tape wound in the
new triple A is of the HOLN type
(high output, low noise), has much
more headroom and a better distor-
tion performance.  In the mean-
time, we will have to wait for the
automatic dbx noise reduction unit
under development for the cartridge
machine, and this should help to
alleviate the noise and distortion
problems which are, to say the
very least, marginal at the present
moment.

Another area for improvement
in stations has been the introduc-
tion of digital delay lines for phone-
in programmes. The Eventide
BD955 is a mono unit offering full
15kHz bandwidth, very low noise
and 6.4s delay, and has a facility
allowing the user to slide into delay.
This avoids all the difficulties
previously associated with tape
delay units. Arrangements have
been made by Eventide to slave a
second unit from the master, so
allowing stereo operation, and
amazingly there is no degradation
of the phase performance.

Whilst on the subject of phone-
ins, it is only fair to .mention the
Post Office who have been quite
busy redesigning the phone-in
interface, previously referred to as
the Hedgecoe Equipment and now
called Telespot. This new equip-
ment works very well but is expen-
sive. A number of the smaller
stations have modified key and
lamp units with line divert relays.
These also work very well and are
ideally suited to the smaller stations
operations. Hopefully these will
continue to be made available.

Now the radio frequency side of
broadcasting. Electronic news
gathering equipment is now avail-

able from McMartin and Marti.
These small compact units offer
high quality audio performance
with power outputs up to about
3W, allowing coverage of most
towns and cities. They offer to
newsmen the ability to ‘get in’ live
to programming from the scene of
almost any occurrence. These units
are fitted with rechargeable batter-
ies and up to three hours continu-
ous broadcasting can be had from
one charge.

The IBA themselves have also
been busy and a number of
improvements have been made to
the programme injection equip-
ment at the transmitters. These
improvements have, on medium
frequency transmitters in particu-
lar, improved the sound by using a
‘harder’ limiter setting, so allowing
the average level of modulation to
increase.

Some over-air tests have been
made with the Optimod-AM unit
produced by Orban. This is a multi-
band limiter / compressor which
allows very high average levels of
modulation, and is guaranteed to
win any loudness war with Radio
One. Whether or not this unit is
adopted remains to be seen, but it
certainly does increase the loudness
of the station. The clarity is also
improved since the hf end is
enhanced due to the band process-
ing employed by the device. Even
the coverage area is improved
marginally because, obviously, with
the higher level of average modula-
tion the signal-to-noise ratio at the
fringe of the coverage area is
improved.

Looking to the next six years
what do we see in the crystal ball?
Traffic information broadcast via
the BBC’s excellent Carfax system
or alternatively on VHF, using one
of the SCA channels of the VHF
transmitters. Radio Oracle is also
a possibility with an alphanumeric
display built into the radio receiver.
This could also provide programme
information or station identifica-
tion which could allow the listener
to select his or her type of entertain-
ment without actually listening to
the station! Something not quite
right here—but being serious once
again, the most important develop-
ment could be the possible intro-
duction of stereo on medium wave
using one of the many systems
currently being reviewed by the
National Association of Broadcast-
ers in the USA and the IBA in the
UK, and it is almost certain that
the BBC are likewise looking at
stereo on medium wave with a
view to providing this service
sometime in the future.

Radio has been around since the
Twenties but it is still going strong
and with 40 or so new stations due
within the next few years, I think
it’s safe to say a healthy future is
ahead and radio is here to stay. |l

...they say we are
the best...

Manufacturer and supplier of:

cassette parts

C-O cassettes

top performance

4 or 5 screws or sonic welded
special liner

soft or hard window

£ with plastic or stee! pin

tabs in or out
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Noreico style box
in different colors

C-Box storage system
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cover

Testequipment
Drop-Out tester DO 2000
Play + wind tester 7804

C-O Production:
over 60 million per year

Your partner for quality and
reliability

ICM Ltd.

Muhlebachstr. 27,

CH-8800 Thalwil

Switzerland

Tel. 01/72029 42, Telex 53759
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FECHNICALLY, the phone-in
is a complex form of radio
making use of clean feeds and
equipment to separate the voices
of presenter and subscriber. In its
simplest form, a phone-in consists
of a person telephoning the radio
station where the call is routed to
the on-air control room. The
presenter then talks to the sub-
scriber (person phoning in) and
both ends of the conversation are
transmitted—sometimes via a time
delay mechanism in case the caller
uses ‘unbroadcastable’ language.
But there are many difficulties
associated with phone-ins, which
may be divided into two main
headings.

1) Line terminations and balancing
It is essential that the incoming
telephone line shall be terminated
not only most efficiently but in
accordance with the requirements
of the telephone authority. On the
telephone line are two signals,
incoming and outgoing. The pur-
pose of the balancing unit is to
separate these signals as efficiently
as possible (a 2- to 4-wire converter).

2) Levels and phase
The outgoing level to line will be
approx +4dBm when measured
on a PPM (see appendix A) while
the signal level from the subscriber
will be between -26 and —10dBu.
This signal difference has to be
made up in the system somewhere
and so, by definition, degrades the
crosstalk performance of the 2- to
4-wire converter.

Because the telephone line is
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The telephone '‘phone-in’

their requests to the Bob

physically long parallel pieces of
wire, the capacitances, resistances
and inductances produce a complex
impedance which further compli-
cates the 2- to 4-wire conversion.
The signals have to be separated
as carefully as possible because any
mixing of the presenter’s voice
from the telephone circuit back
into the control room mixer will

cause unpledsant ‘coloration’
effects. This can be seen in fig 1.
A+f(A) is the original signal

modified by the effects of being
coupled directly to the telephone
line. Simple subtraction of the ‘A’
signal will leave the f(A) compon-
ent with the ‘B’ signal.

Basic 2- to 4-wire conversion is
performed by a hybrid transformer,
or the electronic equivalent, and a
simple hybrid is shown in fig 2.
The system makes use of two
accurately matched transformers

programme has been with
us in Britain for six years as a serious programme
format, the very first use of ‘phone-in’ techniques
having taken place as recently as 1965 when listeners
to the light programme were invited to phone in

Milter band.

arranged so that the ‘A’ signal is
cancelled in one set of windings
leaving the ‘B’ signal separated.
The f(A) component shown is
reduced by introducing a phase
shift into the ‘model’ winding.
This arrangement gives adequate
performance on short telephone
lines but has disadvantages.

a) Being a passive device, no gain
correction is applied to the signals,
this having to be accomplished in
the presenter’s mixer.

b) The adjustment of the variable
elements is critical and has to be
made for each individual call for
optimum results.

¢) No frequency response shaping
or filtering takes place so that the
system is susceptible to hum and
out-of-band noise.

The Electronic Hybrid
The electronic version of the hybrid

(FiG.1

PROBLEM OF SEPARATION
PRESENTER &'

L

SUBSCRIBER 8

TELEPHONE LINE

b Ao f(A)4B
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as developed by Alice, approaches
the problem from the same direc-
tion as the transformer but goes
much further. The theory is simply
that in order to balance out the
f(A) component exactly, it is
necessary to create the function
first. This can only be done with
an exact copy of the telephone line
in use—so the solution to the
problem is either to rent a second
line for every caller, or build a
model of a telephone line of
variable length. The first option
is ideal but prohibitively expensive,
the second option has been the
subject of research for over five
years.

The first two types of telephone
balance units produced by Alice
made the basic assumption that the
line characteristic had only two
variables; resistive and reactive
variables, and that these could be
present in different proportions. A
second assumption was made in
that once the unit was connected
to a particular set of lines to a
local exchange, the balance on each
line would closely approximate to
the others — the predominant
characteristics being the type of
cable and the distance to the local
exchange.  Within limits, these
assumptions were valid. The widely
used TBU2 has proved to be an
effective tool over a wide variety
of areas, its success being attribut-
able to acombination of a moderate
ability to balance the line, in
conjunction with a complex proces-
sing system which operates as an
automatic gain control, a filter
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system and a selectable ‘ducker’
which gives the operator the ability
to override the subscriber auto-
matically.

More recent research has shown
that the dominant problems in the
cancellation of the f(A) function
are less obvious and have their
roots in transmission line theory.
When a signal is sent down a long
line unless the line is correctly
loaded, a proportion of it will be
reflected back from the far end and
be received at the send end a finite
time later depending on the send

BF
SIMPLE HYBRID.

= 2

TELEPHOHE LINE

[ i |

B SIGNAL =

1. MODEL OR ARALOGUE OF TELEPHONE LINE

and return distance. Very few )
telephone lines are matched by the \ )
receiving apparatus and on lines
above 16 miles in length (including
both local ends and lines between
exchanges), this reflection has a ('FIG 3 Y
significant effect, making simple | \peroxiMATION OF SHORT TELEPHONE LINE
balancing  extremely  difficult. 0 :
Luckily, however, the majority of ——M—{Hmﬂ%—}m——{*—'
telephone phone-in programmes Low i 2 <]
make use of lines shorter than 16 T Te i T i
miles and these can be approxima- A — A AAAS
ted by the simplified diagram R R R R
fig 3. From the sending apparatus, A\ -
the line looks like the small
B
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resistance 2R in series with a small
capacitance C which is in turn
paralleled by a further resistor and
capacitor and so on. The research
produced a circuit giving a close
approximation to this idea of the
line together with a single variable
making the approximation valid
for any line between approx half a
mile and 16 miles.

Practical tests gave encouraging
results with the variable component
being adjusted for each line. For
809 of lines tested, rejections of
over 20dB were achieved across
the audio band (measured after
lifting the return level to equal the
send level). However, the better
the rejection the more sensitive the
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adjustment because of minor differ-
ences between lines, and the ‘all
lines to the same exchange are
similar’ thinking had to be modi-
fied. To get good consistent
balancing, the system had to be
automatic.

The Automatic System

The variable element in the line
analogue was redesigned to be
current controlled and electronic
techniques normally found in
precision engineering were bor-
rowed to produce a high definition
servo system. The result is the
TBU3 which senses the characteris-
tics of the presenter’s own voice
when sent to both the telephone
line and the analogue, and adjusts
the analogue to mimic the line.
The lessons learnt with earlier
systems were applied in the form
of signal processing, further im-
proving the ‘A’ signal rejection so
that for most lines the broadcasted
coloration is not noticeable, fig 4.

Long Lines

For lines above 16 miles in length,
the time factor of reflected signals
has an increasingly significant effect
on the balance setting at the high
frequency end, and the results
become less and less predictable.
An extreme example of this showed
itself during tests on a 200-mile
line where the dominant reflection
was measured to be 4.5ms after the
send signal, and the dominant
impedance was heavily resistive.
This gave the automatic system a
problem that it was not equipped
to solve, so it assumed that we
were showing it a pure resistance
and that the reflections were part
of the ‘B’ signal. Results of current
experiments indicate that the direc-
tion of further research will be in
the computer field with fast
calculation of the significant time
delay modes and insertion of
artificially created analogues. It is
interesting that having developed a
practical system and knowing that
further development is well down
the slope of diminishing returns,
the cracking of the time domain
problem could have the spin-off of
eliminating echo from satellite
telephone links without the need
for that annoying squelch circuitry.

Practical Phone-in

The simplest practical system is
shown in fig 5 and is widely used
in smaller radio stations. The
presenter monitors the desk output
on headphones. A number of
telephone lines appear on a stand-
ard key and lamp switchboard
where the calls can be answered and
held by a receptionist. The recep-
tionist can communicate in some
way, usually via a talkback system,
with the presenter and can cue
him on a waiting caller. As

80 p
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At the end of the line

required, the presenter can route
a selected line through to the TBU
where 1t 1s converted to 4-wire
operation and feeds a line level
channel on the mixer. The TBU
also receives a feed from the mixer
of all channels excepr the line level
channel that it is itself feeding.
This is the concept of clean feed.
At this stage, all being well, the
presenter can converse normally
with the subscriber and both sides
of the conversation are transmitted.

A further refinement is that all
incoming phone lines in the line
switcher are fed with station output.
This prevents the callers getting
bored and keeps them informed of
the state of the programme. When
a profanity delay is used, the
system is identical except that the
mixer output is fed through the
delay system. When anything
‘unbroadcastable’ occurs, the pre-
senter can either trip the system
into ‘real time’ or insert a jingle
to cover the preceding seven
seconds, then the programme
returns automatically to the delay
mode. Increasing use is being

made of the digital delay line
where the programme starts in
‘real time’ and builds up the delay

/

over two minutes by removing
segments between words. The
‘dump’ procedure then loses the
delayed interval and returns to
realtime—starting the delaying pro-
cedure again. Operationally the
system is superior to tape delay
but has the disadvantages of not
allowing rapid repetition of dump-
ing nor having available a perman-
ent record of the programme—a
back-up logging tape! The use of
delay introduces extra disciplines
in that the presenter is forced to
listen to the output of his own
mixer—transmitter output being
delayed. The subscriber must have
no radios turned on (in case of
feedback), and the station feed to
waiting subscribers has to be
predelay.

Conference Systems

Where engineering effort has been
available, a number of larger
stations have extended the scope
of the system to multiple phone-in
or ‘conference’ systems. This
basically enables a number of
subscribers to be on the air
simultaneously with the ability to
hear the presenter and each other.
The system remains substantially

Left: Post Office Telespol rack al
LBC. Key and lamp swilchboard has 10
lines, the lower keys providing answering
and sending recorded message lo line,
the upper keys swilching lines to the
TBU. All swilching is dc lo the rack,
which has 10 line cards each with line
relays and termination, amplifiers for the
recorded announcement, melers to count
calls answered, and U-links for testing.
Below: Bias profanily delay lape re-
corder, with Alice TBU2 balance unit
bottom of left rack, and Studer Telephone
Hybrid boltom of right rack.
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the same except that a separate
balancing unit is required for each
on-air caller, and a separate clean
feed must send him all except
himself. Thus the system is limited
by budgetary considerations—and
the design of the mixer, unless a
conferencing telephone balancing
system is used (Alice TBU3A)
where the clean feeds are derived
internally.

Commercial Telephone Balancing
Systems

The first commercial balancing unit
to be used successfully in Britain
was the Hes Electronics module
from Belgium (see Studio Sound
January 1973). This unit reduced
the effects of the complex line
impedance with a resistive buffer
before applying a simple phase
correction, level adjustment and
filter system. I understand that the
original T7S¥30 unit is now super-
seded by a more elegant design
eliminating the requirement of
setting a rough balance.

The Alice TBU2 was marketed
in 1974 after field trials and proved
to be a usable and reliable system
with the remaining disadvantage of
variable rejection on difficult lines.

The most recent devices on the
market are the Studer Telephone
Hybrid and the Alice TBU3 and
34.

The Studer unit is fully auto-
matic and resembles the Alice
TBU3 in its approach to the
problem. Differences between the
‘A’ and f(A) signals are sampled,
processed and control signals are
generated to correct an analogue
line circuit into near matching of
the telephone line.

The TBU3 performs a similar
function with the addition of
automatic level control of the ‘B’
signal and a ducking facility. The
TBU3A is a collection of up to six
balancing units with the addition
of locally derived individual clean
feeds for conference operation.

With the availability of automatic
systems, future developments will
be in the operational field rather
than the technical performance of
the convertors.

Appendix A

The level allowed to be sent down
a telephone line is defined by the
British Post Office as a level of
—13dBm, this figure being measured
on a meter which averages the
programme peaks over a period of
one minute !

Due to the lack of suitable
equipment for measuring this
parameter, it is usual to assume
that peaks of up to +8dBm and
music to OdBm will be within this
requirement (measurements made
on a standard PPM).
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A studio had decided to produce its
own records and was putting a great
deal of time and money into a 5-
minute recording of a 35-piece steel
band. The studio was located on a
quiet hilltop, in a huge, abandoned
US Navy tracking installation, with
outside walls of corrugated steel
40ft high. Outside was a large
asphalt parking lot, ideal for set-
ting up the band.

The engineer would like to have
done the whole thing using a single
pair of Neumann U87s, in stereo-
sonic formation (set for bi-direc-
tional, coincident at 90° to each
other), but the chairman of the cor-
poration, a film-maker whose pre-
vious recording experience had been
with on-location portables, insisted
on having remixing capability on
the recording. Subsequently, the
engineer set up eight pairs of mics,
using U87s, AKG C4i4s, D202s
and D/40FEs (the mic collection was
a little strange having been ordered
by an AK G dealership in the Carib-
bean). He drew up placement charts
for all of the instrumental sections,
showed his assistants where to place
the group (as far away from the
building as possible), wrote down a
mic plot, and left for dinner at the
local Kentucky Fried Chicken.

When he returned, the brand-new
cable drum was being rolled out,
the mics were all in position and the
tape machine had been aligned.
Trouble was the orchestra had been
set up right next to one of the steel
walls. The engineer started to give
his assistants bloody hell, when the
chairman intervened. ‘It was my
idea to set them there. You see the
last time we recorded a steel band
that’'s where we put them.’ *“What
was it for?’ he was asked, ‘and what
were you recording with?’ ‘A film
and the soundman used a Uher.
Mono’.

Night was falling and the tem-
perature in the dry season in Trini-
dad drops very fast.

The band completed a take, and
it went well. There were some unex-
plained noises on a few channels,
but the biggest problem was the
slapback—it would have made an
MXR digital delay proud of itself.
the chairman smiled sheepishly
and agreed to move the band to the
engineer's location. The second
take was marred by the strange
noises again, but everyone agreed
that the sound was excellent. As
they geared up for a third and, it
was hoped, final take, strange pop-
ping noises started to appear, first
on one track, then spreading to all
of the others. The engineer rushed
outside in a panic. It had started
to rain.
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SEE THE BEST IN
SOUND & COMMUNICATIONS
EUUIlI\’TMENT
SOUND 80 INTERNATIONAL

EXHIBITION

CUNARD INTERNATIONAL HOTEL
HAMMERSMITH, LONDON W.6

26-28 FEBRUARY 1980
10 a.m.-6 p.m. Admission Free

You will see displayed :
Amplifiers, Microphones, Loudspeakers, Discotheque
Equipment, Public Address Systems, Background Music
Equipment, Paging Equipment, Hotel and Hospital
Communications Equipment, Cartridge Players, Mixers,
Intercoms, Recording Studio Equipment—in fact, the best
the sound and communrications market has to offer.

PLUS concurrent seminars from the Technical to the Practical

Organised by: The Association of Sound & Communica-
tions Engineers Ltd. 47 Windsor Road, Slough, Berks.
Tel: Slough 39455

————
SQN SALES LTD present the new

SPR-1 UNIVERSAL SYNCHRONISER
FOR ALL YOUR FILM SOUND TRANSFERS

Handles 50Hz AND 60Hz Neopilot sync. pulses

* Resolves 10Hz, 25Hz and 30Hz Subaudio (SN}
pulses

* Drives and slaves ALL modern portable reel-to-reel
recorders

* Use with Nagra H1/1V 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 fully descriptive colour brochure to

SQN SALES LTD.,

2 HIGH ST., PORT ST. MARY, ISLE OF MAN

Telephone: 0624 - 83 4294

Telex: SON Sales, c/o 629313 COMCAB G

New York Agent: John Messenger, Apt 2H, 300 W. 23rd St.
N.Y. 10011 Telephone:{212) 6919567

AVAILABLE SOON — SQN - 3 Control Unit for
Nagra SN recorders (3 mic inputs)

at AES
London
February

Three years of research in leading
Hollywood studios has produced a reyer-
beration device that meets the needs of
the country’s top music mixers.

Used on many hit records in studios
coast to coast.

ECOPLATE™ is the only reverb
whose decay profile is expressly designed
not to “get in the way” of the music. Yet it
envelopes the music with an incredibly
smooth, bright detay.

All this is achieved by new mech-
anical features found only in the
ECOPLATE,™ and cannot be duplicated
by other reverb systems no matter how
much signal processing is used.

Exclusive UK distributors
TURNKEY, 8 East Barnet Road
New Barnet, Herts. 01-440 9221

Applicatiorns invited for European agents
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Aphex Audio produets are known
and respected throughout the
world for reliability and superb
specifications.

Here are five such products for

the 1980’s,each designed to give
you a better sound.

0AS-24 Grouping and Automation System

It provides up to 10 subgroups from 24 audio channels, using B&B voltage

controlled attenuators.

The system comes in 3 parts; Control console, with 9 group modules each You can use it to extend the life of your console at a fraction of the cost of
containing grouping switches, mute switch and fader, and one master a new board, or move it from one studio to another any time you want,
module; VCA case with appropriate number of VCA cards; and therefore taking extra capability only where you need it.

’ power supply.
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APHEX CHICAGO LTD.

I want full i A ioS APHEXSYSTEMSLTD.  APHEX BENELUX
LyoD Tt gletads phe'x Auc'ho DSy L L 7801 Melrose Avenue, (Brussels) Tel: (02) 345.44.44 Tel: (312) 644-1666
on these products 35 Britannia Row 1S 3
E Los Angeles, T1.X: (846) 26409 (TEMBEL B
please contact any of the London N18QH England California 90046 APHEX COLORADO, LTD.
worldwide Aphex companies.  Telephone: 01-359 5275/0955 Tel: (213) 655-1411 APHEX BRAZIL (Golden) Tel: {303) 892-9245
Telex: 268279 TWX: 910-321-5762 (Rio de Janeiro) Tel: 266-5117
TLX: (391) 1121008 (XPSPC BR) INMARK
APHEX AUDIOSYSTEMS A el (01 59 1200
(%chlsnTRi%lléiéngé()l‘Tl)' APHEX AUDIOSYSTEMS
ydney) Tel: 212-492 CANADA, LTD.
TLX: (790) AA24035 (Toronto) Tel- (4163638138 APHEX FRANCESA-RL

TLX: 06225500 (OCTO TOR)
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B&B VCA 500A Card \
This is a retrofit VCA for the MCI 500 Series and requires no additional

circuitry.

THD, IMD and modulation noise are down to their theoretical limits as a
result of patented “Class A” circuitry. Thus the 500A is free of colouration
and distortion.

In addition, there is a B&B VCA 505 Universal Card which has a 15-pin
edge mount, and buffered inputs. All the op-amps are on sockets so when
eve.rll more sophisticated devices become available, they can be updated
easily.

The 1537A VCA chips, which are the heart of the 500A card,
are available separately for those who want to design
their own applications.

B&B EQF2 Parametric Equaliser/Filter

Equalisation is switchable peak or shelf, with reciprocal cut or boost.
Filtering is tunable high and low pass.

The B&B EQF2 covers the full audio band from 20Hz to 20kHz, and over
each of its three uency ranges it maintains a constant Q.

It is a high quality device well-known as a powerful and creative tool in
the studio. Its response curves were chosen carefully to sound good and not
Jjust look good on paper.

It is illustrated in the new racking system which accommodates up to
10 devices, each of which plugs directly into the rear mother board.
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APHEX GERMANY,GmbH APHEXITALY
(Frankfurt) Tel. (0 64 42)53.03 (Bologna) Tel: 051-76 66 48
TLX:(841)414073(ROCK D)  TLX:(843)511361 (BAUER 1

APHEX MIDLANTIC
{Washington D.C.)

Tel: 1202) 363-1228

APHEX HAWAIL LTD.
{Honolulu) Tel: (308) 521-6793
TLX: 7430148 (SOUND)

APHEX JAPAN. LTD. APHEX NEW ENGLAND
(Tokyo) Tel: (03) 253-9022 (Baoston) Tel: (617) 232-0404
TLX:(781)222-7097 (APXIEH,
APHEX NEW YORK.LTDH.
(Wext Orange, New Jervey)
Tel: (201) 736-34224212) 964-7444

APHEX ISRAEL
(Tel Aviv) Tel: 232-143

Model 712 Aural Exciter

The original Exciter launched in 1978 was greeted universally with
tremendous enthusiasm by studios, producers and artists.

This new model provides even more control. As well as the previous
facilities you can now adjust the phase slope and harmonic content

of the processed signals to produce even greater clarity and presence.

It also features bargraph displays for easier monitoring, and all controls
are now mounted on the front panel for easier operation.

B&B CX1 Compressor— Expander

As a compressor, release time is variabie from 50 msec to 2.5 sec, and
t.hresholtr operates from —40dBv to +20dBv.

As an expander, release time is variable from 50 msec to 2.5 sec,and
threshold operates from —75dBv to —10dBv.

Attack time for both the compressor and the expander is less than 1usec.
The CX1 has 9 controllable functions and a built-in 10-segment bargraph
display for metering any one of 4 different signal levels.

It is illustrated in the new racking system which accommodates up to

10 devices, each of which plugs directly into the rear mother board.

APHEX NORWAY APHEX SPAIN

(Oslo) Tel: 1493 71 tMadnd) Tel: 267-5222

APHEX PHILLIPINES APHEX SYSTEMS (SUISSE)SA
Tel: 704-714 (Le Mont-Sur Lausanne)

TLX:(722)23071(JMGPH)  Tel: 021/33.33.55

TLX: (845) 24107 (VOGUE CH)
APHEX SOUTH, INC.

(Nashville) Tel: (615 327-3133 APHEX TEXAS,LTD.
i Dallas) Tel: (214) 3516772

TWX: 710.9%4.5806 (APHEX LTD. WOGE.
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High frequency ringing

Dear Sir, I wonder if the three tape machines
reviewed by Hugh Ford in your December issue
are typical of most machines as far as high
frequency ringing on a lkHz squarewave is
concerned. Frankly, those oscillograms amazed
me,; one of which clearly indicated a 6dB
reduction in high frequency headroom in a
machine which had little enough anyway.

It may be interesting for Mr Ford to conduct
a more detailed investigation into this defect in
these and other machines he may review in the
Suture; 1 believe we take the performance of
reputable makes too much for granted. Trans-
ducers apart, such a response would hardly be
regarded as acceptable in other parts of a linear
audio svstem, particularly since in this case
levels are not often monitored. Not that a meter
would tell us much unless it were a scope, but
I’ll bet our ears would.

It seems that the designers of these machines
have so concerned themselves with obtaining a
fat response to the limit of a test tape, that they
have possibly overlooked the effect of head (both
record and replay) resonances outside the audio
passband. It is perfectly possible to obtain a
maximally flat response from a tape machine
by correct head tuning and damping, which is
where I suspect the problem lies.

Yours faithfully, M.A.Hall, 11 Henhayes Lane,
Crewkerne, Somerset TA18 7JJ.

Hugh Ford replies: Mr Hall raises valid points
about the performance of analogue tape
recorders which leave much to be desired in
comparison with other parts of the audio
recording/replay system.

As far as the squarewave performance is
concerned, this relates not only to frequency
response but also to phase response, and it is
the latter which appears to receive little atten-
tion from manufacturers. If the loudspeaker
manufacturers are to be believed the phase
response of an audio system has a significant
effect on the reproduced sound, but, extremely
few tape recorder manufacturers have taken
any steps to phase compensate their electronics.

Genuine professional recorders have a flat
high frequency response up to say 16kHz,
above which there is no need to extend the
high frequency response—too many semi-
professional and domestic machines have high
frequency responses extending to well above
20kHz and this serves no useful purpose for
recording music or speech for human hearing.
Indeed excessive high frequency response is
undesirable because it increases noise and can
introduce distortion.

Regarding high frequency headroom, it’s my
experience that with virtually all professional
machines this is limited by the tape perform-
ance, there being substantial differences between
tape types as there is with mid-frequency
headroom. Unfortunately the two are not
related to each other and there are some tapes
of reputable manufacture with an excellent
mid-frequency performance and a poor high
frequency performance.

Mr Hall rightly points out that head
resonances can be a problem, but, 1 would add
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that resonances in other inductors such as
microphone transformers aren’t an uncommon
evil and don't attract adequate attention
While on the subject of the poor performance
of analogue tape recorders it's my opinion that
moduiation noise and sideband generation, due
to flutter, are the most important shortcomings.
A/B comparison of a 10kHz tone shows these
all too clearly in the very best machines and it
is in this area, rather than dynamic range, that
digital recording becomes a real benefit.

Revox whistles

Dear Sir, I may have the solution for Mr James
Bovk (California Institute of Technology, Los
Angeles), whose cry for help caught my eye in
the May issue of Studio Sound.

[ bought a new Revox AT7 in April 1978 and
this had an audible whistle identical to the one
described for his A700, the whistle dropping by
an octave as the lower speed was selected.

! returned my machine to REW who had
agreed to exchange it for a new machine. [
asked for a listening test before [ took the
machine, and although | was not too happy with
their monitoring amplifier, [ came away con-
vinced there was no whistle on the new machine.

Back in my studio | connected the Revox up
to my old faithful Quad 22 system and to my
disappointment it whistled merrily away.
Assuming that the monitoring amplifier at REW
was not up to Quad standard, | wrote to Revox
in Switzerland to see if it was a common
complaint. I received a reply from Revox ELA
AG, CH-8105 Regensdorf, Switzerland, Althard-
strasse 146. They suggested that the noise could
be the tacho frequency leaking into the power
supply, thereby becoming faintly audible through
the audio output. The solution suggested was
one of decoupling, which involved inserting a
22 resistor in series with the +21V supply to
the tacho electronics.

I tried it, it works, and it is now wonderful to
listen to the silence.

I hope that the problem of Mr James Boyk
and all other whistling Revox owners is from
the same source, as the solution is so simple.

For anyone not confident enough to work on
their Revox, FWQO Bauch Lid, 49 Theobald
Street, Boreham Wood, Herts WD6 4RZ, were
quoted in my letter as being conversant with the
problem and how to proceed with this
modification.

Yours faithfully, V. A. Lewis, Glass Recording,
21 Marlborough Grove, Oxton, Birkenhead,
Merseyside L43 SRJ.

Crown/Amcron mod
Dear Sir, We are a small company specialising
in electronic design and repair in the PA and
recording business.

As you may imagine we repair a large number
of Crown!Amcron amplifiers, the most popular
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being the DC300A. Recently a common fault
has come to light, and a very simple one too!
It seems that high vibration environments cause
two bolts under the main PCB to come loose and
rise up, shorting a PCB track to earth. The
result s usually several juifed transistors and
fried resistors, but worse than this, it almost
always happens while in use wnd causes 60V dc
to appear across the loudspeaker, with expensive
consequences.

Preventive mcintenance is worthwhile on this
amplifier, and consists of removing the PCB,
removing the bolts, and fitting shakeproof
washers.

[ hope readers of Studio Sound will find this
information useful.

Yours faithfully, Simon Baker, Greenwich
Audio Services, 16 St. Alfege Passage, London
SE10.

Soundcraft review

Dear Sir. | write in connection with the review
of the Soundcraft SMC 381-8 tape recorder in
the December 79 issue. Many thanks for a
complimentary and positive review about which
we have received several enthusiastic telephone
calls.

However, there were one or two points
deserving a further comment.

The frequency response graph shown in fig 2
is by no means representative of the machine
performance as supplied from the factory. It is
difficult to ascertain at this late stage the reason
for this result, but by way of support for this
argument, I enclose a recording of a random
sample audio channel which has not had any
special attention. This test was performed on
the same tape as used by Mr Ford.

I would also take the opportunity to explain
the reasoning behind the ‘peculiarity’ in the
record interlocking as noted by Mr Ford. The
record system is arranged such that when making
a recording on more than one track, the facility
exists that all selected tracks may be ‘dropped
out’ simultaneously, by a single pressing of the
record button. It thus follows that the record
button must be released before the play button
on drop in, or the system will interpret the
command as an immediate drop out. Another
reason for choosing the arrangement over the
more conventional *hold record, dab play’ system
was to enable the user to have the option of not
recording during the start up of the machine.

May [ finally add that carrying handles are
an easily fitted option, probably only worth
mentioning since the comment appears in the
very first paragraph of the review!

Yours faithfully, T. J. Eustace, Director, Sound-
craft Magnetics Limited, 9-10 Great Sutton
Street, London EC1V 0BX.

Hugh Ford replies: Similar frequency response
results were obtained from several channels on
the SMC381-8 supplied for review. The graph
supplied by Soundcraft differed only slightly
from the published curves showing similar
characteristics, but tighter response [ ]
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In n ith the professionals—

PROLINE recor r
PROFESSIONAL ecorders

Proline Professional recorders are in action all over the world in profess-
ional radio, TV and recording studios, as they have been for well over 25
years.

LBC Radio is just one of a long line of studios who have successfully
proved to themselves that Proline recorders are made for heavy duty, are
easy to maintain and are extremely reliable in action. Both the Proline
2000 TC and the economical Proline 1000 use modular construction and
have the comprehensive specification required for today's fast-moving
recording industry.

Speak to Tony Costello or
John Robinson about them at:

LEEVERS-RICH
EQUIPMENT LIMITED

Leevers-Rich Equipment Limited
319 Trinity Road Wandsworth London SWI8 3SL
Telephone 01-874-9054
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85



www.americanradiohistory.com

The most versatile digital reverb ever made...
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for one-third the cost of its rivals.

Ursa Major's new SPACE STATION is a true breakthrough in audio technology—

a digital reverb so versatile it can create virtually any pattem of direct sound, early
reflections and reverberation, yet which costs only a third of what ynou would pay for
a single-function reverb system. This easy-to-use unit will take your dry tracks and
put them into an endless variety of reverberant spaces, from tiny rooms to concert
halls to parking garages and scifi locales. And the SPACE STATION does even
more: its Multi-Tap Delay and built-in mixer give you totally new pure delay effects,
while feedback of a singie tap provides simultaneous echo or resonance effects.

URSA MAJOR

Box 18
Belmont, MA 02178
USA (617) 489-0303

Telex: 921405
URSAMAJOR BELM

R. BARTH, Hamburg 040 2 29 88 83 ® FRANCE: 3M FRANCE. Cer

KEY SPECS: Delay Mode: 80dB dynamic range.
0.1% T (N+D). 7kHz, 256ms delay. 16 programs of
delay times for 8 Audition Taps: Reverb Mode: decay
time 0 to 3.5s. EQ +0/-10dB at 20 Hz and 7kHz. two
programs of reverb taps: Echo Mode: delay time 1 to
255ms, decay time O to 13s. Mono In/Stereo Out.
LED Peak Level Indicator at 0, 6. -15 and -30dB.
Manufactured in USA. URSA MAJOR. SPACE
STATION and Multi-Tap Digital Delay are
trademarks of Ursa Major. Inc.

ENGLAND: FELDON AUDIO. London 01580 4314 ¢ GERMANY: THUM + MAHR AUDIO. Langenfeid 02173-72928:

(1) 031.61.61 ® BELGIXIM: NAYBIES. Brussels

02-734 31 18 « HOLLAND: PIETER BOLLEN, Eindhoven 040-520662 ® ITALY: AUDIO PRODUCTS INTER.. Milan 228.120

o SPAIN: MIKE LLEWELLYN-JONES, Madrid 637 07 52 ¢ SWITZERLAND: AUDIOCOM, Kerzers 031 95 57 42 8 NORWAY:
PRO-TECHNIC. Oslo (02) 46 05 54  FINLAND: AUDIOTRON, Helsinki 410 688 ® DENMARK: AEG TELEFUNKEN. Alberslund
02-64 85 22 ® SWEDEN: ELFA RADIO & TELEVISION. Solna 087300700 ® JAPAN: ELECTORI CO., Tokyo (03)

950-6266  TAIWAN: LINFAIR ENG. & TRADING CO.. Taipei 3214454.7 ¢ AUSTRALIA: KLARION ENTERPRISES. S.
Melboume 61 380! ® CANADA: J-MAR. Toronto 416 421-9080; CABLE BROS.. Edmonton 403 465-9731
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MXR 2x15 Band

1 e el and helpful service.

We are one of the leading equipment sales and
installation companies, offering you a friendly

Quad 404

Every item we supply is tested and aligned in our

readily available.

Trident Fleximix, and Uher.

STUDIO
EQUIPMENT
SERVICES

The Studio Shop, Oxgate Farm,
Telephone: 01-452 1979

Revox B77

STUDIO SOUND, MARCH 1980
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We supply anything from an XLR to a complete
24-track studio installation, at competitive prices

to clients that include recording and AV studios,
government departments, schools, radio stations,
theatres and PA companies in all parts of the world.

Studio Equipment Services Ltd.

Coles Green Road, London NW2 7EY

own workshops, and after-sales service is always

The GREAT British Spring

Our stocks include AKG, Alice, Allen & Heath,
Ashly, Auratones, Beyer, Brenell, Formula Sound,
JBL, Keith Monks, MXR, Quad, Revox, Sescom,

Shure, Sonifex, Tannoy, Tascam, Teac, Technics,

Alice Mixing console
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From Quad/Eight:

The forty by forty,
totally modular,
fully automated,
feature-packed,
super-spec’d,
recording and mixdown system
that you thought you couldn’t afford.

The way yow’ve always heard it should be....:

Shownr#s.Coronado Model MS4024CX.

ATDIGKINETICS (UK) LD s _ LESEOad Eight Electronics
Verulam Road - o - ; ;
y 3 1 11929 Vose Street, North Hollywood, California 91605
4 "K étr;gll\alggns AL32DH . 4 g L0 (213) 7641516 Telex: 662-446
- =
Tel: St. Albans 32191 STD Code 0927 -



www.americanradiohistory.com

ATEAP Exhibition
Paris-areport

HE 1979 ATEAP Exhibition held at the

Sofitel Hotel, Paris was a much larger and
comprehensive affair than the inaugural exhibi-
tion held last year. Forty companies displayed
their wares and distributed product lines this
year which was a much more substantial line-up
than previously. This in itself was an undoubted
plus point for the exhibition which, whilst it
remains outside the predominant stranglehold
the Anglo-American sound industry holds, was
an encouraging sign that at long last there is
greater recognition of the Continental dimen-
sion to the recording industry. While undoubt-
edly most manufacturers and distributors see
the AES Conventions and the London APRS
show as their major launching pads to the
audio industry, it was interesting to discover
how the French recording industry and its
suppliers were faring in these less than
expansionist times.

Although there was a subdued aspect to the
exhibition and its associated lecture programme,
which largely reflects the present recessionist
influences on the recording industry, attendance
was high with 1,500 visitors and a number of
interesting products were displayed. The most
important new arrival was the Ampex ATR-124
24-track tape recorder making its European
debut in the wake of the New York AES
Convention. Seeing this new comprehensively
engineered recorder twice within the space of

PM60 pre mixer and CQ60 equaliser, Technicobel

Noel Bell

The Association pour les Tech-
niques Electro-Acoustics Pro-
fessional was held at the Sofitel
Hotel, Paris from November 13-15

two weeks reinforced my belief that this is
probably the simplest 24-track in human
engineering terms which has so far appeared
on the market. Whilst I had been more than
impressed by its facilities in New York a
number of facilities were brought to my atten-
tion in Paris. One of these was the ability to
load individual channel monitoring switching
into the transport functions. Perhaps of further
interest, with regard to maintenance, the
input/output buss system allows access to all
or individual channels, while optional auto-bias
allows the machine to be optimised. Several
separate parameter set-ups may be stored in
the ATR-124 which memorises eq's, bias and
level, thereby allowing predetermined over-bias
conditions to be set up easily. Incidentally the
inputs/outputs of the ATR-/24 are totally
transformerless giving an excellent slew rate
and squarewave performance. Alongside the
ATR-124 Ampex also had on display its full
range of tape rccording equipment, plus its
synchroniser and tape products.

French manufacturer Technicobel launched
a number of new products, mainly aimed at
the broadcast market. Foremost is the
CARL 50 broadcast console which the French
television channel FR3 is installing in its
regional broadcasting stations. To date five
consoles have been delivered and a further 10
consoles are on order. In addition to the
CARL 50, Technicobel also displayed their
RB60 broadcast mixing console introduced at
Montreux. This is a modular console which
in its standard broadcast format is a 12-input/4-
group/2-output/6-aux send console.

Among Technicobel’s new products is a 19in
rack mount reverberation unit, the CRA60,
developed under licence from Telediffusion de
France. This unit uses helicoidal springs, has
a stereo output, and features independent
adjustable reverberation time from 1.55s to 5s
of bass and treble, equalisation of bass and
treble output levels, adjustable 0 to 33ms
initial delay, and remote control of reverbera-
tion time and equalisation. Technicobel also
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introduced a number of compact plug-in
modules: the PM60 premixer with four mic
inputs; the CQ60 equaliser module; the CF50
parametric equaliser; and the NG50 dynamic
noise gate. Yet more new products are the
CFD60 2-channel, 4-band parametric equaliser
which is a 19in rack mount unit; the GAT60
4-input/2-output commutation grid; the ALA50
mono line amplifier equipped with its own
power supply; and the AGC60 VCA attenuator
module, the first French VCA of broadcast
quality. And finally, the MGB60 }in 2-track
tape recorder, designed for heavy duty opera-
tion and featuring modular electronics. Other
features of this recorder include servo control-
led dc spooling motors using a digital open
loop servo to provide constant tape tension,
twin servo controlled dc capstans with built-in
varispeed, velocity controlled spooling, and
logic operation. The MGBG60 is available in
various tape speed configurations, the standard
configuration being 74 and 15in/s. Incidentally,
Technicobel are also the distributors for

Leevers Rich tape equipment in France.
Sonétec, who specialise in sound reinforce-
ment systems, showed a wide range including
the DR1000S professional direct drive 3-speed
turntable with plug-in electronics. This unit
features instantaneous starting with a run-up
time of 0.25s, back cueing assist, and incor-
porates a 4W monitoring amplifier and 4Q
loudspeaker. Also on display was the com-
pany’s CM243 12-input/4-output/3-aux send
90 b
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AU GeERVYICED

AUDIO SERVICES Manufacturers agents for recording studio equipment
Tel: Disley (06632) 2 4 4 2

\ H B 8track 1inch recorder ON
€ Mod. Il mixer PERMANENT STUDIO

Production 6/2 {DISCO) mixer DEMONSTRATION

audio & design Northern Representation M?@
recording Full range of equipment A
Studio or Mobile Demonstration /

ASC

SOLE Northern Distribution 2 track
Studio Quaiity
Tape Recorder

RLARKE-TERTIK  (statik o, @

AGENTS

LOCKWOOD ) Somvorzngims " Lovosseaens

To the recording and public
address industries

- TURNER - AMPLIFICATION

Back-line amplification
YAMAHA Sound reinforcement and

Associated Equipment
AGENCY

21 CC} u f‘;I @ CS division  STUD!O DESIGN CONSULTANTS

surveys using latest IVIE spectrum analyzer. sound level meter, and

microprocessor audio analyser

Fully EQuipt  SERVICE DEPT Used Equipment Sales, Part-ex. etc

AUDIO SERVICE COMPANY 25 SOUTH MEADWAY, HIGH LANE, STOCKPORT SKé 8EJ

PatchLonds nmf?fitlds ;orﬁrudio and Broadcast use—

Technicond-m quarter inch and polat one~
seven tiverindhy Pateh Cords of the highest quality,

at thetheapest prices: Thousands areinuse—
Woddwhgamfp despite-the one year unconditional —
guarantee; nonehave been returned

Technichord are also the Zurvpean agents of Audio
Accessories Inc,manufucturers of jacks and jackfields
TIncluding u mini-jack-of advanced design,with truly -
Outstanding ruggedness and reliability

Fogjriats and ligerature, call- 0203 87721 or write o

Teshnicord fimited
Melbourn Houser

2., Black Bank Roady
Little Downbham £ly,
Cambs,CB6 2TZ,

England«

24 Track Monitor
Now Available

. c'b.()',""‘,
¢ “‘3‘\’\:‘& >

(3L

QM2 Series
24 Inputs

8 Out 16 Track Monitor

Input noise 2000hm source-128-5dBu (I - 2dB NF)
*Mixing noisc 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
*Mcasured at 0dBm input: Distortion 0-01%, 1kHz

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

C!xilton Works, Garden Road,
(=3 28 8 9=t § MAGNETIC TAPES LTD. Richmond, Surrey, UK.
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ATEAP EXHIBITION

modular console, which under the designations
CM1843 and CM3264 is available in 18 and
32-input versions.

French distributor Comel showed several
product ranges aimed at the PA and sound
reinforcement market. Most interesting were
the range of loudspeakers, drive units, horns,
crossover networks, loudspeaker kits, head-
phones and dynamic mics from Japanese
manufacturer Fostex. Of particular interest
were Fostex’s laboratory series of loudspeaker
systems, kits, and component units. Two loud-
speakers from this range, the BS1502 and
Fostex I, are suitable for studio monitoring
and are 3-way bass reflex systems with nominal
8Q impedances. These systems are capable of
handling 150W (music) and have an efficiency
of 100dB at 1W at Im.

Son Professionel showed an unusual direct
drive turntable, the Bernard TDRI00. This is
a 2-speed turntable fitted with an Audio
Technica pick-up arm which offers an unusual
method of achieving instantaneous cueing.
This method involves a 3-point record support
system which holds the disc above and clear
of the turntable platter which revolves beneath
the disc at its set speed. If the cueing point is
already known all that is then required is the
pressing of a button. The disc then descends
onto the platter and in synchronism the pick-up
stylus makes contact with the disc. Obviously
the addition of the mass of the disc to that of
the platter causes speed drift; however, the
time needed for the disc/platter combination
to return to correct speed is only 300ms.

The French Amcron distributor SCV Audio
showed a range of units under its own name.
Apart from a DI box all were 19in rack mount
units and comprised a compressor/de-esser; an
active crossover filter network for tri/quad
amplification; a spectrum analyser; a stereo
reverberation unit; a 4 x 100W amplifier; and
a stereo noise gate. The compressor has a
compression ratio variable between 2:1 and
20:1, variable attack time from 0.2ms to 70ms,
and variable release time from 300ms to 3s.
The spectrum analyser covers the range 31.5Hz
to 20kHz in 29 bands at ISO centres, has 12
LEDs per band, and may be calibrated at 1, 2
or 3dB per LED. The stereo reverberation
unit has a reverb decay time of 2.5s, operates
over the range 100Hz to 8kHz with bass and
treble cut and boost of +12dB at 200Hz and
8kHz, and has a signal-to-noise ratio of 70dB.
Finally, the stereo noise gate which features
highpass 12dB per octave filtering variable
over the range 20Hz to 2kHz, lowpass 12dB
per octave filtering variable over the range
200Hz to 20kHz, an attack time of Ims, vari-
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Freevox portable
PA mixer
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able release threshold from -50dBm to
+10dBm, and automatic control of release
time.

French manufacturer LEM had a wide range
of electronic modules; however, the most
interesting item on the company’s stand was
the P1443 hand-held sound level meter. This
covers a dynamic range of 34dB to 114dB in
two linear scales of 34dB to 84dB and 64dB
to 114dB with an accuracy of 4+1.3dB. The
meter has an A-weighted response curve and
operates on two 4.5V batteries giving up to
20 hours continuous use. Indication of sound
level is by red LEDs, the unit has a built-in
electret condenser mic, and the display has a
peak level hold facility. A demonstration of
the meter indicated that it’s a very versatile
and simple to operate unit and the LED display
was, unlike some, easy to read and should
present no difficulties even in adverse lighting
conditions.

Many exhibitors were displaying foreign
manufactured consoles—these included Sora-
citel (Neve), Studio Equipment (MCI), Regie
Scene (Midas), RED Studio Centre (Quad-
Eight), and Lazarc (Trident)—there were also
several manufactured in France. Other than
Technicobel and Sonétec, consoles were shown
by Girardin, SAJE, Plus 30 and Freevox.
Girardin specialise in broadcast consoles and
showed the model CI124P and CI84P portable
consoles which are respectively 12 and 18-
input/4-output consoles. Girardin also manu-
facture modular studio broadcast consoles and
the company additionally produce the Model
564 tape recorder which is available in in, 4in
and lin (2/4/8-track) versions.

SAJE showed their modular CSM6 console
suitable for sound reinforcement, multitrack
recording, and broadcast use. This console is
available in configurations from 4 to 40 inputs
and 2 to 8 outputs, in sections of six modules,
with desk capacity being in multiples of six
modules. A total of eight different modules
are available and they feature optional trans-
former balanced inputs and outputs. Plus 30
had on display their RS80 modular console
which is available in 28, 36 or 52-input con-
figurations. This console features comprehen-
sive I/O modules, optional RS64 programmer
with the facility for separate mute and level
encoding, and peak/VU lightmeters, phase
meter and spectrum analyser fitted as standard.
Finally, Freevox’s range of consoles intended
primarily for PA usage including the modera-
tely priced and excellently engineered 2000
Series available with 8 to 32-inputs.

As well as showing a Midas multitrack
console, Regie Scene also displayed a range of
power conditioners from American manufac-
turer Topaz Electronics. Two basic models
are available, one portable and the other

i
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Rear of polystyrene loudspeaker showing the
modular construction

stationary, both models are available in a
number of nominal power ratings. The units
are specifically designed to eliminate problems
in the power supply resulting from electrical
line noise and voltage fluctuations. Capable
of providing a constant supply of regulated ac
power with negligible power line distortion,
the units are especially useful for supplying
power to sophisticated equipment such as
console automation systems. The manufac-
turers claim that using their power conditioner
in conjunction with such systems will cut down
the number of program errors, and lessen the
likelihood of memory loss, system damage and
program wipeout. While the problem of power
line disturbance is not particularly critical in
the UK, due to the nature of the UK’s national
grid system, the same is not true of the contin-
ent. In France for example power fluctuations
of over 10% often occur in the winter months,
hence the availability of the Topaz units is a
god-send for our European colleagues enabling
them to ensure reliable equipment operation.

To conclude I'd like to mention one other
product which was being demonstrated,
although it isn’t really within our field of
interest. This was a novel polystyrene loud-
speaker with metal tracks at the rear of the
polystyrene diaphragm working on the electro-
magnetic principle in conjunction with further
metal tracks on the diaphragm support unit.
The loudspeaker is approximately the same
size and shape as the Quad electrostatic and
contains 27 polystyrene diaphragm units wired
in series. It was rather uncanny seeing the
square polystyrene diaphragms vibrating in
operation, but unfortunately the quality of
records being played through the loudspeaker
left much to be desired, hence although the
system obviously had a good frequency
response and dynamic range it was difficult to
come to any final conclusions as to its quality.
Also the designer didn’t speak English and
my French proved less than adequate to
elucidate further details, so unfortunately I
was unable to discover more.

Apart from the above mentioned manufac-
turers and distributors most other exhibitors
were showing the usual selection of products
which form the basis of studio equipment
throughout the world. Here there were no
surprises or new additions to the fold, just an
excellent opportunity for French engineers to
see what was available and to renew their
association with the equipment. Overall,
ATEAP was considered a successful exhibition
for all concerned and the high level of attend-
ance should augur well for its future.
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renny-pinching
FOCKOQES
from [1A

Package

1. 4 track package.

Teac A3440,

Revox HS77,

Model 2A Mixer £1668 £1350
2. 4 track package.
Teac A3440,
Revox HS77,
(tam 10-4 Mixer £2535 £2090
8 track ' inch
package. ltam
806, 10-4 Mixer
Revox HS77 £3917 £3220
4. 8 track 1 inch

package. Otari

MX7800, Allen &

Heath 16x8

Mixer 7185 £6395
5. 16 track 1inch

package. Itam

1610, Allen &

Heath 16x8,

Revox HS77 £9045 £8185
Prices exclusive of VA 6. 24 wack
package. Otari
MTRS0, Allen &

Full range of ancillary equipment available. Finance facility. ;;f%synm P9275  £24990

Full after sales service back up. ; 7. Any other

ITA, 1-7 Harewood Ave., Marylebone Road, London fjcy';au?e e

NW1. Tel: 01-724 2497. Telex: 21879. requirements 0 ?

(=]
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Commercial radio, American

style

Part two

Brendan Hurley

T'S a typical sunny Florida after-
noon. Pleasantly warm, with
fluffy cumulus clouds scattered
across the deep blue sky. But inside
a small brick building in the middle
of a grassy field Mike Kale cannot
see the sun. The room he is in has
only one window, and it is hidden
from his view by racks of tape
decks that stand 10ft high.

From a loudspeaker mounted
just over the console Mike sits
behind, the strains of Kermit the
Frog singing Rammbow Connection
can be heard. But Mike is not
listening to the song. His ear is
waiting to pick up a series of beeps
fed to him from a computer 1,100
miles to the north, a series of five
high pitched sounds that will come
at [s intervals beginning at precisely
10s before 4.24pm.

The tones come, exactly on time
—beep, beep, beep, beep. beep.
Then 5s of silence. Rainbow con-
nection is faded out. Then a deep
voice-—originating from the same
building in New York city as the
computerised timing signal—says:
“This is Walter Cronkite reporting
with news and analysis on the CBS
Radio network’.

Mike is a disc jockey at WMEL
Radio—the CBS affiliated station
in Melbourne, Florida. He and his
station are typical of radio in
America. WMEL is a modest
facility in a modestly populated
area. The building in which the
transmitter and studios are located
is small and plain and originally
was purchased in 1956. The equip-
ment at the station is not ultra-
modern, but it is functional.

Contrary to what some may
think, most of the radio stations
in  America are not lucrative
businesses. Of the 8,000 stations,
only a handful are in the so-called
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American radio is doing better than it ever has
before, currently grossing $3! billion in commercial

revenues.

But in spite of that, the AM portion of

the radio band in this country has been losing

listeners and revenue to FM.

| look at the reasons

why and the way programmers gauge their audience

here in Part Two.

major markets—the big cities with
huge potential audiences. Most
stations are like WMEL. No,
forget that last remark. Many are
not as fortunate as WMEL. For
unlike most of the other 13 stations
that share the Brevard County (in
Central Florida) market, WMEL
is making a profit.

Brevard County is like a number
of other radio markets throughout
the country. It does not have
enough potential listeners to sup-
port all of its radio stations. Just
this year, two of the stations in the
northern part of the market had
to be sold when on the verge of
bankruptcy. After the changeover,

the new owners of WRMF AM
and FM made the usual promises
that under their leadership prosper-
ity and high ratings were all but a
certainty, and that everyone's job
was secure. Within a month, five
of the cight full-time members of
the air staff had either been fired
or had resigned. All typical in the
radio business.

Roughly one-third of all radio
stations in the States lose money.
That is why the staff and manage-
ment of WMEL consider them-
sclves lucky. They make a profit—
albeit modest—and their jobs are
secure, at least by radio standards.
The pay for most of the staft is low,
in some cases barely above mini-
mum wage for air staff members.
But that does not seem to matter
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much. The DJs and newsmen love
what they do, and some of them
consider this a learning opportunity
that could help propel them into
the "big time'—major market radio.

The War Between AM
and FM

But even though WMEL does
reasonably well in the ratings, it is
still only number two in its market.
It sits in the shadow of a 100kW
giant just 20 miles to the north in
Cocoa Beach, a pop-rock station—
WCKS - FM — more commonly
called CK-101. CK took the
market by storm four years ago
when it changed to its current mass
appeal format. Now it has 25 per
cent of the available audience. By
comparison, M-E-L has six per
cent.

The process by which FM
stations take away more and more
of the audience of the established
AM stations is called FM penetra-
tion. It’s a growing phenomenon
in the States. Last year, for the
first time in the history of radio
here, FM stations grossed more
money than AM’s nationwide.
This year, FM acquired a larger
audience than AM from coast to
coast.

What is happening in American
radio according to Jerry Del
Coliano, publisher of Inside Radio,
a magazine for station managers,
is a subtle revolution perhaps as
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big as the one that occurred 25
years ago when television forced
radio to re-adjust its programming.

“To understand what's going on
today we have to go back to just
after World War Il when TV was
just starting to grow in popularity,”
says Del Coliano. It scared the
hell out of radio. Broadcasters
considered TV as radio with
pictures and tried to compete with
it head to head. They programmed
in hour and half-hour blocks and
got clobbered.”

“Then came Todd Storz and
Gordon McLendon, considered the
fathers of top 40 radio. They said
radio shouldn’t compete with TV,
that it should. instead, be a juke
box. When the Storz and
McLendon formula proved it could
capture an audience — albeit a
young one-—it was picked up by
radio stations all over. As a result,
listening to the radio became a
popular fad among teenagers of
the Fifties. By the end of the
decade, radio had a large and
youthful audience and was finan-
cially viable.

"By the early Sixties rock had
become popular and it was followed
by all news. In the middle part of
the decade, radio continued to
diversify. Beautiful music stations,
middle of the road stations and
information stations came on the
scene. Radio was now a vending
machine, people punched up
stations that provided program-
ming to match their mood.

“Towards the end of the decade,
some of the FM stations capitalised
on the new mood radio with acid
rock; it matched the mood of
young people during the Vietnam
war era. It also provided DJs who
sort of broke the rules. Unlike
AM jocks they were unfantastic
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“Simultaneously, AM radio was
beginning to abuse its audience.
The abuse developed from a sense
of well-being, of inconquerability.
They thought they were the living
end in radio. No one was taking
FM seriously.

‘So AM felt secure and began
to programme selfishly. They
increased their spotload, irritating
listeners with too many ccmmer-
cials. Because market research was
unheard of at that time, AM radio
began to lose touch with the hearts
of the listeners it originally won in
the early Fifties. The screaming
DJs and frenzied programming
pace was turning off listeners.”

Les Garland. programme direc-
tor of KFRC AM, San Francisco's
number one music station, agrees:
“People didn’t run to FM, they
ran away from AM. There wasn't
anything so great about FM, it
was just new and poorer and had
fewer commercials and conse-
quently more music.

“AM radio isn't dying, it's
kiiling itself. It's forced people
away with clutter, too many com-
mercials and lack of knowing what
its audience wanted. A whole
generation of people grew up with
top 40 radio and it was immensely
popular. But as that generation
matured, AM didn't mature with
it. The stations failed to adapt.

“That’s why the mix of listeners
has changed so dramatically over
the last ten years. Back then you
had 80°%; of the audience listening
to AM, 20°% to FM. Now the
mix is something like 50-50."

Market research:
American Radio’s
newest tool

But isn't it possible that FM radio
could make the mistake AM made
vears ago? Could FM lose touch
with its audience. That prospect
seems a bit unlikely.

Even small and medium market
stations are in growing numbers
practising market research. CK,
for instance, invests 25 manhours
each week surveying listeners both
by phone and in person. In the
phone surveys, randomly selected
people are asked what station they
have on at the moment and what
station they listened to, say,
yesterday in the morning. During
personal interviews, respondents
may be asked to evaluate a song.

In the past, market research with
records didn’t go much beyond
taking a look at the charts that
showed the 40 hottest selling
records in the country. Baker says
that’s not enough any more. “The
charts are four to six weeks behind
popular taste,” according to CK's
programme director. So we're
constantly examining tastes on our
own trying to identify the hits
before others recognise them as

hits. But that's not where our job
ends. If we get on a song before
others in the market do, we may
deliberately overplay it. The idea
is to get listeners in this market
burned out on it before the others
see it on the sales charts and play
it on their air.”

But Baker cautions: ‘‘Research
is more than a science. It's an

art. It requires interpretation and
judgement. You can't take it too
literally.

“For example, market research
shows that only 252, of all listeners
are interested in contests. If you
take that data at face value, you'd
think contests would alienate 759,
of your audience, so you'd drop
them. But the fact is, 75% of the
audience isn't alienated by contests,
they're alienated by contest ‘hyp’.
They don’t want to hear people
screaming: ‘Oh my God, |1 won, |
won'.

“So it turns out that if you
interpret the data correctly, you
can have your contests and keep
all of your audience happy.”

KFRC's Les Garland agrees
with Baker that you've got to be
careful with research. ““You can’t
underrate the importance of experi-
ence and creativity in radio. You
need the research, but you also
have to be able to understand it
and put it into the proper context.
Some people forget that you don't
listen to records with paper or
survey guestionnaires. You listen
to them with your ears.

“You can’'t let the researchers
completely run your station. That's
where programming knowledge
comes in. What AM radio in
general needs is a swing back to
personality. That's what radio was
originally about. Real people who
come from the real world and can
communicate. Radio should genu-
inely be fun. You can have all the
surveys you want, and follow them
1o the letter and in the end, if you
don’t care about what you do and
if you're not creative, you won't
survive,”

The Book

One of the most significant forms
of market research involves what
is known in the trade as ‘the book".
Roughly one quarter of all the
8,000 radio stations in the country
subscribe to ratings books. Most
of them—approximately 1,300—
subscribe to a ratings service known
as Arbitron.

Arbitron, also called A-R-B, is
the acknowledged leader of the
ratings services in America. It
charges radio stations a fee for
measuring their audiences. The
largest stations in the largest
markets pay up to $65,000 a year
for the ratings service. (About | °}
of their gross revenues.) In the big
markets, Arbitron will conduct four

separate ratings each year. The
information gathered in each sur-
vey, the number of listeners, their
age, ethnic background, income
distribution, etc, is used as the
basis for establishing rate cards—
the amount of money the station
charges for advertisements. In the
larger markets an advertiser may
pay up to $500 for a single com-
mercial, and so the money spent
on ratings books can easily be
recouped.

In the smaller markets, where
stations charge as little as $2 per
spot, the price of subscription to
the A-R-B is proportionately lower.
In those markets as few as one
survey per year is conducted at a
cost of perhaps $5.000 to the
subscriber.

Programme consultants
And if radio stations feel they
haven’t spent quite enough money
on books and private surveys of
their own, or if the results of those
surveys are disappointing, they can
pay for yet another programming
service. They can hire a consultant
to come in and analyse your
audience, and have him programme
your station to meet with the
listener's approval.

The Atlanta - based firm of
Burkart and Abrams is one of the
more well known programming
consultants in America. They pro-
gramme 120 stations across the
country. The firm’s most notable
programming success came in New
York City recently where they
brought a previously low rated FM
station, AKTU, to the number one
position in the market.

Kent Burkart, one of the tirm'’s
chiefs, says that currently in this
country four categories of pro-
gramming seem to be enjoying
great success.

“They are,” says Burkart, “Top
40, Album Rock, a combination of
the first two, and dance music.
Disco is what we used to boost
KTU's ratings.

“We use those four formats
largely on FM. On AM all talk
and all news seem to do well, but
so do some music formats such as
country and middle of the road
music.

“Whenever we programme a
station we take a careful look at
the demographics of its market
We identify who the potential
listeners are and programme for
them.”

Network Affiliation
There are four major commercial
networks in America, and two
networks that run no commercials.
Among them, they share some
3,000 affiliated stations.
Invariably, the networks provide
their stations with one type of
programming—news. The com-
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mercial networks also place com-
mercials within their newscasts.
Affiliated stations must run these
commercials by legal agreement.
Some of the networks require
affiliates to carry very little of their
news programming, just as long as
the commercials are run. Others
such as CBS, demand that a large
percentage of the programming and
all of the commercials be run.

The success of the networks is
measured by the size of their
audience, and the size of the
audience is often associated with
the number of affiliates they can
attract. Sometimes networks will
go to great lengths to get a station
to affiliate with them, even offering
the stations money to carry them.

Of all the networks, ABC is the
most listened to. That is largely
because it pioneered a unique
networking strategy. ABC is
actually four networks within a
single network. It offers four
different newscasts with different
formats at different parts of each
hour.

For example, at the top hour,
ABC feeds out its American infor-
mation cast, designed to gel with
stations that have adult contempor-
ary formats: it runs at the top of
each hour. But at quarter hour,
the network runs its American FM
newscast which is read and written
in a casual conversational style. It
consists largely of feature and
human interest type news and is
designed to go with album rock
formats. The other two networks
run at different times and are
designed to match difTerent pro-
gramming states.

It is not uncommon for ABC to
have several affiliates in a single
market subscribing to one or other
of the newscasts. It's a highly
successful and highly profitable
strategy, now being imitated by
two of the three other networks:
NBC and Mutual.

The two networks which do not
run commercials are the Associated
Press Radio Network and United
Press International Radio. But
these are more properly referred to
as audio services rather than net-
works. They provide commercial-
less newscasts at the top of each
hour and audio cuts to their sub-
scribers in between the newscasts
(the four other networks also feed
audio cuts to affiliates). Stations
pay a fee to subscribe to AP or
UPI

Part Three: Paths for the
future in American Radio
As the quality of programming on
AM in general began to decline,
and as AM stations began to lose
touch with their audiences, low
budget FM stations began to pick
up AM’s dissatisfied listeners.

94 p-
93
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During the Seventies, a new
awareness of the importance of
knowing your audience arose.
Radio stations began spending
appreciable sums of money engag-
ing in audience research of their
own. Radio is now at a crossroads,
with its audience divided just about
ecqually between AM and FM
stations. So, what does the future
have in store?

The Coming of AM
Stereo

There is an experiment taking
place in American radio. Five
radio stations in five major markets
across the country have been
broadcasting AM signals in stereo
for the very first time. The purpose
of the cxperiment is to evaluate
AM stereo for possible future use
in broadcasting.

Harris Corporation is the largest
manufacturer of radio transmitters
in the USA, building more of them
than RCA and Collins Corporation
combined. Harris is also one of
the firms who is proposing its AM
stereo design as the most viable of
the five systems now being tested.

Harris spokesman Fred Baker is
convinced that AM stereo will be
an important tool to either block
or reverse the current trend away
from AM listenership.

“FM radio has definitely grown
substantially, both in terms of
listenership and in terms of gross
revenues. And if you look at the
figures you'll see that over 90°, of
the FM stations have opted to
become FM stereo.

“The message we want to get to
AM broadcasters is that AM stereo
can be a benefit to them. It has
some definite advantages over FM
stereo.

“For one thing, FM transmission
is limited to line of site. Once the
horizon gets between you and an
FM transmission tower you lose
the signal. FM stations can rarely
broadcast in more than a 100-mile
radius. But AM signals can follow
the curve of the earth, and com-
monly AM stations can be hcard
for hundreds of miles.

“This has important implica-
tions. A person driving along a
highway listening to his FM stereo
would have to change channels
more frequently than someone
listening to an AM stereo. Also
AM stations are less subject to
multi - pass  problems — periodic
drop out.

“*Another thing about AM stereo
that broadcasters will hke is that
it's relatively inexpensive. It costs
a minimum of $3-5,000 to convert
your transmitter and perhaps
another $20,000 for other studio
changes.™

But AM stereo does have some
drawbacks. The most notable one
is fidelity. The range of high sounds
that FM can carry is fully 509%
higher than AM’s capability. Fre-
quencies of up to 15kHz can be
heard on an FM receiver, while the
AM bandwidth extends to only

10kHz. That means there is a
noticeable difference in sound
quality.

But you'd be surprised how
small the difference really is,” says
Gene Maxwell—an engineer for
WABC Radio in New York City.
*Only an audiophile would be able
to tell.

“We experimented with AM
stereo here for about a month.
When you listen to the signal on a

good AM receiver it sounds
remarkably good. You see the
difference between 10kHz and

15kHz is smaller than you might
think. We test with 10 and 15kHz
tones quite frequently and they
sound pretty similar.

“The reason AM radio gets a
bad name is because of the receivers
most people use to pick up AM
signals. The things are usually only
capable of carrying up to 3.5kHz-—
that’s about comparable to a
phone. If people had receivers
that could pick up the full range
of sounds that we broadcast, then
the technical guality of AM radio
would be more fully appreciated.”

Indeed, it does seem as though
AM radio gets a bad wrap because
people are accustomed to listening
to it on cheaper receivers than they
use to listen to FM broadcasts.
But if that bad image persists, it
could prevent AM stereo from
getting off the ground

“AM stereo won't put an end
to the decline of AM Radio in the
USA.” says Inside Radio publisher
Jerry Del Coliano. “"AM is suffer-
ing from a lingering bad image
here and that bad image isn’t
totally the result of the technical
quality of the sound. AM sterco

doesn't mean a rat's ass, and
here's why.
“Even if the commission (the

Federal Communications Commis-
sion) approves it in the near future,
and 1 don’t belicve they will,
who’ll buy 1t? Our magazine con-
ducted a survey recently and we
asked peoplc if they were willing
to buy AM sterco receivers. Most
of the respondents said they
wouldn’t. A large pcreentage were
undecided, and a small number
said ‘Yes’. 1t will be 10, 15 or 20
years before a significant number
of AM receivers are in the hands
of the public. Let's face it. There
are 500 million monaural receivers
out there valued at tens of billions
of dollars. It will take a long time
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to replace them. But even if people
had the receivers there's still the
problem of perception.

**In another study we conducted,
we asked people why they listened
to FM. They cited three major
reasons: fewer commercials, less
irritating DJs, more music.

The Advantages of Radio
Advertising

But perhaps all this creates too
negative a picture of American
radio. The fact is that in spite of
the competitiveness of the medium
—or perhaps because of it—the
industry as a whole has probably
never been healthier.

“You bet your boots radio is
hot,” says Ken Costa of the Radio
Advertising Bureau in New York.
It's the bureau’s job to extoll the
virtues of radio to potential
advertisers, to convince them that
radio is the medium over which to
push its products. Costa backs
up his claims about radio’s benefits
with incredible enthusiasm and
reams of facts and figures.

“*Radio is one of the most cost
effective means of reaching any
audience and, more and more,
advertisers are beginning to realise
that,” says Costa.

“The basic production costs and
overheads of radio are low com-
pared to television and newspapers.
We pass the benefits of those low
costs on to our advertisers in the
form of low rates. Between 1967
and 1978 the cost per thousand of
television advertising  increased
103°%,. The cpm of newspapers
was up 111°,. But radio was up
only 52°%.

“But even more importantly,
radio gives the advertiser the
opportunity to target a message to
a particular audience. TV and
newspapers hit mass audiences. [f
you've got a product that's mainly
of interest to, say, blacks, and you
advertise it on the tube, only a
small percentage of your audience
will consist of people who need
your product. But I can put that
same advert on a radio station and
guarantee it will be heard by an
audience that’s 80 %, blacks. What's
more, | can reach any audience
cheaply.

“For example, if you wanted to
buy a I-minute national spot on
TV it would cost you anywhere
from $50,000 1o $120,000. That’s
for a normal programme. A special,
like the superbowl, could probably
hit half a miflion bucks. But you
can buy a national spot on radio
for about one fifticth of the price
of TV, $1,000 to $1,800.”

What's more, says Costa, radio
is a much more pervasive medium
than TV. He points out there are
135,000,000 television receivers in
the States.

Costa claims: “There are almost

that many radios in cars alone—
110,000,000. There's an average
of 5.2 radios in each household,
for a total of half a billion receivers
—half a billion!

“The average person spends
about three hours a day listening
to the radio. It's an incredibly
pervasive medium. We listen to it
in the car, at work, at home. You
pick up things on the radio you
didn't even realise you heard. In
a given week, radio reaches 95°
of all the people in the USA, so if
you want to reach people, radio is
the way to go.”

Conclusion

So, in summary, this is the state of
American radio. Stations here are,
by and large, modest facilities—
except perhaps in the country’s 40
or 50 largest markets. The average
profits of all the nation's radio
stations in the latest year for which
data is available was 10.8%. One
in every three stations in the
country loses money.

American radio has been in a
state of flux lately. The old estab-
lished AM stations have been losing
listeners to FM. 1t appears unlikely
that AM will be able to win those
listeners back using the program-
ming formulae that gave them
success in the past. FM's greater
fidelity gives it an edge in musical
programming and AM will prob-
ably have to keep expanding on the
informational aspects of its pro-
gramming to maximise its listener-
ship.

Even though the advent of AM
stereo is certainly no more than a
few years away, it alone will not
reverse the trend of increasing FM
penetration of markets across the
country. Though AM stereo
stations are — watt for watt
capable of a greater range than
FM’s, the frequency response of
AM is no match for FM. It will
be many years before the impact
of AM stereo can be felt simply
because it will be a long time
before AM stereo receivers are in
the hands of the American public
in large numbers.

But in spite of the conflict within
the industry, radio has more listen-
ers now than it ever had, and more
commercial revenues. Three and
a half billion dollars worth. Radio’s
diversity of programming and its
jow production costs become more
attractive to advertisers each year,
allowing them to reach the precise
audience required, with cheap.
tailor-made messages.

Yes, American radio is under-
going a metamorphosis, but the
indications are that it’s through the
worst of its turmoil and actually
healthier for having gone through
it. Radio in America—both AM
and FM—is redefining its role and
has a bright future. [ ]
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your particular requirement
or budget, Trident’s comprehensive
range of consoles — TSM, Series 80, Fleximix
— will fulfil your every need — superbly.

to suit you.

Choosing a mixer has

TSM The prestigous, large format console
designed for the studio that requires the best.
Features include fully parametric equalisation,
advanced 1.C. circuitry, relayless switching,
32-24-24 and 40-24-32 formats and fully modular
jackfield. Conversion to automation is readily
available.
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he complete range of mixing consoles that has one

SERIES 80 Developed especially to fill the
needs of 16 and 24-track studios. Most of the
superb TSM’s features — including optional
automation — have been maintained, yet
tailored to this surprisingly compact format,
without any loss in quality. Yet its highly
competitive price makes it a console of
outstanding value.

FLEXIMIX A reliable mixer unit designed for
the compact studio, giving highly professional
quality when space, budget or requirements are
at a premium. Being fully modular, it provides
total system flexibility — allowing expansion
from mono to 24-track.
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Choose the best -
Trident.
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TRIDENT

Trident Audio Developments Limited
Shepperton Studio Centre, Squires Bridge Road,
Shepperton Middlesex, England.

Telephone: Chertsey (09328) 60241 Telex: 8813982

America Area 1 Studio-Maintenance Services, Californig. Tel: 213-877-3311  America Are
Companies, Parma, Ohio. Tel: 216-886-5536  America Area 4 Empirical Audio, New York.
Belgium Naybies, Brussels. Tel: 32-2-734-31-38
Germany Peter Struven, Hamburg. Tel: 49-40-801028
Japan Continental Far East, Tokyo. Tel: 81-3-583-8451

Canada La Salle Audio Products Ltd, Montreal. Tel: 513-342-2511
Holland Cadac Holland BV, Hilversum. Tel: 31-35-17722
South Africa Leephy (Pty) Ltd., Johannesburg 2092. Tel: 010-48-3821

a 2 Sound 80 Inc., Minneapolis. Tel: 612-721-6341
Tel: 914-762-3089

America Area 3 Winteradio
Australia John Barry Group, Sydney. Tel: 61-2-439-6955

France Lazare Electronics, Paris. Tel: 33-1-878-62-10
Italy Audio Products International, Milan. Tel: 392-273-896
Spain Neotecnica S.A.E, Madrid. Tel: 34-1-242-09-00

www americanradiohistorvy com



www.americanradiohistory.com

Revolutionary, in that, unlike any other split console, it has a monitoring section which does
not become redundant during mixdown.

instead, with simple switching, the monitor channels become fully functional input channels, each
with EQ, aux, pan, fader, solo and mute, and are assigned directly to the main mix buss.

Therefore, a 24/16 console has 40 channels in mixdown, during which the main 24 input channels may
still be assigned to the 16 group faders as sub groups.

Furthermore, the auxiliary sends (cues) and pan may be lifted out of the monitor channel signal
path and inserted into the subgroup signal path.

Revolutionary, in that the console provides all three conventional solo modes: pre-fade §
(mono), post-fade (stereo) and solo in-place.

The first two modes do not disturb any signal paths, so they may safely be used during
recording or mixdown.

The in-place mode mutes all channels not soloed, except monitor channels being used as effects returns or input
channels in “safe” mode.

Other sophisticated features include: two programmable mute busses; six auxiliary sends, two of which may
be assigned to follow the pan pot; a proprietary transformerless mic pre-amplifier; 41-position detented potentio -
meters, which are so precise that volume tracking between two similar controls will be typically within 1dB, and
frequency tracking within 2 semitones.

Console equalisation is particularly versatile. Input channel equalisers have 4 variable-frequency bands, and
a separate variable high-pass filter, while the monitor channel equalisers have 3 bands; the mid band with
variable frequency.

All sections of the console electronics have been carefully designed to minimise phase deviation through
the signal path, so that, typically, channel o track phase error is within 20; at 20kHz.

Conventional VU meters with peak level LED indicators are standard (as illustrated), but Soundcraft bargraph
displays are available as an option.

Series 1624 is available in two mainframe sizes—24/16(which with an optional 8 channel (E3OUNDOCRAFT'
module provides 24 track monitoring) and 16/16, either of which can be supplied part filled.'SELECTROW@UWT '

Soundcraft Electronics Ltd 5-8 Great Sutton St London EC1V 0BX England Telephone 01-251 3631 Telex 21198
Soundcraft Inc POBox2023 Kalamazoo Michigan49003 USA  Tel (616) 382 6300 Telex 22-4408 Soundcraft KMZ
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Lexicon 224 digital reverberator

€

dcon 24
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MANUFACTURER'S SPECIFICATION
Program capacity: up to eight different program
types may be installed, two standard.
Reverberation time: adjustable in two bands from
0.6 to 70s.

Frequency contouring: crossover and
decay, each adjustable from 100Hz to 10kHz.
Depth control: adjustable, controls apparent pick
up location in simulated chamber.

Pre-delay : adjustable in 1ms increments from 0 to
250ms in mono programs or 0 to 125ms in stereo
programs.

Register storage: four complete programme mixes
in addition to panel settings.

Additional controls: potdisplay select(6). Register
select (4). Program select (8). Mode select (3) and
keyboard shift (1).

Display : 3-digit numeric, dual 5-position headroom,
overload warning and engineering units indicator,
Mainframe controls: power and system reset.
Dynamicrange*:inreverberant mode 84dB typical,
81dB minimum relative to reference level at 20Hz to
20kHz noise bandwidth for all reverberation times
between zero and 10s. In non-reverberant mode
90dB typical, 86dB minimum in 20Hz to 20kHz noise
bandwidth.

Total noise and harmonic distortion*: 0.05%
typical, 0.07% maximum at reference level for all
reverberation times between zero and 35s.

treble

Frequency response: 20Hz to 8kHz +1, —2dB.
Inputs: two, balanced and transformer isolated.
20kQ input impedance. Level adjustable from +8
to +18dBm.
OQutputs: four, balanced and transformer isolated.
90Q output impedance. Level adjustable from +8
to +18dBm.
Remote console cable: 15t standard. Optional
25 or 50ft cables are available to special order.
Power: 100/115/200/230V switchable,50/60Hz, 100W.
Protection : mains fused, secondary windings fused
with voltage crowbar and/or current limited with
thermal protection.
Connectors: XLR-3 audio connectors, standard
IEC 3-wire power cord, DB-25 remote and RS-232
connectors.
Power on muting: 3s.
Serviceability: field serviceable with all major
assemblies pluggable.
Diagnostic programs: control and display via
remote control panel.
Cooling: convection cooled power supply, forced
air cooling of logic cards.
Environment: zero to 35°C operating, —30 to 75°C
storage, relative humidity up to 95% without
condensation.
Dimensions: mainframe is standard 19in rack
mount 7in high by 15in deep (483 x 178 x 381mm).
Console 5.4 x 8.8 x 3in (137 x 224 x 76mm).
Weight: mainframe 34Ib (15.5kg)—shipping 48lb
(22kg). Console 2.5!b (1.2kg)—shipping 6lb (2.7kg)
Automation interface: optional RS232C serial
interface.
RFI shielding: power and audio connectors are
RF| shielded as standard. Optional RF} shielded
cable available.
*In concert hall reverberation program with input
sensitivity set so that 1kHz +12dBm input corred-
ponds to ‘0’ LED just going out (this is reference
level) output sensitivity set to produce +12dBm
with 6002 load in self test mode (unity gain).
Price: £4,800 including four programs, extra
programs £130 each.
Manufacturer: Lexicon Incorporated, 60 Turner
Street, Waltham, Mass 02154, USA.
UK: Scenic Sounds Equipment, 97/99 Dean Street,
London W1.

HE Lexicon 224 digital reverberation unit
generates a variety of reverberation effects
purely by digital means, the reverberation

patterns being stored in read only memories.
The latter may be replaced at any time to
update the unit or to provide new reverberation
types which may become available.

Basically the unit has two inputs and four
outputs which are suitable for stereophonic
and 4-channel effects with some reverberation
programs, Conveniently the system is 2-part
with the main electronics in a rack-mounting
chassis, which is fed from a small remote
control unit. A 15ft long remote control cable
is supplied as standard, but 25 or 50ft cables
are available.

At the rear of the main unit are XLR
connectors for the floating audio inputs and
outputs together with an IEC standard power
connector and the multi-pole remote control
connector. There is also a space for a further
optional connector for use with remote digital
interfacing.

Only two controls are fitted at the front of
the main unit, the power on/off pushbutton
(with an adjacent LED power indicator) and a
system reset button for resetting the electronics
if necessary. However, recessed behind the
front panel are five single turn potentiometers
which may be screwdriver-operated through
the front panel to control input and output
levels.

Access to the electronics is gained by
removing the front panel which is fixed with
captive thumbscrews. Part of the power
supplies are located to the left, behind the
front panel, the remainder are at the rear
centre with a large heatsink protruding on the
rear panel. The Imperial mains fuse is
unidentified in value, and the two power rail
fuses although identified are most inaccessible.

The seven electronics boards are mounted
into a card cage with a mother board to the
rear; all components are mounted on plug-in
boards to ease servicing, which can be a
difficult problem with digital units of this
complexity. Throughout, good quality com-
ponents are used and the electronics cage is
cooled by a relatively quiet fan with an air
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SYNCON

Logic and Music in Harmony

Itis a fact that many medium priced con-

soles use ungraded VCAs and ICs resulting in
signal degradation and unpredictable per-
formance. Syncon uses top quality discrete
circuitry on interchangeable cards which
allow not only instant replacement but future
upgrading.

Sophisticated PCB design has virtually
eliminated hardwiring making Syncon not

SYNCON FEATURES
@ 28 Input output capacity.
. @ 24 Track monitor.

@ Quad mixing.
- @ Autosolo.

!

Made in England by:
ALLEN AND HEATH LTD.
Pembroke House
Campsbourne Road
London N.8.

Tel: 01-340 3291

AHB

ALLEN AND HEATH BRENELL LTD.

only cost effective but incredibly reliable and
serviceable, an important factor for studios
without resident ‘boffins.

Add to this a superb status, routing and
grouping system enabling 28 tracks or effects
to be mixed through 14 stereo subgroups and
you have a very logical alternative to the head-
aches of cut price automation.

@ 26dB Output.

@ Parametric eq.

@ 3 Module inserts. _
@ Producer’s desk and patchb:

audiomarketing itd
Glenbrook Industrial Park

Stamford, Connecticut 06906

Tel: (203) 359 2312
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filter in the side of the chassis. Components
on the boards are properly identified for
servicing and the seven board functions are
logical; there being an audio input board with
anti-aliasing filters, an audio output board
with filters, the arithmetic unit, floating point
control, timing and control, data memory and
finally the microprocessor board. There is also
space for an option board which is separate
from the optional RS232 interface.

The control unit is a neat desk top device
fitted with rubber feet and connects to the
main electronics by a ribbon cable. All push-
buttons have an integral LED indicator with
six slide potentiometers controlling various
parameters. At the top of the panel is a 5-step
LED programme level display, together with
a 3-digit decimal display and adjacent LED
indicators giving the nature of the display in
seconds, ms, Hz or kHz.

Below this display eight pushbuttons select
the type of reverberation program, stored in
read-only memories, which may be readily
interchanged as new programs become avail-
able. The six slide controls and six pushbuttons
beneath them select the characteristics of each
reverberation program.

Two of the slide controls select the bass and
mid frequency reverberation time from 0.6s
up to 70s, the selected time is displayed at the
top of the unit when the pushbutton below the
appropriate slide control is depressed. When
none of these buttons are pressed the display
shows the average reverberation time. The
next slide control sets the crossover frequency
between the bass and mid frequency reverbera-
tion sections over the range 100Hz to 10.9kHz,
the frequency is displayed with the appropriate
pushbutton depressed. The ‘treble decay’ slide
control follows, which adjusts the frequency
where the reverberation falls off in the range
100Hz to 10.9kHz, again with the ability to
display the set frequency.

And on from this, the ‘depth’ control, which
varies the apparent distance of the sound source
in the concert hall reverberation programs.
As this parameter has no dimensions the display
just uses the numbers zero to seven as a
convenient way of recording the control setting.
Finally the pre-delay may be increased over
that preset in the selected program. The range
of this slide control is from zero up to 250ms
in mono programs, or 125ms in stereo pro-
grams, in 1ms increments; the set pre-delay is
displayed when the pushbutton under the slide
control is depressed.

These are the basic operating controls for
this extremely complex and versatile reverbera-
tion system but there are more valuable
features to come as it’s possible to store four
complete sets of control settings by means of
a further row of seven pushbuttons, with an
eighth pushbutton providing an automatic
diagnostic routine which will enable an
operator to identify a faulty board.

Four buttons, which are the control settings’
stores, are identified register A, B, C and D.
In normal use the ‘immed’ button is depressed
and the unit takes its instructions from the
panel controls. However, pressing the ‘set’
button followed by one of the register buttons
stores all control settings in the selected
register. Thus the four registers may be filled
with four different sets of control settings, To
recall the contents of a register just press the
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‘call’ button followed by the desired register
button and the unit takes its instructions from
the contents of the register and ignores the

control settings completely. Once the ‘set’
button has been pressed it is only necessary to
press the register buttons to recall the contents

www americanradiohistorvy com

of each register, thus enabling a quick com-
parison of four different sets of control settings
or the current control settings. However this
cannot be done ‘live’ as changing the reverbera-
tion program can cause clicks to the audio
outputs.

A final feature of the control panel is an
‘overflow’ LED indicator located next to the
stereo level indicators in the display. The
overflow light tells the operator that the unit
has too many bits whizzing round its micro-
processor and in effect says ‘help!’. This
condition is not only related to the level of
the audio input but also to its frequency
spectrum and the overall control settings.

The reverberation programs

At the time of writing a number of reverbera-
tion programs are under development and
information was only available on a few of the
current variety. The original type V1.1 read-
only memory provided four programs—small
concert hall, plate, large concert hall and
acoustic chamber with the displayed pre-delay
being the incremental delay not including the
in-built delay. The later V1.2 read-only
memory contains the same programs but with
the displayed pre-delay being the actual pre-
delay with the potential of sweeping the pre-
delay time with a resulting pitch shift. The
next V1.3 read-only memory is identical to the
V1.2 but only containing the small concert
hall and the plate programs.

The review sample contained a more com-
plex read-only memory with six available
programs plus a feature for varying the tail of
the reverberation decay. The following is a
brief description of the available programs in
the review unit:

PROGRAM 1. Small Concert Hall. Mono

or stereo inputs with mono, stereo or four-

channel outputs. A hall-like uneven 200ms

initial sound with the decay having a

moderate tail and moderate initial diffusion.

Reverberation with little coloration.

PROGRAM 2. Vocal Plate. Mono or stereo

only. An explosive initial sound. The decay

starts within 50ms with the tail depending
upon the reverberation time setting. Moder-
ate to high initial diffusion with low to

moderate coloration. Gives the sound of a

plate with less initial diffusion.

PROGRAM 3. Large Concert Hall. Mono

or stereo inputs with mono, stereo or four-

channel outputs. A hall-like uneven 200ms
102
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SAVE MONEY
SAVE TIME

WHAT IS OPTIONALFORTHE
OTHERS IS FOR US A MATTER OF

COURSE

* From 16 to 52 in/out channels

* 24 channel busses including panning

* 4 band parametric equalizer

* Continuously variable Hipass filter

¥ Up to 28 sends as standard

* 3 different channel mute grouping

¥ Momentary short travel mute
switches
All solo facilities including «Solo in
place» either in monitor or in remix
mode
3 master status logically reversible
on each channel
28 light meters either vu or PPM and
phasemeter as standard !
28 Iso frequency third octave
analyzer
PLUS 30, RS64 automation with
separate mute and level encoding
using one 6502 microprocessor per
channel
High quality and high performance
components

* Tough, reliable and attractively
designed
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initial sound followed by a decay with a
very long tail, low initial diffusion and very
low coloration except at the very end of the
tail. Not a good program for transients.
PROGRAM 4. Acoustic Chamber. Mono
or stereo use only. Initial sound flat for
150ms followed by a decay with some tail,
moderate initial diffusion with low to
moderate coloration. Sounds like a chamber
with less initial diffusion.

PROGRAM 5. Percussive Plate. An initial
explosive sound with very high initial
diffusion becoming rapidly very dense.
Mono or stereo use only. A good program
for transients.

PROGRAM 6. A new version of the Small
Concert Hall.

The measurements

I found that the bass and mid frequency
reverberation time controls had ranges from
0.6s to 70s in increments varying from 0.1s at
low reverberation times up to 35s at maximum.
Whilst the latter is a somewhat large increment
in the normally used range of reverberation
times, increments were adequately small.

Similarly the frequency range of the cross-
over between mid, bass and treble decay had
varying increments over the full range from
100Hz up to 10.9kHz. But in this case the
increments were satisfactorily small throughout
the control’s range. In the instances of the
pre-reverberation delay the control has 1ms
increments with the full range depending upon
the reverberation program selected. In the
case of programs 1, 3 and 6 the range was
from 24ms to 152ms, 20ms to 127ms for
program 2, 25ms to 255ms for program 4 and
zero to 107ms for program 5. All the measured
times were within 1ms of those indicated.

Frequency response of the reverberation
unit with the treble control ‘flat’ is shown in
fig 1 a spectrum analysis of white noise
fed to the inputs; this shows that the frequency
response is effectively flat up to 8kHz where a
steep anti-aliasing filter comes into effect.

The remarkably wide range of the treble
decay control fig 2 for the spot frequencies
100Hz, 540Hz, 1kHz, 2kHz and 5.3kHz shows
that the control introduces a 6dB per octave
attenuation about the set frequency.

The noise produced by the reverberation
unit varied with control settings and with the
chosen program and also varied with the
presence of a signal. Table I relates noise to
maximum signal output level and shows
best and worst case conditions:

TABLE | Signal-to-noise ratio
No signal With +5dBm

22Hz to 22kHz Best Worst 1kHz Worst

band limited

rms 89dB  80dB 79dB
A-welightedrms 88dB 81dB 79dB
CCIR-weighted

rms 83dB  76dB 72dB
CCIR-weighted

quasi-peak 80dB 72dB 68dB

Bearing in mind that reverberation is

normally returned at low level through an
echo return, the above signal-to-noise capabili-
ties are more than adequate. I noted, however,
that at times the reverberation unit got into a
cycle where there was discrete tone in the
noise, and in spite of its very low level, this
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might in unusual circumstances be significant.

Measurement of distortion in a reverberation
system is always a difficult operation, but
measurements of total harmonic distortion
plus noise showed that this was typically less
than 0.03%;, below 1kHz rising to a typical

value of 0.05% at
performance.

I didn’t feel the reverberation characteristics
appropriate for undertaking a lengthy and
complicated series of measurements and these
would probably have little practical meaning
to readers. More important are the subjective

8kHz—a very good

effects and I can fairly say that this must be
the most versatile reverberation unit ever
manufactured. The six programs subjectively
are completely different and fit the manufac-
turer’s descriptions giving a very wide range
of effects—and the versatility of the six slide
controls providing unusual effects.

A simple plot of the wide band reverberation
time in fig 3 demonstrates a substantial differ-
ence in the decay patterns. However from
these plots it appears that the reverberation
times measured conventionally are somewhat
less than the reverberation time read from the
unit’s display.

Figs 4 to 8 inclusive show the varying
dispersion characteristics of the six different
reverberation programs with the reverberation
time set to 2s, a crossover frequency of 1.5kHz
and a treble decay of 1.5kHz. These oscillo-
grams obtained by exciting the reverberation
unit with an 80ms burst of white noise, show
that all programs have substantial differences
in build up and decay.

As with all digital devices it’s vital that the
system not be overloaded, as this results in
violent distortion. Therefore it’s important
that the signal level metering should be fast
and easily read. In this case, the response
time of the LED level indicators was adequately
fast at about 40us but I felt that the display
should be held longer for better readability.
The zero on the display was just short of
clipping with the -6, -12, -18 and -24dB
indications within 1dB of the actual input level
at all frequencies. ,

As supplied the zero dB indication corres-
ponded to an input level of +14dBm but this
range was adjustable from +6dBm to +22dBm
with a satisfactorily high input impedance of
78kQ2 at the floating and transformer coupled
input. The common mode rejection was
excellent at -90dB at 50Hz decreasing with
frequency at about 6dB per octave.

The outputs had an impedance of 40Q at
1kHz which is adequately low, the output
voltage range at system clipping is adjustable
from +6dBm to +20dBm by screwdriver-
operated potentiometers on the front panel.

Summary

The Lexicon 224 is a remarkable device which
is well engineered and should be easy to
maintain. The reverberation characteristics
offer an endless variety of reverberation effects
which must make this the most versatile unit
commercially available. Hugh Ford

gain presets.

distortion performance yet sound quite different.

Pre-emphasised input 500mV pk-pk

STEREO DISC AMPLIFIER 3

A reference amplifier for disc monitoring and transfer when
replay signals of the highest quality are required.

Based on the Surrey Electronics Disc Amplifier 2 and manufactured
upder licence, two unbalanced outputs are provided enabling
Line gnd DIN levelinputs to be driven simultaneously. To facilitate
cartridge matching, a wide range of switchable load capacitance and
resistance values are provided, together with left and right 20 turn

DYNAMIC INTERMODULATION DISTORTION Eprrrp oD

Itis widely recognised that two pieces of equipment may have the same Total Harmonic and Static Intermodulation
Remaining distortion is attributed to transient distortion
effec