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DISTRIBUTION
STUDIO SOUND, published mor thly,
enables engineers and studio management to keep abreast of new technics' and
commercial developments in electronic
communication. It is available without
charge to qualified readers; these are
directors, managers, executives ano key
personnel actively engajed in the sound
recording, broadcasting and cinematograph industries in any part of the world.
Non -qualifying readers can buy STUDIO
SOUND at an annual subscript;on of
ì5.80 (UK) or £6 (Overseas). Expess
(air mail) as follows (extra charge over
paid or free subscription : Argentina
(B). Angola (B), Australia (C), Austria
(X). Barbados (B), Belgium (X), Bermuda (B), Botswana (B), Brazil (B),
Bulgaria (X), Canada (B), Chile (B),
Colombia (B), Cyprus (X), Denmark
(X), Finland (X), France (X), Ghana
(B), Greece (X), Holland (X), Hong
Kong (B), Hungary (X), Iceland (X),
India (B), Indonesia (B), Iran (A), Israel
(A), Italy (X), Jamaica (B), Japan (C),
Kenya (B), Lebanon (A), Malawi (B)
Malaysia (B), Mexico (B), Monaco (X),
New Zealand (C), Nigeria (B), Nor vay
(X), Peru (B), Philippines (C), Poland
(X), Portugal (X), Rhodesia (B),
Rumania (X), Singapore (B), South
Africa (B), Spain (X), Sri Lanka (B),
Sweden (X), Switzerland (X), Tanzania
(B), Thailand (B), Trinidad (B), L.SA
(B), Virgin Islands (B), West Germany
(X), Yugoslavia (X), Zambia (B).

London is a good place to live. But in the music area particularly it has enjoyed an unusually
prominent position for a long time-measured, if you like. in hundreds of years rather than
record sales figures. Traditionally, it has been a clearing house for a vast range of musical
styles and activities; at present, the spectrum feels at least as wide as anything else anywhere
else. On the classical side, it enjoys more major orchestras than any other world city, with a
correspondingly huge spread of more modest performing forces. These receive public and
some private subsidy in order to survive, which is a fair solution to the daunting economic
problem facing them. And despite the rising cost of admission, audiences are reasonable
and comprised of all age groups.
As a result of what happened in and after 1963, London has become the centre of a flourishing music industry adrift from the old concepts and hierarchies of Tin Pan Alley, and a record
and recording industry has grown up out of all proportion to what might reasonably have
been expected. A lot of music is very loud. It means a lot to a lot of people. And it is
anathema to a lot of others. But on it, and its continuing performance, depend the musicians
who are the centre of the whole business.
Music in London has become a true popular culture: it is self-supporting and has a wide
spread. But the electric folk music of our time has the misfortune not to appeal to the
bureaucrats whose job it is to pass legislation of critical importance to its survival.
We are now faced with the spectacle of the Greater London Council imposing a ludicrous
sound level limitation on performance and possibly on a studio control room. In their
wisdom, they have assumed moral responsibility for our well being, which is one way if not
the only or best one. But it is now painfully obvious from the lack of information about
proceedings and the insistence on keeping any responsible press away from these discussions
that the committee responsible is blundering into a decision it is neitherqualified nor fit to
make. There is apparently complete lack of open discussion with the many technicians and
musicians in London capable of giving an involved, responsible and experienced viewpoint on
the new music.
If the Leeds Corporation fiasco is repeated, live performance in London will stop, as by
the same token should many acoustic events. The music will go elsewhere. What remains
will be castrated. Of course, a state subsidy for the minority arts might rescue this ailing
form. Lunchtime recitals by Black Sabbath CBE and Deep Purple in the V & A, tea provided
in the interval.
Museums are for looking at, not living in.

This city is alive.
Lobotomy is not the solution.
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The Monitor H.P.D. represents a further outstanding improvement of a
loudspeaker system which has become regarded as a quality
standard over the last 25 years by Recording Studios throughout the
world. There is a very good chance that your favourite records and
tapes were monitored on Tannoy Dual Concentric loudspeakers, and
to select these superbly engineered, individually hand -assembled
speakers for your music system assures you of the same professional

WHY CHILTON MIXERS?
in the true sense of

We are manufacturers
the word; producing Teak Cabinets, Sheet
Metal Work, Tooling. Front Panel and Prin-

ted Circuit Artwork etc., our products are
accurate with an attention to detail that is
second nature to us.
The popular M10/2 (10 in 2 out) portable mixer
shown is supplied as a basic unit with 10 Line
inputs inc PPM, Oscillator, LF /HF Equalisers,
Aux and PFL. You choose the number of
Microphone or Grani inputs, the channels to
have Presence, Switchable HF/LF Filters or
Ducking. In addition a 2nd Aux channel,
Talk -Back, and /or Compressors can be fitted.
1

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

requirements.

BASIC
input version
in 4 out Mk2

M10/2 Mk4
16
12

.

.

..

£365.00
£530.00
£580.00

i-VAT
;- VAT
;-VAT

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

Telephone
4

01

-876 7957
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performance.
260 mm
10"

50W
Power Handling Capacity'
27- 20,000 HZ
Frequency Response
Intermodulation Products less than 2%
8 ohms
Impedance via
(5 ohms min.)
Crossover network
INTEGRATED PROGRAMME MATERIAL

The Giraacousuc Cone
mproves Cequency and transient

310 mm
12"

410 mm

60W

85W

25- 20,000 HZ

23- 20,000 HZ

less than 2%
8 ohms
(5 ohms min.)

le ss than 2%

The High Temperature Voice Coil

power handling capacity and
greater me, r,r, al stability

matic stability
assures absolute
and great mechanical strength
together with much improved
power handling capacity.

Patented Magnetic Shunt
rnbin
with specially It
and selected steel gives maximum
magnetic flux in the unique
Tannoy twin gap system. Improves

Unique High Frequency Unit
wan separate diaphragm and
voice coil coupled to the horn by a
19 element phase -matching
system.

response. gives much increased

15°

(5

8 ohms
ohms min

The Tanoplas Surround
gives low bass resonance with
excellent mechanical stability and
freedom from edge reflections.

High Power Crossover Unit
with solid dielectric condensers
throughout. combined with treble
and roll -off controls.

Pesíynelfo souma/

kAt,./4-

`+\TANNOY/
NORWOOD RD. WEST NORWOOD SE27 9AB
Tel 01- 670 1131 Telex 949755
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With their latest advance in
VCR recording, Philips
make pictures stand still.

CHOOSE THE FACILITIES YOU WANT
FACILITY
Standard VCR system (1N1460= player only(
Replay finie up to

Suppose there's a diagram you want to
study closely on TV. Or a piece of action you'd
like to take apart, frame by frame.
Can you do it with a VCR recorder?
Yes -now Philips have developed stop motion for the new N 1501 Video Cassette
Recorder.
The N 1501 also has time control, so you
can record TV programmes while out of the
office. And facilities for recording from a camera.
It's one of a full range of Philips VCR
machines covering every need,
PHILIPS at prices from L346.09 (ex VAT)
The table on the right
will help you choose the one
that's best for you.

Ihr

Tinier for recording during your absence
Tuner included for recording off -air

kf input for use with simple black & white cariera
Video input /output for direct use of Mack & white
cornera and video monitor
Video input output for direct use of colour
camera and monitor

Electronic editing
Assembly of recording from different sources

Insertion of pictures
Dubbing over soundtrack
Stop motion
Audio Line input output
Close tolerance for duplication

Recording and playback of material may require consent -See Copyright Act 1956
also the Performers Protection Acts 1958 to 1972.

PLEASE POST THIS COUPON FOR MORE INFORMATION
To: Philips Electrical Ltd., Dept. SP, Century House,

Shaftesbury Avenue, London, WC2H 8AS.
Please send me details of Philips VCR models.
Name
Position
Company
Address

'--------)

Simply years ahead.
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A Mini Mixer with a true
PROFESSIONAL STUDIO SPECIFICATION

an establishment

We have been building mixers for a long time. It seems only
yesterday that we were the newcomers in a relatively new
industry. Today there are flurries of new names, faces, shapes,
sizes and performances. Our original aim in business was to
produce equipment to fulfil a specific requirement at a
sensible economic cost. Over the years we developed three
ranges of mixers to cover any eventuality: our AD series was
always the 'production line' type mixer-the lowest possible
cost for high performance. The latest version, ALICE 62/3,
has a performance comparable to the best mixers anywhere
at any price. Our SM system demonstrates our only failure
we tried to kill it off. Two years ago it was becoming obvious
that because of the increasing cost of labour, a hand built
mixer like the SM would soon become uneconomic. We
stopped advertising it and developed a new system to take its
place (at a development cost of many thousands of pounds).
Our customers would not let it die and today we have a
section of a factory devoted to these `old fashioned' but
delightful mixers.
Our modular system arose in the development lab from a
study of production techniques and an investigation into
distortion in transistor pre-amplifier systems. Shortly after its
introduction, the IBA announced the setting up of its network
of independent Local Radio stations.
We always prided ourselves on our versatility, so what constitutes an ideal broadcasting mixer? We decided to do it the
hard way and start from first principles; after all, the IBA
network was completely new and did not necessarily owe
anything to previous broadcasting practice. The results of our
efforts are a major portion of the ILR network equipped with
ALICE, and a system of mixing and programme control as
advanced as any in the World.
A radio station is a complex system consisting of a large number of separately functioning parts. To make it work as well
as possible, it is necessary to insure the best possible interfacing of the elements. To do this, we undertake to supply
the complete system and construct everything except
the recorders. This represents an enormous development
project that is only now drawing to a close, including items as
diverse as distribution amplifiers, a precision clock system,
telephone balancing systems, quality assessment monitor
loudspeakers, test equipment and gram units. During this
development period, we took time out to design and build a
mixing system specifically for the new National Theatre on
the South Bank and a sound switching system now in use in
television and radio throughout the Middle East and Africa.
The range of ALICE equipment is constantly growing and with
the growth, we are ever mindful of the need to maintain
adequate testing and quality control. Our new outside broadcast mixer is still on field trials and the prototypes of our
A701 quality assessment monitor are starting to look somewhat sad with severe overdriving -but the equipment must
work even under misuse.
We still maintain that we produce equipment to fulfil a
specific purpose at a sensible economic cost-the only difference now is that there is more to choose from.

-

TED FLETCHER
Managing Director

ALICE BROADCASTING
ALICE INSTRUMENTATION
ALICE MIXERS

Alexandra Road, Windsor
Berkshire, England
Telephone: Windsor 51056
STUDIO SOUND, MARCH
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Custom Console based
on Mini Mixer modules.

STANDARD MIXER (October

issue

for illustration)

Input Channels, 4 Output Groups.
Auxiliary Sends and Echo Returns.
XLR Connectors to balanced Mic Inputs and Line Returns.
Normalled Insert Jacks.
Low Noise and High Output levels.
Portable.
Extension units, PPM's, Limiters etc. also available.
10

South African Agents:
E. J. S.

AUDIOVISUAL SERVICES
242 D.

F.

Malan Drive,

Blackheath, Johannesburg
Tel. 678 -6613

RAINDIRK LTD

!

Downham Market, Norfolk.
Tel. 2165 and 3617

POWER AMPLIFICATION

BY MUSTANG

Our

SS.100 and SS.50 are economical amplifiers with outputs
of up to 150 and 80 Watts RMS into 8 -15 ohms, typical THD
figures being 0.1 %, slewing rate > 10v /µs, 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 100V line output, and
virtually ex stock despatches we reckon we take some beating!
Contact us now for the full technical specifications.
Manufacturers of mixers, integrated mixer amplifiers and slave amplifiers,
studio power amplifiers, transformers, lighting control equipment and
cabinets for the home and export markets.
Contact us for full illustrated technical brochures.

,4Qice (Stancoil Ltd.)

6

a

6
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MUSTANG
COMMUNICATIONS
Nelson Street, Scarborough,

North Yorkshire Y012 7SZ
England

Telephone

0723 -63298

2

audix

...and this

SOUND SYSTEMS AND ELECTRONICS

is standard

equipment!
The
Capable
MXT -200

Audio
Mixer.

COMPARE YOUR
REQUIREMENTS WITH
THESE FEATURES THEN

DESIGN YOUR MXT -200

OR ASK US TO.

Input Facilities
* Up to 15 plug n M Dno, 2 group, or stereo
input modules per combiner.
* Modules for .licrnhone, gramophone,
-ape, Radio C ne aid line sources.
* Exceptionally eratile bass and treble
equalisation 1:.-n cam easy to use control.
* linear motioi facers for smooth mixing.
* literlocked Fne-fade listen switching.

Output Faciliies
* Mono or Stereo Combiners with large scale
VU or PPM m ?tering, fit two combiners
for 2 group working.
* Linear mctior fader and separate bass and
Treble controls for output s gnal
adjustment.
* Line level outout with high iverload

capability.
* Monitor Mod.ile with

PFL /Output

switching, headphone socket and me level
output.

MXT -200

THE MIXER

The standard equipment is built up in
19 inch frames, each 9 modules wide. The
frames may be stacked or placed end to
end and housed in a console, rack or
cabinet. You only order the input modules
you now need. Additional modules may be
plugged in the frames as your
requirements change.

ASK FOR FURTHER INFORMATION

MANUFACTURERS OF
SOUND SYSTEMS AND
ELECTRONICS

AUDIX LIMITED WENDEN, SAFFRON WALDEN
TEL: SAFFRON WALDEN
TELEX: 817444

ESSEX CB11 4L9
(0799) 40888

7

first of many..

The

AUDIO & tSESIGN
RECORDING

c RADFORD
AUDIO MEASURING INSTRUMENTS

4. F300

E

M

S

REGD TRADEMARF.

ATTACK

modules

RELEASE

RANGE

F300
Expander -Gate

20

Compatible
Standardised
Audio Modular Package brings
for the first time to the Studio and
Broadcast Engineer, a really comprehensive range of high quality
ancillary facilities in a versatile yet
inexpensive system of audio modules designed specifically for them.
The

/

.

40

0

THRESHOLD

/W.

-50

-20

NORM

AUTO

+20dt

PEAK

The Scamp rack assembly
accepts 17 lin modules and may
be wired to a studio patch field;
the unit being fed from the beefy
Scamp Power pack. Each module
has its own stabilisation and
operates on a 48 volt rail.

LDO3. LOW DISTORTION OSCILLATOR
A continuously variable frequency laboratory oscillator with a range
10Hz- 100kHz, having virtually zero distortion over the audio frequency
band with a fast settling time.

Specification:
Frequency range:
Output voltage:
Output source resistance:
Output attenuation:

10Hz- 100kHz (4 bands)
10 volts r.m.s. max.
150

ohms unbalanced

0 -100dB

(eight, 10dB steps plus 0-20dB

variable)

Output attenuation accuracy: 1
Less than 0.002% 10Hz-10kHz (typically
Sine wave distortion:
below noise of measuring instrument)
Square wave rise and fall time: 40/60 n.secs
Monitor output meter:
Scaled 0-3, 0 -10 and dBV
Mains input:
110V/130V, 220V/240V
17" (43cm) x 7" (18cm) high x 8f" (22cm)
Size:
£275.00

deep

LDO3B. LOW DISTORTION OSCILLATOR
As LDO3 but additionally fitted with output amplifier and transformer
providing a 600 ohm floating balanced output. Unbalance: -80dB
1kHz,

-60dB

£375.00

10kHz.

DMS3. DISTORTION MEASURING SET (illustrated above)
A sensitive instrument with high input impedance for the measurement
of total harmonic distortion. Designed for speedy and accurate use.
Capable of measuring distortion products down to 0.001 %. Direct
reading from calibrated meter scale.

Specification:
EXP'

NORM

GATE

KEY

rs
IN

The system lends itself to rapid
reconfiguration and interchange
of facilities between studios. Ideas
for new devices can be speedily
transformed into working units
and instantly installed for productive use.

OUT

l
ExFA?1DER-GATE

8

Size:

5Hz -50kHz (4 bands)
0.01 % -100% (9 ranges)
50mv -60V (3 ranges)
47K ohms on all ranges
12dB /octave below 500Hz
2 x PP9, included
17" (43cm) x
(18cm) high
deep

r

x

8f" (22cm)
£225.00

HSV1. HIGH SENSITIVITY VOLTMETER

Scamp users are invited to participate in the creation of new
ideas and benefit from our worldwide update and advance replacement service.

^

Frequency range:
Distortion range (f.s.d.):
Input voltage measurement
range:
Input resistance:
High pass filter:
Power requirement:

AUDIO

Full details of the range of
modules available and in the
course of production from:

&

DESIGN RECORDING

St. Michaels, Shinfield Road, Shinfield
Green, Reading, Berks. RG2 9BE
Tel: (0734) 84487

STUDIO SOUND, MARCH
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Average reading: 10µV to 300V f.s.d.

£125.00

..

HSV2. HIGH SENSITIVITY VOLTMETER
True r.m.s. reading: 106V to 300V f.s.d.

£175.00

ANM1. AUDIO NOISE METER AND HIGH SENSITIVITY
VOLTMETER
Average reading: 10íV to 300V f.s.d. Includes Wide band,
Audio band, IEC curve 'A' and CCIR weighting networks.

£150.00

AUDIO NOISE METER AND HIGH SENSITIVITY
VOLTMETER
ANM2.

As ANM1 but true r.m.s. reading
Size of all Voltmeters 11 }" x 7f" x 7h"

..

£200.00

Send for leaflets for further details:

Radford Laboratory Instruments Ltd
ASHTON VALE ROAD, BRISTOL BS3 2HZ, AVON
Tel. 0272 662301

Roger Squiiei

the specialists in deejay
equipment for radio studios

PROFESSIONAL EQUIPMENT AT COMPETITIVE PRICES FOR BOTH
BROADCASTING STUDIOS -AND RADIO RECORDING STUDIOS
ALL PRICES ARE NETT PROFESSIONAL
JINGLE MACHINES

BROADCAST TURNTABLES
Russco Sparta

AMR,

from E165

NMI

£295

INSTANT
START

!quit

SQUIRE S3000 Mk.
R/Playback compat.

SPOTMASTER
Model 1000 E339

II

E145

as

NOW IN STOCK -HRK TURNTABLES FROM

£138

Alice Broadcast Mixer
At last we

can bring you
professional Broadcast
mixer that features an
ergonomically laid out DJ
control panel.
Also featuring limiter on
voice, On Air and Talkback
facilities, P.F.L., and Peak
Programme Meters.

This mixer can be
operated MONO or

a

uw
4

Ma - OMB

1

u v

switching. This mixer meets
and exceeds IBA specifications.

Available ex- stock. NETT
PROFESSIONAL PRICE E465

.

.7-

tit

utii

!

STEREO and will take
up to 8 inputs. All
channels have remote

.

'`,'

ALLEN

FEATURING

16/2
14/2
12/2
10/2

Remote starts
Voice auto fade
Full studio spec.

&

HEATH
E580

...

...
...

E527
E474
£421

Squire S4000 6ch M/S Mixer E218

ALSO

Stanton B /Cast Carts
AKG Studio Mics, from
Anglepoise Mic Stands

...

Budget -priced mixers, from
Uher Interview Recorders
HH variable echo units
..

113.25
L49.00
E14-75

...

E59.00
E284.00
E134.00

UK CUSTOMERS VAT EXTRA

DELIVERY ANYWHERE IN UK plus EXPORT SERVICE
Most items available ex- stock. Prices subject to change without notice.

Showrooms open Tuesday- Saturday
OPENING TIMES 10.00 a.m.

-

5.00 p.m.

Closed Mondays

LATE NIGHT WEDNESDAYS UNTIL 8.00 p.m.

Talk to our Manager Terry Way.
He knows about Radio Studios.

Roger 5quive,

SOME ITEMS ALSO AVAILABLE FROM

STUDIO EQUIPMENT DIVISION
55 CHARLBERT STREET, LONDON NW8 6JN
Telephone 01 -722 8111

OUR MANCHESTER BRANCH.

9

Europe's finsi
store devoted

entirely to
Professional
Audio and
Studio
sound
Equipment

UM 4 CHANNEL
A3340S home
recording studio.
101/2" reels,15 ips, full
Simul Sync facilities.
Also industrial model
with 63dB s/n ratio.

a

P.O.A.

DOKORDER

Model 8140
multitrack. 4- channel
Semi -pro. with sync.

ALL AT SPECIAL LOW PRICES TO
PROFESSIONAL USERS.

Similar to A3340S
but 7; and Ti
and 7" reels

FROM £395

MIXERS

LONDON MIXER CENTRE
=
ALICE AD62 III
New version of this

popular 6 into

2

mixer.

GRAPHIC
EOIIAIISERS

Soundcraft 20 -12A

tTi

2

- Soundcraft, Teac, Lamb, Hill,

Tascam, M.M. Electronics. Stramp, Sony,

NOUE REDV(TION
11NITs

- -

DOLBY B Teac, Videosonic, etc.
DBX
professional semiprofessional range

-

UK LARGEST STOCKS- LOWEST PRICES

5855AV
545
565
548
SM57
SM58

stereo equaliser
2 channel 1C nands

iT4 !Ttt444T
1

-

AKG
Unidyne B..
L18.90 D90C
Popshseld LO Z
L12.90
Unisphere B
L26.90 D707C
Popshteld LO.Z
L21.90
with volume control L34.90 D190C
Hi- quality LO-Z
L25.90
Unidyne III
139.90 171200E Pro -quality .',O -Z ... L38,90
Unasphere 1..
L44.90 HI.Z extra L2.50 on above mia
Untdyne IV
L47.90 02000E Pro -quality LO.Z ... L40.90
Prodyne LO -Z
L52 90 012
Bass mie L0.2
£51.50
Prosphere LO -Z
L67,50
.

....
.

.....

.

.

High spe ^.d or standard versions

ECHOl1NIT5
For studio or P.A. use
Watkins copycat.
HH Echo unit, HH multiecho, Grampian Reverb

MIC STANDS
KMAL MIC STANDS
REW carry the full range of KMAL
Stands
the worlds best. Many
different designs. 100's in stock.

-

PROFESSIONAL PRICE
ON APPLICATION.

P.A. SPEAKERS

IIBL

1800 AMP
400 + 400 Watts,
Heavy duty construction,

Studio quatity,
-I he ultimate amplification
800 SPEAKERS
Pro -P.A. bins that are portable
enough to be carried by one person.

P.A.AMPIIFIERS

DC30ÚA.
AMCRON
original superamp 500 watts RMS per chan

The

6.44i

REW carry the largest stocks of
P.A. speakers in Britain. Save
money by buying at our very
prices. See our tremendous
range. Bass speakers, Horns

Atiammok PROFESSIONAL P.A.

fel

ALTEC

it4

.17O_iE®

HEADPHONES
Full range in stock from
Beyer, AKG, Koss etc.

Now available for the first
time in the UK and Europe

GAUSS

Add 50p P&P each mit

-

TASCAM
8 -track
Studio Recorder
1/2"

HI1H
Buy your equipment
from REW, the profes
sionals. Full range in
stock including Echo
Units. Full technical
service available
for P.A. applications.

off the shelf

-

TASCAM
THE SENSATIONAL

-

....

Beyer, Calrec, Sennheiser,
Also stocked
Sony, Unisound, Reslo, SNS.

BRITAIN'S REVOX
SPECIALIST-WE CARRY

THE LARGEST STOCKS
AT THE LOWEST PRICES

2 channel
band
JVC
JVC
4 channel
band
BSR few II
2 channel
band
BSR few III
2 channel
12 band
Altec Acousta-voilette 2 channel- 23 band.

WEST -END CENTRE

111ICS

/444f6
SHORE
515SA
588SA

1

-5
-7
-7

professional mixer
for PA or studio use,

Also stocked

I

Also stocked

ALLEN & HEATH
Pop Mixer 16 into

I

-

Also stocked
Arocron DI50
Amaron 060
Phase

.405u

70013

400

S11

O

Quad 303J

2

7
2
2
1

2
I

x100 walls RMS
x 50 watts RMS
x

450 watts RMS

x250 watts
x 100
o

Co

Celestion, Maclab, E.V.

STUDIO MONITOR
SPEAKERS
Tannoy,
Large stocks of JBL, Altec,
Electrovoice, Spendor.
Full range of Accessories and Spares in stock

MAIN AGENTS FOR AKG, AGFA, ALICE, ALLEN 8 ' -4TH,
ALTEC.LANSING, AMCRON, A.T.C.. BASE. BEYER, BOSE.
CALREC, CANNON, CERWIN -VEGA, DAN GIBSON, DBX,
DOKORDER, DOLBY. EDITALL, ELECTROVOICE, EMINENCE
EMITAPE. E.S.S.. FERROGRAPH, GAUSS,
GRAMPIAN, HH, HARRISON. HILL. JBL. KMAL, KOSS, LAMB
LABORATORIES, MACLAB. MASTER ROOM, NAKAMICHI,
PHASE LINEAR, QUAD, RADFORD,RESLO, REVOX, SCOTCH
SENNHEISSER, SHURE, SNS, SONY. SOUNDCRAFT. SOUND
CRAFTSMAN. SPENDOR, STANTON, STAX, VIDEOSONIC.
',TRAMP, TANNOY. TASCAM, TEAC; TDK. UHER.

RM70 S

watts OMS

x90 wat

H.F. Driwrs, Lens, Cross
overs and spare parts. Also
in stock Goodmans, Altec,

OMS

All prices include VAT

wattt s RMS

REW Professional Audio, 146 Charing Cross Road, London WC2. Tel: 01 -240 3064/5

The Professional Everything :fore

Soundcraft- Series II

1SOUnOCFFTT
ELECTRONICS LIMITED

5 -8 Gt Sutton Street London EC1V OBX Tel: 01- 251 -3631/2/3 Te egrams: Soundcraft LDN EC
& Technology in Music Inc., 2025 Factory Street Kalamazoo Michigan 49001 USA Tel: (616) 382 6300
i

Systems

TAKE YOUR PICK

WILMSLOW
AUDIO

BIAS ELECTRONICS
and
LEEVERS -RICH

EQUIPMENT
Following the merger between
the two companies we are
pleased to announce that, with
the increased production
capacity now available we can
offer the Leevers -Rich and Bias
range of professional recorders
on much shorter delivery.
For all your requirements in
the broadcast, studio and

educational fields enquire
about our range of 6.25mm
recorders, cartridge machines
and bulk erasers.

LEEVERS -RICH EQUIPMENT LIMITED
incorporating BIAS ELECTRONICS

TRINITY ROAD, WANDSWORTH,
LONDON SWI8 3SL
01 -874 9054
319

THE
Tannoy - Gauss
Celestion - Fane

-

-

Firm for speakers !

Radford

-

Kef

-

Decca - Peerless

Goodmans - Baker, etc.

From stock:
RADFORD ZD22 Zero distortion stereo preamp
RADFORD HD250 High Definition Stereo amplifier
RADFORD Low distortion oscillator
RADFORD Distortion measuring set
Expected soon: RADFORD ZDI00 and ZD200, I50
watt and 250 watt per channel, zero -distortion power
amplifiers!

Wilmslow Audio, Swan Works, Bank
Square, Wilmslow, Cheshire
etc.) Wilmslow Audio, IO Swan Street,
Wilmslow, Cheshire
etc.) Swift of Wilmslow, 5 Swan Street,
Wilmslow, Cheshire

(Speakers)
(P.A.

(Hi -fi

Tel. Wilmslow 29599 (speakers), 26213 (Hi -fi, PA etc.)
11
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8

3M M28

6,250
3,300

o

8

Scully

3,400

8

Ampex, new

M

8

r-

8

Scully, new Richardson amps 3,000
Leevers-Rich, new Richardson

o

71,3*

MM 1000 Varispeed

heads and
Richardson amps

2,500

amps

o..

Dolby

2,300

a)

units with all remotes,
racks, etc
2,800
Ampex 350 stereo
400 ono
Ferrograph Series 7 mono, as new
140
Leevers -Rich E200 stereo, as new
800
pair Lockwood Cabs with reds
300
ditto with golds
230
pair Cadac Monitors and amps
700
Klark Teknik Dual II Graphic Equaliser 350
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Specialists in Service and
Repair of T.R.D. recorders.
All parts, motors, etc
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Collection and

delivery:-
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Electrovoice rifle mics
65 each
Various AKG Types C28, C60, 202, etc
H & H 16 -8 -16 Monitoring mixer
1,100
Neve 28 -24 quad mon, etc, mixer
19,000
Triad 'B' 24-16 mixer
Offers
3M 4 track on
head block
400
Scully I" 15 "/30" drive motors
100
Various spares for Scully and Ampex equipment.
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Telephone: Cardington 404
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Current Dumping
Strom Ablade
Asservissement des étages générateurs de courant
Stroomtoelevering

Whatever
the language,
"Current Dumping '
is a term that is
rapidly becoming familiar
to audio engineers and hi -fi
enthusiasts.
To the engineer it means an end
to such problems as crossover, crossover distortion, quiescent current
adjustment, thermal tracking and
transistor matching.
To the hi -fi enthusiast it means an

absolutely predictable and
impeccable performance which
cannot change with time.
Current dumping is another QUAD
development.
Details from your nearest QUAD
retailer or write directly to Dept. SS
Acousticali Manufacturing Co. Ltd.,
Huntingdon, Cambs., PE18 7DB.

QUAD

for the closest approach to the original sound
QUAD is

a

Registered Trade Mark

AUDIO MODULES

COME AND SEE

BUILD YOUR OWN
Mixers Consoles,or add
,

on to old equipt.

easy to use

the latest in

10

SOUND and VISUAL

COMMUNICATIONS
EQUIPMENT
at the

different MODELS
Mic(Low- Z,Hi -Z), Mag. Phono, NAB Tape,
Active Equalizer, Line Amp, Power Amp .

From $16.50 to $43.50 Pro-NET(domestic)
check your nearest distributor for local prices.

Send for NEW Catalog over 280 items for Audio
SESCOM foreign distributors:
Australia: Klarion Enterprises Pty. Ltd., So. Melboure
Canada:

Chas. L. Thompson, Ltd., No. Vancouver BC
John R. Tilton Ltd., Scarbough Ont.

England:

Future Film Developments, London
Laboacustica Hellas: Athens
lemke Roots Import, Amsterdam
Laboacustia Srl, Roma
Roger Arnholf Studio a.s., Oslo

Greece:

Holland:

SOUND 76

Italy:
Norway:

SESCOM, INC.

INTERNATIONAL

'QUALITY ENGINEERED SOUND PROUDUCTS
P.O. Box

590, Gardena, CA 90247 USA
,TWX 910 346 7023

(213) 770 3510

EXHIBITION
16

-18 MARCH

NEW FROM

1976

I

E.S.E.

BLOOMSBURY
CENTRE HOTEL

Coram Street
Russell Square
London WC1
A full frequency range graphic equaliser

10.00- 18.00hrs daily
Admission Free
Organisers

THE ASSOCIATION
OF PUBLIC ADDRESS

YOU

afford

can

!

!

For JUST 433.00 plus VAT
Condensed Technical Spec.
output: terminated to 600G
You can tune out all unwanted Max.
+10 dB> I. 6 volts peak to peak,
noises at seven different fre- 2.5 volts R.M.S.

Signal to noise ratio: input terwith 47K resistor. All filters
Bring all your recordings, P.A., minated
at max. better than -70 dB.
discos, lead guitar, bass guitar, Frequency response: All filters at
organ, anything amplified to life central better than ± 2 dB.
Filter slope: Better than ± 13 dB
at the touch of a slider!!
per octave.
No more annoying amplifier Filter ranges: Max. ± 15 dB at 60,
noises
just clear, true sound! 180, 480 Hz, 1, 2.4, 5 and 10 kHz.
Frequenciesfrom 60 Hz to IO kHz! To: E.S. Electronics, 2 Upper
Road, Maidstone, Kent.
Cut or boost each frequency by Fant
Please send me
02, 03, 4, ES
maximum of 15 dB!
of your Graphic Equalisers. enclose
cheque or postal order for £
Hi and lo gain inputs.
added 50p for p. & p. on each
Powered by just two PP3 batter- having
item ordered and V.A.T. understand
ies which last for ages. Or built that two batteries are included.
in mains power unit available at Name
£9.50 -VAT.
Address
will
Try it and you'll buy it
change your concept of sound.
Tel.
Trade enquiries welcomed.

quencies!

-

I,

I

ENGINEERS

I

47 Windsor Road, Slough, Berks.
Telephone: Slough 39455

-it

S.S.3

14
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AMCRON /

NOW

THE

k

D15OA!

DC coupled throughout

Stereo -Mono switch

Drives into

200 watts per channel

I

ohm

* Rack mounting

As

a

Ex -stock

delivery

logical follow -up to the world- beating DC300A, AMCRON have introduced the D

I

50

power amplifier to replace the old D150. This superb new amplifier will operate into load,
down to ohm, is DC- coupled throughout, provides up to 200 watts rms from one channel,
and has newly designed heatsinks to handle the extra power. Other features include level
controls on the front panel as well as a mains power switch, and mains warning lamp. On
the rear of the D 50 is a switch which allows the user to select either a Mono or Stereo
operating mode. As a monitoring, or PA amplifier, the D 150A is really a delight, and is said to
be a `Baby' DC300A! Certainly where the higher power of the DC300A is not required,
the D 150A is the obvious choice.
I

I

Our London stockists for all AMCRON equipment are REW (Audio Visual) Ltd., 146 Charing Cross Road, London
WC2. Tel. 01 -240 3883, and also at 10 -12 High St., Colliers Wood, London SWI9. Tel. 01 -540 9684, and K. J. Leisure
Sound, 48 Wigmore Street, London WI. Telephone 01 -486 8263.
Or Direct to sole agents:

PARK

MACINNES LABORATORIES LTD.

SAXMUN HAM, SUFFOLK
TEL: (0728) 2262 2615

ESTATE,

P17

15

"I PAY- LESS THAN 38p
FOR A DUPLICATED C60 CASSETTE"

Recordings are equal
in quality to major

Recordings are poor and
inconsistent because

record labels

cassettes are low quality
and produced by
'in cassette' method

Stay as you areyou must be using

duplitape

of copying Also
programme lengths are
fixed not flexible

USE duplitape FOR THE
DUPLICATING COSTS
1000 up 38p free mastering
500 up 40p
250 up 43p
100 up 46p

including library case
Based on C60 length

FOR

"I PAY MORE THAN 38p
FOR A DUPLICATED C60 CASSETTE"

Quality is poor

Quality is good

Avoid bankruptcybring your product
quality into line with

You are too

benevolent

consumers' requirements

Your regular duplicating
company probably

and reduce prime costs

sub -contracts to
duplitape. Pocket the
difference -go direct

SAME "READY

RETAIL QUALITY AS EMI, DECCA,;

duplitape

CBS, ETC., WHO'S CASSETTES ARE ALSO

ANY PROGRAMME LENGTH FROM C1/2

5 PRATT STREET
CAMDEN TOWN
LONDON, NW1 OAE

TO C131 WITH ABSOLUTE CONSISTENCY.

Tel. 01 -485 7833

RECORDED BY THE "LOOP BIN" METHOD.

Tight budget?

TWEED
have some
sound
advice
~ring

Kelso
10/4
PORTABLE
Specialists in Audio Control
equipment for the Broadcast and
Sound Recording Industries

2983

for a quotation.

TWEED

ELECTRONICS

ROSEWOOD INDUSTRIAL ESTATE, KELSO, ROXBURGHSHIRE
STD 05732
TELEPHONE 2983
SCOTLAND

sound reinforcement by
[grump/an)

Gramp,an, proud to have been the pioneers
in development of versatile plug -in module systems,
cater for the actual needs of the installation
engineer and the lasting satisfaction of the user.
Over 40 years experience in manufacturing.

GRAMPIAN REPRODUCERS LTD.
HANWORTH TRADING

ESTATE FELTHAM

MIDDLESEX. TELEPHONE

01

894 9141

.Broadcast pattern audio jackfields
from Future Film Developments

19" Rack
Mounting, from one
to six rows of 20, 24, or 26 jacks. The
lacks are mounted on a plastic block which is
in turn mounted on a 19" panel. Each row is fitted with a
.:..........
legend (designation) strip and wire support bar. The panel is steel,
cadmium plated, chromate passivated and stove enamelled hammertone silver.

ALSO Audio Patch Cords Microphone Cable
Installation Cable Multiway Cable Post Office &
Rendar Jacks Cable Markers Lever Keys Linear
Faders Cannon Connectors Preh Connectors
Tuchel Connectors Switchcraft Connectors Military
Tri -Lock Bayonet Connectors Audio Attenuators
Wahl and Weller Soldering Irons PML Microphone
Accessories Hellermann Sleeves and Tools Crimp
Terminals Cable Drums A.B. Engineering Wire
Strippers and De- Solder Guns.

FUTURE FILM DEVELOPMENTS,
90 Wardour Street, London W 1V 3LE.
Tel: 01-437 1892 Telex: 21624

17

7/ire you

WOW and FLUTTER METERS

going to
Zurich in
March

ME 105

e

Illustrated is the ME105, the very latest type of Wow
Flutter Meters manufactured by Woelke Magnet bandtechnik, Munich, Germany, and distributed
exclusively by us in the U.K. Anyone concerned with
the most accurate measurement of drift (down to
plus /minus 0.1 %) and wow and flutter (down to plus/
minus 0.03 %) should be interested in the ME
105. Fuller details on application.
and

LENNARD DEVELOPMENTS LTD.
CHASE SIDE,
MIDDLESEX
206

ENFIELD EN2 OQX
Tel.

01

-363 8238

.1111.6
WE CARE FOR OUR REVOXESWHY NOT LET US CARE FOR YOURS?
We can do anything you can dream up for the A77 within reason, and without
detriment to the normal performance of the A77. such as:
Any speed from 30 i.p.s. down to {} i.p.s. without any of the usual problems.
2 Improving specifications to the most amazing standards for the professional
I

user.

... then visit Allen and Heath
in the Hotel International
between March 2 and 6 and
discuss our range of professional studio and public
address mixing consoles. We
are especially interested in
finding agents to distribute
our equipment in Europe.

FIN
Allen and Heath Limited
Pembroke House Campsbourne Road
London N8 7DR
Tel: 01- 340 3291
Telex 267727

control.

3

Pause

4

Balanced line mic inputs with or without phantom speed up to

STUDIO SOUND, MARCH
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volts.

Radio Recordings

Tel. No. 01- 586 0064
ALL MACHINES WE REPAIR OR MODIFY LEAVE US WITH A SPECIFICATION
SHEET

SOUND INSTALLATIONS
Design, installation and commissioning of recording and
broadcast studios, sound reinforcement equipment, theatre
communication and other systems.

SOUND EQUIPMENT
Supply and, where required, manufacture of equipment to
customers' specifications.

We also specialise in television, lighting and other systems.

PHILIP DRAKE ELECTRONICS LTD.
165

LANCASTER ROAD

Telephone:
18

21

Cannon input and output.
6
RAPID SERVICE.
WE PROVIDE IMMEDIATE SERVICE TO THOSE WHO URGENTLY REQUIRE
THEIR REVOXES.
5

01 -445

1

144

NEW BARNET

HERTS

11\

makers of the
world's finest
recording
equipment"
* look at it closely

... there's no alternative

THIS IS OUR LATEST -THE 528 SERIES AUTOMATION READY

...

THE MOST SOPHISTICATED CONSOLE EVER MADE.

MCI (PROFESSIONAL STUDIO EQUIPMENT) LTD, 21

CLAREMONT SQUARE, LONDON N1 91X 01 -278

8190/99
19

SOUND
ECONOMICS

Vari -band sweep equaliser.

With the new PMR2 Series
consoles from ZOOT HORN

Five selections, 20 -100 Hz, 100 -600 Hz, 600 -3 KHz,
3 KHz -6 KHz, 6 KHz -20 KHz.

-

Each section continuously tunable.

This input channel features:
Switched input gain (triple -ganged).
H.F.,

3

turnover frequencies

i

-I5 KHz

turnover frequencies

L.F. 3

-_

16
I

5dB.

15dB.

f

Sole Distributors:

Headroom:-22dB for 0dB out.

a

-

Mellotronics Ltd.,
35 Portland Place,
London W1 N 3AG.

-

Stereo Disc and Tape inputs with continuously variable high and low pass

filters.
Auxiliary send and return with

dB per Octave and

Coming shortly -the Multi -Track Delay Line.

Frequency Response:-within
25dB
20 14z -20 KHz.
T.H.D.:-Typically less -01% for 0dB out.

Other Module Options Include:

2

dB per Octave.

The most flexible equaliser on the Market -at
down -to -earth price.

+ 15dB.

High and Low pass filters 12dB /Octave.

Input Module Spec.

dB boost or cut.

Bandwidth variable between

15dB.

Sweep equaliser I, 30 Hz -15 KHz ±
Sweep equaliser 2, 30 Hz

-; -15

Tel:

01

637 0692

For details ring Peter Granet

4 band

E.Q.

Output module with stereo monitor
facility.
Foldback master module with 3 band
E.Q.
P.F.L. /Talkback /Stereo

TURNER

Monitor

module.
Compressor /Limiter.
Sub -Mix module.

Other Features Include:

STEREO POWER AMPLIFIERS

-

or 8 track routing.
Illuminated v.u. (or P.P.M.) per channel.
I, 2, 4

Modular construction.

Overall Specification of System.

f

Frequency Response: -within
ZdB
-20 KHz.
T.H.D. Typically 01% for + 4dBm output.
Output Clip Point + 28dBm balanced
22dBm unbalanced.
Noise: -For -50dBm input, + 4dBm
20 Hz

MODEL A300 VU

output -75dBm.

STATION ROAD,
LONDON, S.E.25. SAH
Telephone: 01 -653 6018/8483

A range of professional stereo power amplifiers designed and
manufactured to a very high standard.
The A Series (Professional Studio Monitor) amplifiers feature
dual power supplies to maintain full RMS power on both channels.
The B Series (Professional) amplifiers feature single power supplies suitable for most music applications.
250 +250 watts RMS. 4 ohms
MODEL A500
150 +150 watts RMS. 4 ohms
MODEL A300
150 watts RMS per channel
MODEL B300
100 watts RMS per channel
MODEL B200

31

TURNER ELECTRONIC INDUSTRIES LTD
175 Uxbridge Road, London W7 3TH

s¡

J
20
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Tel.

01

-567 8472

PROFESSIONAL AUDIO PRODUCTS
SONDOR

NAGRA 1W"
SPOOL
ADAPTOR

QGB * Nagra 102" NAB Spool Adaptor. Suits any Series

3

LIBRA
Brand new 16mm sprocketed
Magnetic Film Recorder/
Reproducer for transfer or
dubbing. 2 channels (mike or
line inputs) plus Cue Channel
(for mike or time code signals).
Syncs with mains, pilot, any
projector and any other Sondor.
Built -in Xtal.
Rock and roll up to 10 times
speed. Stops at any preset zero

or 4

Nagra Recorder. Battery or Mains powered.

position.
Detachable control panel for
local or remote control.
Straight line lacing. Video version
now available. 19" rack or table
top mounting.

NACRA IS

MODEL

TELEFUNKEN

STUDIO TAPE RECORDERS
Model M.12-"The wow and
flutter as measured to the DIN
weighted quasi -peak method was
the lowest that I have ever
encountered. "-Studio Sound
magazine, May 1975.

Ask for details also of M.15
model, multi -channel machines
and the range of Telefunken
Automatic Tape Duplicating and
Cassette loading equipment.

IS" Latest Kudelski Model.

3 motors. Fast spooling. Push
button controls. Size 11" x 8" x 3 ". Weight exc batteries 81Ib.
2 speeds. Pilotton version available with built-in crystal.

NAGRA

4.2

ASERIES

SENNHEISER

*Stereo and Mono versions.
With or without Pilot. Old
Nagra 3 models bought

MICROPHONES
Phantom powered RF Condenser
Microphones now available.
Free 96 -page Review and
Catalogue on request.

in part exchange.

Optional extra cover for 7"
spools now available
(see photo)

NAGRA SN
4 MINIATURE

RECORDER

SN* Nagra Pocket Recorder.
Size 6" x 4" x ". Weight 18oz.
1

versions now available.
Accessories now include:
Add -on Xtal pilot generator,
playback synchroniser and mains
Power unit.
3

Hayden Laboratories Ltd
Churchfield Road
Chalfont St. Peter, Bucks.

HAYDEN

SL9 9EW

Tel. Gerrards Cross 88447
Please send me details of
Name

*All above items

ex stock.

Ask for details of our Leasing/
Purchase Plan for all Nagra
models.

Address
Telephone No.
SS2
21

ettees
Dear Sir, I would like to comment on the recent
audio mixer survey published in the October and
November issues of STUDIO SOUND.
While I appreciate that the survey was intended
to be international by nature, I was very surprised
at the general lack of emphasis placed on British
equipment in the accompanying photographs.
Out of a total of 18 photographs published, only
seven (it may have been eight but one picture had
no reference in the survey) were of English
equipment and this I find quite disheartening.
In these days of much published British economic gloom and despondency, rising unemployment etc, British products need promotion more
than ever.
Unlike many other British products facing
competition front Overseas by way of price cutting or quicker deliveries we do not have these
problems. English sound recording equipment is
acknowledged worldwide as being possibly the
finest available and is often chosen without hesitation in preference to US or European competition. Since most companies making this kind
of equipment are fairly small and are therefore
not subject to industrial disputes our delivery
dates are also just as competitive as our overseas
rivals.
British recording equipment manufacturers are
therefore in a unique and enviable position and 1
for one take exception to a British magazine
excluding equipment of domestic origin for the
sake of showing equipment that in at least two
cases is not available in this country.
I am surprised that your magazine has not
come to this realisation earlier but can only put
it down to the generally apathetic view of our own
ability which has not only permeated our own
country but which has in some cases spread
abroad to give foreign newspaper coverage out of
proportion to our problems.
In conclusion I would like to point out that
this is not a `sour grapes' letter because the
photographs we submitted were not published.
None of the other major English console manufacturers were represented to any degree either
so we have no reason to feel victimised.
Yours faithfully, Malcolm F. Toft, Managing
Director, Trident Audio Developments Ltd, 4/10
North Road, Islington, London N7 911N,
aims to serve an international
industry with an international magazine, albeit
with an English accent. But that accent does not
mean that it is a promotional magazine for
either the British recording industry or the
British hardware industry. We take what comes,
and hopefully do it justice whether it's from
England, America or Outer Mongolia (where
we have a small circulation). In Triad's case, the
omission certainly does not reflect their prompt
help with information, but rather that their
consoles have been shown frequently in these
22
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pages before. A broader point is that, given the
balance of world console output, eight photos
out of 18 represents a British bias anyway. -Ed.

Dear Sir, In `News' on p26 of your December
issue, John Dwyer makes a kind reference to
Pennine Radio, the ILR service for the Bradford
area. However, unfortunately he gives details of
the MW station incorrectly. The station uses
235m (1277 kHz) not 246m and the transmitters
have a power of rather under 150W (300W is the
maximum authorised power but has not been
found necessary to match VHF coverage).
Yours faithfully, Pat Hawker, Engineering
Information Service, Independent Broadcasting
Authority, 70 Brompton Road, London SW3

lEY.

location of sounds in a verticalplane, ie above or
below the plane of the head. This is borne out 1)
by the fact that the sound via the stethoscope
appears in the same horizontal plane as that of
the ears, irrespective of the watch position relative to the listeners head, and 2) from figs. 5a and
5b of Gerzon's article showing the relative time
delays in the horizontal and vertical planes.
Only further inter -disciplinary research into
hearing mechanisms will elucidate the complexities of auditory transmission, and is perhaps
unfortunate that this important sense of perception is the least understood in basic scientific
terms.
Yours faithfully, Dr James Crabbe, University
of Manchester, St Anselm Hall, Victoria Park,
Manchester M14 5BX.

Dear Sir, In my recent article on Radio in
Eastern Europe (STUDIO SouND Nov 75) I
inadvertently referred to the death of President
Svoboda of Czechoslovakia. This should have
read `departure'. Gen. Svoboda suffered a long
and serious illness, and was succeeded in office by
President Gustav Husak; but he celebrated his
80th birthday on November 25, as the Czechoslovak press reported. I can only apologise and
say that I hope Gen. Svoboda will enjoy better
health for many years to come.
Yours faithfully, John Fisher, Naille, Upper
Swainswick, Nr. Bath, Avon.

Dear Sir, I was most interested in the article by
Michael Gerzon in May 1975 STUDIO SOUND
on Dummy Head Recording, as at last it seemed
as if the horse was gaining on the cart, and we
were beginning to look at sound as heard by the
listener, rather than as reproduced by the loudspeaker. The article dealt with three important
criteria in dummy head recording (and thus in the
way we hear direction) ie microphone spacing,
the acoustic shadow of the head, and the influence
of the pinnae.
The article provided a good review of some
research work relating to the influence of the
ridges of the pinnae in providing directional
`coding' (in terms of sound coloration) to the
inner ear. While in no way disputing the validity
of this approach, I would like to draw attention
to a paper by Brown in the Journal of the
Proceedings of the Physiological Society, 1910.
In this paper, Brown hoped to demonstrate an
analogy between three-dimensional perception of
sight, and the three- dimensional perception of
sound. He placed one end of a stethoscope on a
watch, while the earpieces were placed in the
auditory meata of a subject's ears. Thus the
sound by-passed the pinnae and was transmitted
to the inner ear via the auditory meatus. The
sound of the watch was heard outside the subject's head, central, and in the front. Closing off
one of the flexible tubes to either ear transferred
the sound directly to the other ear (ie not in
front), while a gradual closing off of the tubes
could make the watch move from a central position outside the head, to either ear in the plane

of the ear.
This simple experiment can easily be repeated,

and gives the results indicated by Brown, our
sense of hearing being unlikely to change over
the last 60 years! Thus, the precise role of the
pinnae in providing horizontal direction location
may not be so marked as previously thought.
Where they may be more effective is in the

THE NEXT COURSE FOR
STUDIO ENGINEERS
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SEPTEMBER
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The StuderB6Zs

Versatility with Proven Reliability
The Studer B62 has a well earned
reputation for reliable operation and as a
compact space -saving professional tape
machine has become the accepted
standard by numerous studios and
broadcast companies.
Manufactured to the exacting
standards of Swiss precision engineering
in the Studer tradition, with fully
transistorised modular construction,
electronically controlled tape tension,
servo controlled capstan, remote
controllability in mono, stereo, two track
or pilot -tone.

Available as a chassis, in carrying
case, or trolley mounted the B62 is
equally suited to studio or O.B. situations.
You can now appreciate why we say
reliability with proven versatility
either
way it all adds up to the Studer B62.

F.W.O.

Bauch Limited

49 Theobald Street, Boreham Wood,
Hertfordshire ,WD6 4RZ
Tel 01953 0091 Telex :27502
:

younger, reached 120 dBA. Both
these levels are on the border of
what is generally accepted to constitute the threshold of pain.
Moreover, analysis of the results
shows surprisingly high mean level.
For 92 female screams, the average
was 114 dBA; for 85 male screams
the average was exactly the same.
Even a four year old girl managed
to register 111 dBA and virtually
everyone broke the Leeds and GLC
`laws' photo, p.28.
Particularly interesting is the
contrast with a similar test run
recently in the USA. The winners
there achieved a mere 107 decibels.
Adrian Hope

iews
Function generator
The 119 provides sine, triangle
square waves over a range 0.02 Hz
to 2.2 MHz. A front panel control
allows adjustment of the time
symmetry of all waveforms. The
voltage controlled master oscillator can be operated by an external control voltage providing three
decades of frequency over 10V.
There are two front panel outputs; the high one delivers 10V
p to p into 50 ohms, or 20V into
an open circuit. The corresponding
low output levels are 316 and
632 mV. An amplitude control
allows 30 dB of level adjustment
for both outputs which are available simultaneously. A front panel
switch inverts the pulse and ramp
waveforms while an offset control
will superimpose up to ±10V dc
on the output signal. A further ttl
compatible pulse output will sink
up to 20 ttl loads.
The instrument costs £155 basic.
Dana Electronics Ltd, Collington
Street, Luton, Beds. Phone: 0582-

Among the latest orders received
are a 28 input 24 output A series
console for Cherokee Studios,
California. There is also a 40 input
version in the pipeline. They also
plan to manufacture a pa /reinforcement / mini studio portable
mixer of modular construction
incorporating new features `and a
particularly radical approach to
flexibility for expanding the system
to multichannel operation.'

Was Herod right?
To continue our policy of putting
the well intentioned Leeds and

GLC sound level regulations in
their own peculiarly daft perspective, we now draw readers attention
to an spl test run at a Christmas
Bazaar in a Hampstead Primary
School. This leaves no doubt as to
why teachers feel tired and irritable
and suffer from headaches after a
day at school. But it also suggests
that if local authorities ban loud
24236.
music they should also ban children as well.
For the test, incidentally at 2p
a time to raise funds for the school
PTA, children were encouraged to
Trident move
Trident Audio Developments, the scream as loud as they could into
manufacturing facility, recently a Castle precision sound level
moved their plant to premises at meter mounted one metre away.
Shepperton Studios, Squiresbridge A prize was offered for the loudest
Road, Shepperton, Middlesex. The female and male scream recorded.
new phone no is 09328-60241. In all, nearly 200 separate attempts
Reasons given for the move were monitored with the outright
include `increased demands for winner a girl of 12 notching up the
their products and projected future literally ear -shattering level of
122 dBA. The loudest boy, a year
growth'.
EMS Synthi -phase frequency shifter

Limiters
Universal Audio has added two
further units to its range of compressors. The LA -4 and LA -5
feature rms action of the control
elements which, although claimed
to be `more natural sounding',
makes them unsuitable for direct
use with disc cutting or transmitter
over-modulation protection. In
both models, the gain reducing
element is opto- electronic. The
attack and release times, defined
as a 63 % shift in respect of the
ultimate steady state level, are
quoted as
to 10 ms and 100 to
500 ms. The actual value depends
on the signal period within the
limiting area.
The LA -4 includes the usual
front panel facilities associated
with compressor limiters intended
for recording studio use. The LA -5
offers a more simple control
arrangement in line with applications in public address and sound
reinforcement. Both units feature
suitable interfaces for use with
balanced line. The LA -4 costs
1

$346,

£198; LA -5,

$286, £164.

United Recording
Electronics
Industries, 11922 Valerio Street,
North Hollywood, Ca 91605, USA.
Phone: (213) 764 1500. Telex: 65:
1389.

Frequency shifter
In line with other modules in the

EMS Synthi range, the latest addition is essentially voltage controlled over a range of shift .05 to
Ik Hz. It uses the quadrature
oscillator /linear multiplier technique to obtain the shift deriving
the quadrature signal from a
Walsh function generator.
This
type of circuit digitally generates
a 32 step sine/cosine signal, the
harmonics of which are filtered
out by voltage controlled two pole
filters tracking with the master
oscillator. This should give better
quadrature accuracy than is possible with linear sine /cosine generation resulting in less intermodulation of input signal with oscillator.
The frequency phase shifter
generates two output signals; the
first shifts everything upwards by
a given amount, the second shifts
the output down the frequency
spectrum by a similar amount.
Naturally, the tonic relationships
fall apart when the shift is much in
excess of 5 Hz. But interesting
`new' sounds are produced when
higher shifts are utilised. Mixing
either up or down shift signals with
the cleanfeed produces heavy phasing effects. Frequency shifts in the
order of 3 to 5 Hz find use in
sound reinforcement situations to
reduce howlround by lifting the
output away from the closely
spaced acoustic resonances. Typically, a 6 dB increase in usable spl
can be expected.
Features of the EMS device
include full panning facilities
between up, down and cleanfeed,
switchable noise gating and a meter
for level indication. Various quad rature outputs are available for
use with other equipment. The
manufacturers quote oscillator signal in output as below 50 dB (noise
gate off) and overall signal -tonoise ratio of 66 dB. Power requirements are normal ac line. EMS
(London) Ltd, 277 Putney Bridge
Road, London SW15 2PT. Phone:
01 -788 3491. US: EMSA Inc, 460
West Street, Amherst, Mass 01002,
USA.

Two Pye TVT OB TV for
Denmark
Originating at the Montreux
Exhibition, the order for the supply
of two colour ob vehicles has been
valued at over £750 000. The vans
are of the four and two camera type,
although the smaller truck will
carry three cameras -one studio
LDK 5, and two colour portable
LDK 15.
Of the smaller ob, there is enough
room to include a full complement
of video and sound mixing appara26
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Orban Parasound's Model 516EC
Dynamic Sibilance Controller
An elegant solution to one of recordings oldest problems.

Featuring three independent de- essing channels in a single unit
19" x 14" rack panel. This newly introduced Orban product has been
designed to eliminate the current compromise between desired
vocal equalisation or limiting and acceptable levels of sibilance.
The model 516EC provides effective and automatic sibilance
control during the recording and re- mixing of vocal tracks for
record, cinema and broadcasting use.
Simple and repeatable operation.
Constant de- essing over a wide (20db) input
level range.
Low noise and distortion.

No audible 'pumping' effects.
LED indication of de- essing operation.
Click -free in /out switching for each channel.

OVINAVRIC 111.190,4".C.16

For full information on the Orban 516EC D.S.C.,
the 621 B Parametric Equaliser and other Orban products contact:

Scenic Sounds Equipment,
27-31 Bryanston Street,
London W1 H 7AB.
Phone No. 01 -935 0141
Orban /Parasound
San Francisco, California 94109
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tus including both audio and video
tape recor' -rs. The larger van
includes
separate production,
vision and audio control rooms,
and is fully equipped for indepen-

dent programme origination and
transmission.

Music prize
A £1000 travelling scholarship is
to be given to a young British
classical musician in a scheme
arranged by The Royal Society of
Arts and sponsored by the EMI
group of companies.
Young professional string players are invited to take part, and
the finalists will be auditioned by
a panel of judges, both pro
musicians and other distinguished
musical luminaries. Keith Grant,
secretary of the Royal Society,
commented: `The purpose of the
scholarships in the Royal Society
of Arts scheme is to enable singers
and players to travel and study
abroad. Public money is virtually
unobtainable for this purpose, and
therefore, we are extremely grateful that a company such as EMI
has agreed to sponsor our scheme.'

French Crown
M. Claude Venet has taken over as
commercial director of Macinnes
France, the French importers of
Amcron. The Paris based subsidiary has just completed a move
to a new location. This will provide
sales, service and stores under one
roof. Macinnes France, 45 Rue
Fessart, Paris 19. Phone: 203 30 01.

Cassette duplication
This one is so simple to use that
the manufacturers claim that it
`can truly be operated by a child.'
Very useful for all children in the
audio-visual industry. Actually,
the machine is a one for one copier
working at 32 times normal playing speed. The master cassette (of
which a copy is required) slots into
the left hand bay, the blank cassette fits into the right hand one.
Press the button, wait about a
minute and you have a good copy
with all tracks copied on one pass.
Other features include automatic
rewind, track selection, monitor
light, and built in level control.
The Cl Super Cassette Copier costs
$695 or $795 export. Pentagon
Industries Inc, 4751 North Olcott,
Chicago, Ill 60656, USA. Phone:
(312) 867 9200. Telex: 253058.
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Wind of change?
The traditional stability of the
British broadcasting system may
soon be undermined, according to
a recently published article by
three university professors. The
reasons they give are that developments in cable and other dissemination systems weaken the argument that central control of broadcasting is necessary because of a
shortage of frequencies; that rising
costs and falling revenue have produced a financial crisis in broadcasting; and that society itself has
grown less stable, so that the values
reflected in broadcasting are less
generally accepted and increasingly attacked. The existence of the
Annan committee has caused further uncertainty.
The article, The Political Econono, of Broadcasting, appears in
the January issue of Lloyds Bank
Review. The authors are J. D. Abel,
Assistant Professor of Television
and Radio at Michigan State
University, R. A. Hill, Research
Fellow in Economics at the University of Exeter, and M. W. Spicer,
Lecturer in Economics at the same
university.
They argue that what is needed
from broadcasting is diversity,
which they begin by defining as
satisfying the broadest possible
range of tastes. This offers true
freedom of choice for the viewer,
and allows the greatest possible
outlet for creative talent in broadcasting. The greatest restriction on
diversity is the amount of money
that can be spent on programmes.
The coming of commercial television made it imperative for both
channels to maximise audiences,
the ITV companies because they
needed advertising, and the BBC
because it became increasingly
clear that the public was not willing
to pay a compulsory receiving
licence fee to support an organisation whose programmes they did
not watch. The result was that
BBC tv and ITV programmes
competed at a lower level than the
BBC had been used to, and diversity suffered.
The Pilkington committee recommended that the BBC should have
the second tv channel, when it
came, and they got it. The BBC
was able to say, when critics pointed at BBC 1, that they were still
fulfilling their public service function by putting out prestige programmes on the second channel.
The authors argue: `BBC 2 was
still-born . . . Never intended to
have a minority character, still less
to compete with other channels, it
failed to attract a substantial
audience and became increasingly
indistinguishable from its peers.'
In radio central control (neces-
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sary it was argued because of the
need to control frequencies to
secure finance and to obtain
adequate standards) became corrupted into the BBC ethos under
John Reith; the idea that the BBC
was entitled to a monopoly and
must defend it at all costs. The
evidence was the refusal to allow
rediffusion in the Thirties (see
STUDIO SOUND Dec 73, p53), the
opposition to commercial television and then local commercial
radio, and the opposition to the
pirate stations.
But the authors maintain that
the number of frequencies available is greater than is supposed.
The radio services are full of
duplications on vhf and medium
and long waves. When the present
duplication of tv services on 405
and 625 lines can end, three more
tv channels will be available,
including TV4, not to mention
the possibilities opened up by
cable television. The frequency
allocation is a shortage which
exists solely in the mind of the
BBC and is used as a weapon to
enforce its monopoly. When the
question of local radio came up,
the authors say, the BBC ducked
the issue and went for what were
vhf-only local stations, so that
they could move into and take
over local radio as well.
The last shadow that clouds the
face of diversity is the selfimposed impartiality of the BBC,
a tactical weapon, they say, `to
justify its existence as a state monopoly independent of government'.
This impartiality has come to mean
a reflection of the middle ground
consensus. The same is true of the
IBA, which is restricted by the
legal arrangements within which it
works. Social change is inhibited
and access outside a well defined
range of opinion is restricted.
They propose three remedies to
the ills of the present television
system: a reduction of competition
between BBC and ITV; the introduction of pay tv, and an increase
in the number of channels. The
BBC would produce less competitive programmes, leaving the ITV
companies to the mass audience.
They offer financing from direct
taxation as a solution to the then
inevitable outcry against increased
licence revenue; saturation of the
colour television market and rising
inflation will in any case require
higher and more frequent increases
in licence revenue, so that the BBC
will be just as dependent on government as if it were financed from
taxes.
Pay tv would mean that those
who wanted to watch minority
programmes could pay more for
them, justifying their cost per

thousand viewers. The number of
channels could be increased as
already outlined.
In radio, the duplication should
be ended and the additional frequencies allocated to competing
commercial broadcasters.
Lloyds Bank Review is an unexpected source for an article of this
kind, though they publish all
kinds of articles of general interest.
But the analysis of broadcasting
offered seems superficial and selfserving. At one moment, for
example, `diversity' means `diversity
of programming'. At another,
where the authors complain that
the IBA chose areas to operate
local radio stations where BBC
stations already existed, the word
seems to mean geographical diversity. They suggest that the experiments in pay tv conducted in 1966
and 1967 were successful, though
they don't labour the point. The
results of those experiments generally showed that the average
viewer would pay for little except
old films. The paradox between the
suggestion that the BBC should be
castrated as they suggest in order
that the commercial companies
should clean up, and the suggestion
that the radio services be made
more competitive speaks for itself.
Above all, their suggestion that
BBC 2 is `indistinguishable' from
its peers does nothing more than
approach the truth. BBC 2 for all
its faults, is both worthwhile and
different. It may be that the BBC
is trying to overcome the fusty
image of BBC 2, as they see it, but
their guilt complex doesn't hide
the fact that British Broadcasting
would be immeasurably worse off
without it.

John Dwyer

-

UK-4

Neat and tidy it certainly is not
the current surround sound scene
that is. To confuse the issue still
further, here is the news.
After an initial flurry of commercial activity, SQ system seems
to be sinking in the United Kingdom. The extent to which CBS in
London is out of touch with anything and everything relating to
quadraphonics would bring tears
to the eyes of its founding fathers.
At one time the company had a
succession of quadraphonic sales
managers but the post no longer
exists and the records press office
currently knows of no one in the
company qualified to talk on the
subject. However the situation, as
gleaned from a variety of mainly
USA CBS sources, is as follows.
28
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CBS have never pressed any SQ
material in this country (the reason given is lack of demand, which
is hardly surprising when it is only
on supply at inflated import price!)
and originally imported its quadraphonic pressings from the USA.
But legal problems arose because
these pressings carry the trademark `Columbia', which is owned
by CBS in the USA but EMI in
the UK, and it is considered too
difficult to obliterate each mention
of the offending word on sleeve
and label with an oversticker before
sale in the UK.
It is thus easier to import SQ
(whether labelled as such or as
stereo) from the Dutch plant,
which does press in SQ, as, incidentally, do the Japanese and
Israeli plants.
One suggestion that accounts for
the current apparent lethargy on
the part of CBS for SQ is that the
company is deliberately holding
fire until the Tate decoder is available domestically. This, reputedly,
is the best thing for SQ since sliced
bread.
Over recent months EMI has
come to the forefront of UK SQ
promotion by adopting a single
inventory approach whereby that
classical product which is suitable
for four channel issue is mixed
down only into quadraphonic
format and released as such. Mix down direct to two channel SQ
format without a four channel
master, is often employed. The
matrix master is used for the
production of both discs and consumer tapes, with the disc label
indicating quadraphonic capability
and stereophonic compatibility.
Those multitrack recordings which
are considered unsuitable for quad
release are mixed into stereo for
Incidentally, the
normal issue.
rear -channel information on most
current productions is ambient, as
compared with the instrumental
sound of many CBS Columbia
classical and other EMI pop product.
This classical ambience
encoding is a safe course of action
to adopt, because the stereo
instrumental position is conventional, with no ambiguities intro-

duced on playback and revealing
themselves to listeners familiar with
the traditional layout of a symphony
orchestra, for example.
The Sansui QS system finds
more favour than SQ among technicians, but because Sansui is not
a record company like CBS, there
is still relatively little software
available. Doubtless through recognising this fact, Sansui have recently been pushing their synthesiser,
which converts stereo material into
four -channel material by spreading
28

the extreme left and right edges of
the stereo spread out and around
to rear left and rear right, while
leaving centre front unambiguously where it belongs. The synthesiser produces impressive results
in practice, especially where the
studio engineer, mixing for both
quadraphonic and stereo, has put
rear left and rear right at extreme
left and extreme right in the stereo
mix. In such case, as if by magic,
the stereo mix recreates the quadraphonic mix when reproduced via
the Sansui synthesiser. Many radio
stations in the USA have incorporated these synthesisers in their
transmitters and now put out socalled `24-hour quadraphonics',
even though all the original programme material is in fact in stereo.
Cynical observers have wondered
what happens when a disc jockey
lays his hands on a real live quadraphonic disc and plays it over the
air on such a station. Do the
engineers always remember to
switch out the synthesiser, or does
the material sometimes go out
And heaven
double-encoded?
knows what happens if the listener
also owns a synthesiser and happens to be using it at the time,
thereby ending up with triple encoded material to decode!
CD4 moves on a pace, with the
record racks of some shops (such
as Imhof's in Oxford Street,
London) crammed with Quadradisc recordings. Two criticisms have
been voiced on these, one minor,
one significant. Firstly, because
the masters are still cut at half
speed, there is inevitably a loss of
true deep bass, but subtle equalisation of the bass that is present
disguises this on most programme
material. Secondly and much more
important, is the appalling quality
of some of the CD4 pressings of
USA origin. Words cannot describe how badly these can compare
with Japanese versions of the same
material, and no -one should judge
CD4 on the strength of what they
suspect to be a poor pressing. But
there are good pressings around,
and the results they produce can
be technically impressive.
On the UD4 front, little or
nothing is happening, but it is
worth a note in passing that JVC
are unhappy about the CD4
switch position on some UD4
decoders. Indeed, it is sound
general policy to judge a system
only when decoded by hardware
produced by a manufacturer with
a vested interest in the system; the
chances are that the switch position
to decode a rival system will have
been built in primarily as a sales
necessity and will do the rival
system less than full justice. For
instance, don't judge QS as a sys-
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tem, using the QS position on a
Sony decoder and don't judge SQ
using Sansui gear.
As previously reported, the
Ambisonics system is still something of an unknown quantity,
and there are the potential makings
of a fine patent battle between
the NRDC (who own the Ambisonic rights) and Duane Cooper
(who owns the BMX rights). There
are of course, close similarities
between BMX and Ambisonics,
and BMX is used as the base matrix
of the UD4 system developed by
Nippon Columbia. This already
confused patent situation was
recently confounded further by
the publication of a BBC patent
(BP1 414 166) that more or less reclaims BMX. Under British Patent
Law, it is quite possible for three
applications for the same invention
to travel in parallel through the
Patent Office without hindering
each other, whereas in the USA
similar applications legally interfere' with each other. There is currently interference between the
NRDC and Duane Cooper applications in the USA, and as even
the simplest interference proceeding is guaranteed to take years off
the life of the patent attorney
involved, here is another reason
for hoping that the NRDC, Cooper

and Nippon Columbia can negotiate rather than litigate. On a
purely financial basis, it would
cripple all the parties involved to
fight it out in the courts. Also, it
now emerges that much of the
£30 000 given to the Ambisonics
team in the UK has been spent on
a veritable lorry-load of further
patents. These cover not only
refinements of the basic Ambisonic /BMX coding system but also
techniques and hardware which
are readily adaptable to the reproduction of virtually any other surround sound material with allegedly enhanced results. It may yet be
that Britain rules the waves in
surround sound.
How do the BBC fit into all this?
As their recent patent suggests the
Corporation has devised its own
H matrix, which resembles BMX.
It has carried out various test runs
on all systems. But, as disclosed
recently by John Dwyer, the BBC
cancelled publication of the results
of these tests at the last minute.
One explanation is that the results
were so woolly as to be not worth
publishing- another is that they
favoured QS which, for some
reason, was considered undesirable.
Because, for better or worse, the
parameters for mono and stereo
54 10.

Maison Rouge
isn't what it sounds.
Its better.
On the other hand it also sounds better than
What you thought it was.

Maiso uge is actually the latest 24track
32 Channel ; I\ , ecording studio wit simultaneous
Quadra eve_, d stere4mix dp
lities

For Further information and
Ring Shona Learoyd
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full colour brochure
Tel :01408 2058
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live sound~en9ineerin9 and practice
FRANK OGDEN

Hardware for live sound, and the
the associated engineering skill
required to install and operate it,
developed at a rate about two
steps behind that employed in the
recording industry. Of late,
some areas have caught up.

IN sound amplification and reinforcement applications two areas
can clearly be defined. The first includes live theatre amplification
and some music stage work, whereby the sound system should
definitely play a low profile; the judgement upon system quality
should rest upon lack of audible intrusion. The second
category includes those applications which are fundamental to the
performance and make a lot of noise to a lot of people over a large
area such as at rock gigs and festivals. The requirements for each are
totally different although many of the principles are the same.
The first application requires limited power carefully presented.
Moreover, the quality should be such as to blend totally with the
musical surroundings. For a moment it is easier to look at the
basic mic techniques as this forms the fundamental link in the
chain. Typically, two methods of miking are employed to obtain a
reasonable power output before howl around, without the
performers obviously using a microphone. The classic method is
to point floor mounted or side mounted cardioid or hyper-cardioid
microphones towards the front of the stage, the speaker array
being placed at the top and sides of the stage. Because side sounds
cause distractions to the audience, it is rare to place speakers at
the sides and to the rear of the auditorium. The system works well,
but even using the most highly directional rifle mikes, the resulting
level increase is not dramatic. When used with this miking
technique the power requirements of the speakers and amplifiers
are moderate.
For some applications it can be useful to use radio microphones
but these have drawbacks of their own. Without doubt the effective
level obtainable with personally carried radio mikes is far higher
than heavily directional microphones pointed from outside the
stage area when howl around is the limiting factor in the system.
Unfortunately there are several deficiencies in this method. The
first of these is the discontinuity of reception by the receiving set. In
the United Kingdom the situation is not helped by the 10 mW
power limit on the transmitter section. Secondly, the number of
microphones that can be employed is small due to channel
separation, for the permissible band is narrow, and multiplicity
costs a lot of money in any case. Thirdly, there must be some
artistic /aesthetic consideration as to how and where to hide
lavalier mikes and the associated electronic hardware. Also, radio
microphone systems are inherently noisy in operation. This is
because the obtainable signal to noise ratio after passing through
the detector stage of the receiving set rarely gets above 60 dB
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referenced to full modulation. Ideally, full modulation is
something which should rarely be approached in theatre conditions.
It is unpleasant to hear the top registers of a rock vocalist cracking
up because of system overload, never mind a fortissimo soprano.
Where radio mic systems are at present gainfully employed,
situations might be further improved by a duplex receiver array
with automatic switch to feed signals from the set with the highest
input signal level as outlined in the ZDF article, STUDIO SOUND,
Feb 76, p34. There is a case for a new generation of radio mikes
which employ a minaturised noise reduction principle. With modern
design techniques these need be no bulkier or much more
expensive than present systems. In the proposed radio mic scheme,
companding information is encoded on a subcarrier adjacent to
the audio channel. This function amounts to an extra channel
which directly controls the audio gain of the receiving set in relation
to the gain boost employed in the microphone compressor circuitry.
Because the band width of the companding channel could be quite
large or even comparable to the audio channel, noise pumping
effects would be totally eliminated.
Very worthwhile improvements in overall sound quality and
system level can be obtained by acoustic treatment around the stage
areas and to a lesser extent throughout the auditorium where
aesthetic considerations permit. Prominent examples of this technique
include the famed inverted mushrooms suspended from the roof
of the Albert Hall.
Regarding the practical installation of low level sound
reinforcement systems, there are a couple of cautions that should
be observed. The most fundamental of these ties up with the low
signal level produced by the microphones in support situations. It
makes them far more prone to interference from other electrical
circuits concerned with stage lighting, curtain raising etc.
Paradoxically, interference tends to be more troublesome in modern
theatre installations where the spots and sundry stage lighting are
controlled by thyristors with control hardware removed to the back
of the auditorium in the lighting boxes.
Remedies are fairly obvious although suppression at source and
re- routing of mic lines can sometimes be difficult. Other solutions
include simple microphone to line level converters as close to the
microphone terminations as possible as well as rf filters inserted in
the line. Similarly induction coupling between mic lines and low
impedance speaker lines can cause stability problems where close
proximity is unavoidable. This situation can often be remedied
by judicious use of low pass filters somewhere in the signal circuit.
In the second category, sound amplification as opposed to sound
reinforcement, the hardware owes rather more to recording studio
facilities than the classical column units inclined down from the
ceiling. The system comprises all the essential ingredients found in
the monitor chain of the control room. These include mikes, with
or without antipop filters, producing levels close to 10 dB below
line level on heavy peaks. There is a mixing desk which features
several sends per mic channel for selective fold back and
echo /reverb. Also, these channels might include a three or four section
eq network. Naturally there will be at least an A-B pan and full
input pads to accept input levels as high as 0 dB. The large black
rotary knob of the hammer green finish box marked `volume'
has long since been replaced by a plastic track slider fader. Further,
the stereo or quad output from the desk will be amplified to levels
as high as 120 dB near the stacks.
Generally the whole concept of high level sound amplification
results in operational methods very close to a reduction mix for a
recording. Indeed, the situation can be even more involved
through the interface of pre -recorded backing tracks with the live
performance. This implies that, unless the crossfade procedure is
very well known, the pa engineer will have to mark operating
instructions in the score to keep at least one bar ahead of the band.

From the technical point of view, signal to noise ratio is not so
important as an ability to cope with heavy signal peaks which can
cause hardware of the wrong specification to run into clipping.
When this happens, the grated tops will be only too familiar to
those involved in live sound. Obvious answers include a judicious
use of compressors and /or limiters. These must be used sparingly,
for nothing sounds worse than to lose the first syllable of every
word. Compressors with longer attack times are preferable to those
with shorter times since the former are less audible in operation.
When used for overload prevention, compressors require
careful setting up. If the compression threshold is fixed too
low, during the absence of signals the gain creeps up causing
feedback. This problem can be particularly troublesome if long
release times are used as running adjustments become rather
awkward. Overall it seems better to use equipment with a high
power capacity in reserve than opt straight for compressors.
However, power capacity does not tell the whole story. In early
pa systems valve preamps were the universal standard. By their
nature they possessed far more head room in every operation
because of the high ht voltage powering them. With transistor front
ends, the ratio between output swing and dc line voltage is much
less. Therefore good circuit design requires a compromise between
dynamic headroom and signal to noise ratios, for even with noise
gates, the latter are important. Generally front ends employ virtual
earth circuitry arrangements around the attenuator pad network.
For most applications virtual earths provide the best of noise and
headroom, particularly when used with modern low noise

channels as briefly outlined before. Large systems tend to separate
fold back functions into several circuits to reduce acoustic feedback
problems by putting the sound where it's needed and nowhere else.
Examples of this include individual fold back for vocalists with,
perhaps, another circuit for other members of the band at a much
higher level. This is because a guitarist with one ear against his
stack needs to hear what the vocalists are trying to do rather more
than the vocalists need to. The eq aspects of fold back are very
individual since the prime function is to provide an audible cue
more than anything else. When the ear is subjected to loud noises,
sounds stand a better chance of getting through from another
source if they are predominantly middle in make up. Since middle is
what's required, it is pointless pumping out large quantities of top
and bottom when doing so just increases the risk of feedback at
these ends of the audible spectrum. Additionally, a good fold back
system employs several parametric notch filters to rid the system of
specific mid -range resonances without detracting from audible
impact.
Until recently, public address and sound reinforcement changed
little since the initial development work in the 193Os. Past history
was typified by column loudspeakers driven through 100V lines
powered by a battery of antiquated amplifiers whose system
performance by modern standards was indifferent. It was not
simply because of the valve amplification then employed; indeed
many of the amplifiers were capable of extremely creditable results.
The real problems with the early installations lay in the acoustic
properties of the loudspeakers employed and, to a slightly lesser
but still noticeable extent, the properties of the inevitable line
transformers used throughout the system.

operational amplifiers.
Modern sound amplification systems for stage work generally u ?'
multiple fold'back_circuits' driven from separate sends on the mic
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Design changed fairly radically with the advent of high quality
transistor amplification; low impedance outputs means direct
coupled speaker lines averaging about 20V line levels. Further,
multiple drive units with passive crossovers began to appear,
incorporated in full range horn loaded enclosures. This type of
speaker system presents a highly reactive load to the amplifier as
well as a far from ideal impedance characteristic. Where the length
of speaker lines is short, life for the installation engineer is perfectly
straightforward. Where lines are long, the intuitive action is simply
to increase the gauge of the conductors to reduce their self
resistance. Unfortunately, this provides only part of the answer.
While this certainly reduces resistance, the inductance of the
lines remains static and the self capacitance of the conductors
increases roughly in proportion to the increase in diameter;
typically, heavy duty lines create upwards of 0.01 µF over
10m. The effect of this situation is to produce a resonant circuit,
which, under certain conditions, could have a resonant frequency
comparable to the transition frequency of the amplifier output
transistors. Characteristics of resonance include large increases of
impedance at the resonant frequency accompanied by a hefty
phase change about zero point (resonant frequency peak). Virtually
all transistor power amplifiers employ large amounts of negative
feedback, typically about 50 dB in most designs. With the high
frequency capability of silicon transistors, many amplifiers exhibit
greater than unity gain around the resonant frequency of the speaker
lines connected to them. This means that the feedback loop, which
remains negative all the time that the amplifier has more than
unity gain in normal operation, can turn positive with ill- chosen
loads. This results in transient ringing or oscillation.
More insidious, the system could oscillate only on certain parts
of the signal wave form, causing mysterious effects which show
only when the level is turned up. This is often the cause of
mysterious system failures from otherwise untraceable causes.
Static checks or full power checks with dummy loads don't help.
The system must be tested using sinewave drive at full power
through the speakers as installed. It is essential to use gated bursts
of drive signal in about a 1:5 on /off ratio to avoid damage to the
drive units. Presence of hf instability can usually be traced more
efficiently by a transistor radio and headphones with the ferrite
rod held close to the suspect speaker lines than by looking at the
amplifier output signal on an oscilloscope. This type of instability
tends to show as audible spikes at twice or four times the test
frequency. A mw pocket radio makes a most efficient test tool for
the pa engineer; it also helps to uncover interference caused by
lighting control thyristors etc.
As in all things there can be a compromise. With heavyweight
sound reinforcement gear, the use of self-powered speaker systems
(ie with slave power amps built in) driven by a small signal line
source alleviates all the foregoing problems. On the deficit side, it
means multiplicity of amplifier units resulting in greater capital
outlay and the complication of extra mains power sources to power
them. From the point of view of sheer physical sweat, they are also
rather heavy to lift. The transition point from use of discrete to
integral amplifiers comes about when the individual cabinets are
required to handle anything in excess of about 100W. Of course, it
is feasible to mount heavyweight power amplifiers in close proximity
to stacks and drive them from signal lines but this means that there
are more black boxes to handle, wire ups and so on to account for.
Perhaps a better solution is to have one self-powered cabinet with
speaker output lines for driving `parasitic' speaker units.
From a listening viewpoint, choice of stacks is totally a matter
for subjective preferences. Technical provisos include production,
before burnout, of the desired spl as well as those outlined earlier
whereby undue cable lengths between cabinet and amplifier should
be reduced as far as possible to minimise reactive effect. It is
difficult to define the best speaker arrangement. Generally cabinets
for large gigs do the job most effectively when they are medium throw,
mounted high up, and point towards the back of the audience. To
32

STUDIO SOUND, MARCH 1976

an extent this avoids blasting the first 12 rows with physically
damaging quantities of sound
as such speaker placement is
common sense. However, careful regard must be made to phasing
since acoustic `holes' can readily be created.
Often forgotten, it should be pointed out that the line amplifier
drives in the mixing console are generally only capable of driving a
definite number of inputs to slave amplifiers. This is particularly
so where long balance lines are terminated by a suitably low
resistance. For example, a large sound system with 24 slaves each
terminated by 600 ohms gives a load impedance seen by the drive
amplifier of a mere 25 ohms
There are few standard line
amplifiers which will perform satisfactorily with this order of
impedance. When hooking up multiple speaker systems, it
occasionally happens that line connections can get switched around
with acoustically disastrous results due to incorrect phasing. This
particular trap can easily be avoided by the use of Cannons or
other polarised connectors. Systems using unpolarised connectors
cause endless hassle.
To obtain the best system performance, virtually all sound
reinforcement/amplification installations require the use of graphic
equalisation to even out the subjective acoustic response of an
auditorium, although its use is no substitute for thoughtful acoustic
design. Careful deployment of the lowest frequency centres can
make up for the falling bass response inherent in most folded horn
bass bin speakers. However, bass make up is only obtained at the
expense of top end headroom. Graphic eq can also be used to
advantage to level out mid range peaks and troughs caused by
cancellations from multiple speaker arrays although these should
be equalised as a last resort. Once again, it is operationally better
to heave the units about to minimise colorations at source rather
than correcting them afterwards.
Situations often require link ups between house pa and band pa
because it may be physically impossible to get the right equipment
on the stage. Or perhaps the pa function can't be properly carried
out using front stacks due to bad acoustics. Whatever the reason,
the house pa should be hooked in through a graphic equaliser to
match up the system characteristics. Those who have ever worked
with Palais de Dance sound systems will require no further
explanations. Most perform so badly that, without this kind of help,
they tend to make even the best band systems sound like rubbish.
Automation is a word that has been kicked round the recording
industry for an appreciable time. There is a strong case for using
some sort of 'automated' mixing console facility in sound
reinforcement and amplification. Virtually all gigs play more than
one band in a show. This means that problems arise when altering
the pa from one band to another. Such problems result in the
inevitable 'one, two, three, testing
one, two, three, testing .
can you hear me John?
I am not getting anything through ..
Shit. That's the wrong plug', all too familiar to pa engineers.
Orange Musical, the London -based equipment firm, has already
written the writing on the wall with the advent of their latest
programmable guitar amplifier. Ingenious in design, it uses a
calculator style keyboard. This amplifier enables the user to program
four combinations of volume /eq /reverb /sustain plus other effects.
On this particular mode three other buttons, also mounted on the
keyboard select the programming mode: channel, function and
level setting. The last function gives the user the option to select
one of six increments of volume, eq etc. Further, it allows the
operator to up -date the level of a specific function of a channel
setting without having to cancel everything and start again. A
programme controller of a similar sort would be of very great help
to an overworked engineer if it were incorporated into
individual mie channels of a pa mixing console. The effect would
be to give the sound engineer several combinations of every function
on the mixer desk, if the automation circuit were designed to be
suitably comprehensive. Technically, it is only a small step to
increase the number of level increments of individual controls to
any number that one wishes, within reason. The ultimate in
automation would take the form of a black box mounted in the
stage area which serves solely as a signal processing box. After
the various control combinations had been set the band would
need only to select the appropriate button instantly to set up and
adjust the pa according to the song, thus obviating the need for
the engineer to keep up with the score. The system could be
interfaced with foot switches in much the same way that echo and
reverb facilities are operated at the moment.
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Survey: sound reinforcement
systems
Product lines
AMPLIFIERS
COMPRESSOR/LIMITERS
DISTRIBUTION SYSTEMS
MIXERS
LOUDSPEAKERS
PO LINE INTERFACE
RACKS
SWITCHING MATRICES

The subject of sound
reinforcement is too
wide to deal with
individual equipment
specifications piecemeal.
Furthermore, the following
organisations and
services specialise rather
more in hardware for live
music presentation than
paging and industrial
applications.

The pa side is mainly based on an industrial product
line although some of the mixing consoles and
power amplifiers are manufactured to broadcast
quality standards of performance. Amplifier ratings
range between 15 and 200W per unit. Some of the
speakers include multiple driver columns with
additional hf units for full frequency dispersion.
Suitable for permanent installation in auditoriums.

Forthcoming surveys
Broadcast cartridge machines
(copy by March 1)
We would be grateful for full
details including pictures,
prices and agents.

BGW
BGW Systems, PO Box 3742, Beverly Hills, Ca

USA
Phone: (213)
90212,

973 8090

Exportagent: Telesco International Corp, Dupont
1

AMEK
Amek,

Stockport Road, Altrincham, Cheshire

8

WA15 BET

Phone:

061- 928 8688

Street South, Plainview, LI, NY 11803, USA
Phone: 516 433 6210
UK: Webland International Ltd, Mirabel House,
117/121 Wandsworth Bridge Road, London SW6
2NA
Phone: 01- 736 0987
Cerwin-Vega

Product line
AMPLIFIERS

Product line
MIXERS

The company manufacture

A series of low budget mixers with eight, 12, 16 or
20 inputs and two or four outputs. Full equalisation,
foldback, echo send, line and mic inputs are provided. Monitoring is on vus. The S/M series is
constructed from a range of modules for eight and
16 outputs with 16 or 24 inputs.

a

range of amplifiers

rated between 100 and 900W /channel. Available in
stereo and quad configurations within one cabinet.

BOZAK
Bozak Inc, PO Box
Phone: (203) 838 6521

1166,

Darien, Conn

06820

Product lines

ATLAS
Atlas Sound, 10 Pomeroy Road, Parsippany,
New Jersey 07054, USA
Phone: (201)

887 7800

UK: Canadian Instruments

&

Electronics Ltd,

38

Waverley Street, Nottingham

MIXERS
POWER AMPLIFIERS
SPEAKERS
Six and ten input mixers, 65, 80 and 150W dual
power amplifiers with 8 ohm outputs and distortion
of 0.2'';;. Speakers for general or concert applications.

PACKAGED PA
STACKS
Several basic packages up to 52 000W. The largest
(2800 to 52 000W) uses a four or five way speaker
system driven by active crossover networks through

amplifiers of their own manufacture. All units are
horn loaded, the bass rear loaded dual folded, and
the Imf forward facing collapsible structure. Package
includes custom designed Turner mixing desks and
system (power rating to 36 000W) uses three way
horn loaded drive units. The smallest system is
designed for stage back up of vocals and instrumentals. (Power rating between 200 to 600W).
Amplifier range offers units between 225 and 400W
per channel to FTC rating. Demonstration facilities
of complete range available.

Product lines

COURT

SPEAKERS

Court Acoustics, 50 Dennington Park Road,
West Hampstead, London NW6
Phone: 01 -435 0532

Environment resistant loudspeakers for
address applications.

public

CERWIN -V EGA
Cerwin -Vega,

6945

Product line

Tujunga North Hollywood,

SPEAKERS

Ca 91605

Phone:

AUDIX
Audis Ltd, Station Road, Wenden, Saffron
Walden, Essex CB11 4L9
Phone: 0799-40888 Telex
34

(213) 7694869

UK : Cerwin -Vega (UK),
Middlesex
Phone: 01 -573 1566

:
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Product lines
AMPLIFIERS

817444

1976

281

Balmoral Drive, Hayes,

Basic systems are a 45 cm 200W horn with 0.33 cubic
metre ported back chamber, a 120W short to medium
throw midrange /HF system with built -in crossovers
at 7000 Hz and triamp switching, and a 120W medium
to long throw JBL radial horn system. Fold back
monitors consist of 150W JBL two way systems with
variable level control retailing for about £350.

amplifiers and speakers with system ratings to
120W /basic block.

The Micromixer was designed for band reinforcement and is built to order from either PA or
stereo modules. Studio consoles also manufactured.

EMT
Franz Vertriebsgesellschaft mbH, D -763 Lahr

1,

Postfach 1520, West Germany
UK: F W O Bauch Ltd, 49 Theobald Street, Boreham
Wood, Herts WD6 4RZ
Phone: 01 -953 0091 Telex: 27502
USA: Gotham Export Corporation,
Street, New York, NY 10014.
Phone: (212) 741 7411

741

Washington

Product line
DELAY SYSTEMS
Electronic delay systems for sound reinforcement.

Court JBL stage monitor

CUSTOM SOUND

Goldring Ltd, 10 Bayford Street, Hackney,
London E8 3SE
Phone: 01-9851152 Telex : 897105
Japan : Toa Electric Co Ltd, Takarazuka

Product lines
AMPLIFIERS
COMPRESSOR/LIMITERS
CABLES
CONNECTORS
MICROPHONES
MIXERS
GOOSENECKS

STANDS

Custom Sound, Custom House, Arthur Street,

Oswestry, Salop
Phone 0691 59201/2
Germany: Gerd Mayer KG, 655 Bad Kreuznach,
Konigsberger Str 18/20
:

Phone:

GOLDRING

FM ACOUSTICS
FM Acoustics Ltd, Seestrasse 91, PO Box 18,
CH -8702 Zollikon, Switzerland

Phone: 01 -65 51 53
UK: Feldon Audio Ltd,

0671 61207

Product lines

RACKS
SPEAKERS

126

A complete range of lightweight public address
mainly intended for industrial and hotel applications.

Great Portland Street,

London W1N 5PH
Phone: 01 -580 4314

AMPLIFIERS
LOUDSPEAKERS
MIXERS

Product lines

A range comprising a mixer amplifier with five
channels + reverb. Also a 12/2 console to full
sound reinforcement specification. The company
manufacture amplifiers based on 150W building
block claimed to produce full output at less than
0.1 ",Ç distortion. The speaker range includes bins
cabinets and stacks as well as floor monitoring
wedges. Power rating is between

75

and 300W.

DUKANE
Dukane Corporation, Communications Systems
Division, St Charles, III 60174, USA

AMPLIFIERS
LOUDSPEAKERS
The company manufacture a single model of amplifier and a complete range of stacks based on horn
loaded drivers, folded and conventional. The amplifier claims a rated power of 400W /channel into 4
ohms at less than 0.2%thd,typically less than O.02;ó.
By the FTC ruling, power output is 300W /channel
into 8 ohms. Other features include led peak power
indicators from 0 to 30 dB in 5 dB steps. Protection
circuits claim proof against most eventualities.
Speaker range comprises two way horn full range
systems supplied as a single cabinet, and a three
way modular system with the driver units mounted
in separate cabinets. Power ratings per cabinet or
modular stack range from 100W to 400W.

H/H
H/H Electronic, Industrial Site, Cambridge
Road, Milton, Cambridge CB4 4AZ
Phone : 0223 65945/6/7
USA : Audiotechniques Inc, 142 Hamilton Ave,
Stamford, Conn 06902
Phone: (203) 359 2312

Product lines
POWER AMPLIFIERS
ECHO UNIT
MONITOR SYSTEM

The 5500-D two channel power amplifier delivers
up to 500W into 2.512 with less than 0.02. distortion.
Frequency response is ÿ1 dB dc to 20 kHz at full
power. Multi -Echo and Echo -Unit are both tape
delay echo units with various delay facilities.

"

Product lines
MICROPHONES
MIXERS
AMPLIFIERS
SPEAKERS
Microphone range includes pocket and hand held
radio mics. Modular mixers with a wide range of
input boards are available. Also separate complex
audio equalisers. The 1Á921B power amplifier is
rated at 200W with 1.5% distortion. Radial, multicell
and cabinet speaker assemblies are also manufactured.
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Interface Electronics 100Q

EAGLE
Eagle International, Precision Centre, Heather
Park Drive, Wembley HAO 1SU

Phone: 01- 902 8832 Telex:

Belgium:

922131
Eagle International, AS, 147 Rue du

Bruxelles 1
Phone: Bruxelles

INTERFACE
FM Acoustics 1212 Fx

Midi,

5130477

Product lines
AMPLIFIERS
SPEAKERS

GATELY
Gately Electronics Inc, 57 West Hillcrest Avenue,
Havertown, Penna 19083, USA
Phone (215) 449 6400
:

Product line
Basically an industrial range of simple mixers, power

MIXERS

Interface Electronics, 3810 Westheimer, Houston,
Texas 77027, USA
Phone: 713- 626 1190
Canada: Noresco Manufacturing, 100 Floral Pkwy,
Toronto M6L 2C5
Phone: 416 -249 7316

Italy: Audio Products International, Viale

Rimen dl
Lambrate 13, Milan 20134
France: Studio Equipment, 24 rue di l'Abbe Groult,
Paris 75015
36
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SURVEY: SOUND
REINFORCEMENT
Puerto Rico: Electronica Fernandez, 208
velt, Hato Rey 00918
Phone: 767 -3600

MM ELECTRONICS
MM Electronics, French's Mill, French's Road,
Cambridge CB4 3NP
Phone: 0223 66559
E

Roose-

Product line
Range of mixers for two, four and eight outputs.
Fitted with quadraphonic panning. Eight, 16, 24 and
32 inputs available. The 24X4-24LS is a monitor mixer
and provides eight separate mixes for group monitoring. Conductive plastic faders are incorporated.

AMPLIFIERS
LOUDSPEAKERS
MICROPHONES
MIXERS

Product lines
MIXING CONSOLES
SLAVE AMPLIFIERS
STACKS

MIXERS

Product lines

The consoles are available as either a comprehensive 12/2 or basic 6/1 mixer. The smaller model
incorporates one of the standard range of 150W
slaves. The larger desk has a four section eq network on each mic channel as well as the usual echo
send and pan facilities. The stack comprises a three
way network with passive crossovers; it handles

Essentially oriented towards band work in pubs,
clubs and small theatres. Amplifier powers range
from 100 to 400W; some models also include a
simple four or six way mic mixer. More complex
facilities are available in the shape of 1212 desks.

PHILIPS

200W.

UK : Pye Business Communications Ltd, Cromwell
Road, Cambridge CB1 3HE
Phone: 0223-45191 Telex: 81547
USA: Philips Audio Video Systems Corporation
Audio Division, 91 McKee Drive, Mahwak NJ 07430

JASMYN

MUSTANG

Phone: (201) 529 3800

Jasmyn Electronics, Boreland House, Blegbie
Estate, Humble, East Lothian EH36 5PN,
Scotland
Phone: 087 -533 211

Mustang

Communications, Nelson Street,
Scarborough, North Yorkshire Y012 7SZ
Phone: 0723 -63298
Belgium: ARC SPRL, ru Th Decuyper, 134, 1200

Product lines

Bruxelles
Phone: 02/771 32 17

AMPLIFIERS
SPEAKER STACKS

Product lines

The amplifier range comprises a serles of heavy
duty pa units with ratings per channel of between
150 and 400W. All units appear to incorporate protection systems that on paper look bullet proof.
Quoted im distortion by SMPTE around 0.03 %.
Available in one to four channel format per chassis.
Things like vus and Cannons are extra. Prices range
from £86 to £300.
The speaker series comprise various arrays
including horn loaded hf units with overall ratings
up to 200W. Active crossovers are available. Facilities for custom building.

POWER AMPLIFIERS
MIXERS

The four and six channel mixers are modular and
accept input modules to match specific sources.
100W into 8 ohms with 0.3% distortion is delivered
by the A140 slave amplifier. Transformers available
to match any speaker combinations.

Peavey Sound Equipment, Box 2898, Meridian,
Miss 39301, USA.
Phone: (601) 483 5365
UK : Top Gear Musical Wholesale Company,

LEXICON
02154,

UK: FWO Bauch Ltd, 49 Theobald Street, Boreham
Wood, Herts WD6 4RZ
Phone: 01- 953 0091 Telex: 27502

Malatchi Hornblower

Hartrey

Avenue,

UK: Shure Electronics

Ltd, Eccleston Road, Maidstone, Kent ME15 6AU
Phone: 0622-59881 Telex 96121

Product lines
MICROPHONES
PREAMPLIFIERS
POWER AMPLIFIERS
SPEAKERS
The Shure Vocal Master Sound System consists of
two speaker columns and an amplifier console
which accepts six microphones and is rated at 100W
output. All cables are supplied. Shure produce a
wide range of microphones for most applications.

Shure Vocal Master Sound System

Product line
Electronic delay systems for sound re-inforcement
and sound studios.

MALATCHI

Malatchi Electronic Systems Inc, 3731
Colfax, Denver, Colorado 80206, USA
Phone: 303 -321 3520

East

Product lines
MIXERS

AMPLIFIERS
SPEAKERS
Speaker systems include Hornblower horn loaded
re- Inforcement speaker handling 200W, the Gremlin
has trable horn loaded and handles 100W. Also
stage monitors. Rugged mixing systems are manufactured for group mixing. Mixers are modular with
four mixing busses, full equalisation and overload
indicators on each channel.
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Harbour Way, Shoreham -by -Sea, Sussex BN4 5HS
Phone: 07917 61626

SHURE
Shure Brothers Inc, 222
Evanston, Ill 60204, USA
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DELAY SYSTEMS
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Complete systems for the sound re- inforcement of
theatres, conferences and industrial applications.

LIGHTING UNITS

PEAVEY

Lexicon, 60 Turner Street, Waltham, Mass
USA
Phone: 617-891 6790

Product lines
MICROPHONES
PREAMPLIFIERS
POWER AMPLIFIERS
SPEAKERS

1976

)-

o

37

SURVEY: SOUND
REINFORCEMENT

UREI
United Recording Electronics Industries, 11922
Valerio Street, North Hollywood, Ca 91605, USA
Phone: (213) 7641500 Telex: 651389

UK: FWO Bauch

SPECTRA
Spectra Sonies, 770 Wall Avenue, Ogden, Utah
84404, USA
Phone : 801. 392 7531

Product lines

Product line
Speaker systems with electronic crossovers and
separate amplifiers for the bass, middle and top.
Two bass speakers with 10 cm edgewound copper
ribbon voice coils are driven by 200W. A radial horn
loaded compression driver driven by 120W for middle
and two compression drivers using single wound
self supporting voice coils driven by 60W for treble.
Price of the 3085 is about £3176.

500,

Paramus, New Jersey 07652, USA
Phone: (201) 343 5700 Telex: 710 -990 -5047

Product lines
PRE -AMPLIFIERS

POWER AMPLIFIERS
SPEAKERS
The TCB250 delivers 275W into 0.9 ohms with less
than 1% distortion. Output level indicators are provided for signal monitoring. A wide range of preamplifiers and equalisers are available together with
chassis and cabinet speaker systems.

TURNER

Notts NG7 4EB
Phone: 0602- 71157/8

Product line
MICROPHONES

A range of models suitable for sound re- inforcement
and studio work.
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TYCOBRAHE

Product lines
LOUDSPEAKERS
POWER AMPLIFIERS
MIXERS
CABLES
TRAVELLING CASES
INTERCOMS

A

channel mixer designed specifically for concert
re- inforcement with separate mix and pan for main
and monitor outputs.Both high intensity and monitor
loudspeakers are produced for concert applications.
38
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Vitavox Ltd, Westmoreland Road, London,
NW9 9RJ

Phone:

01

-204 4234

Product line
HORN LOUDSPEAKERS

A range on horn drivers and reflex horn loaded
bass bins for concert/club pa and industrial usage.

Offley Road,

Phone:

01 -735

6568

tgong

Product lines
SPEAKERS
MIXERS
AMPLIFIERS
The X39 Reflex BIN has a 37 cm woofer in reflex
section. Two twin coned 30 cm units behind tractrix
rate flares for the whole middle range and Electrovoice HF Horn Flare with Italian RCF driver. Handling
power 100W. The Stereomaster live music mixing
console come in either 16 or 24 channel versions
with stereo outputs and three foldback circuits.
'In the interests of safety, WEM will not sell systems in excess of 1000W to anybody
in 1973
WEM equipped the Lincoln Pop Festival with a
thundering 10000W of power which promptly
blew the writer (Charlie Watkins) off the stage when
an organist inadvertently hammered a chord miked
through the system.'

STOP PRESS
Copy received after deadline.

EUROPA CONCERT SYSTEMS
Soundcraft Electronics Ltd,
Street, London EC1V OBX.
Phone: 01 -251 3631 /2/3

5/8 Great

Sutton

Product line
PA HIRE

Tycobrahe Sound Co,665 Valley Drive, Hermosa
Beach, Ca 90254, USA
Phone: (213) 372 1595

INDUSTRIAL PA
LOUDSPEAKERS

London SW9 OLU

...

Turner Division, CONRAC Corporation, 909
17th Street NE, Cedar Rapids, Iowa 52402, USA
Phone: (319) 3650421 Telex:464437
UK: Canadian Electronics Ltd, 35 Waverley Street,

Product lines

VITAVOX

Includes active crossover networks customer
adjusted to required crossover frequencies. The
feedback suppressors use the parametric notch
principle to remove up to four individual notches.
The UREI measuring set analyses acoustic resonances or otherwise using a pulse technique relating
to the Fourier transform.

WEM
Watkins Electric Music Ltd,

Tannoy Ltd, Norwood Road, West Norwood,
London SE27
Phone: 01 -670 1131.

Generally industrial pa applications, but chassis
dual concentric loudspeaker units find oem use
in very high quality music and foldback situations.

CROSSOVER NETWORKS
FEEDBACK SUPPRESSORS
GRAPHIC EQUALISERS
MEASUREMENT SYSTEMS

AMPLIFIED SPEAKER SYSTEMS

TECH -CRAFT
Bogen Division/Lear Siegler Inc, PO Box

Ltd, 49 Theobald Street, Boreham
Wood, Hertfordshire WD6 4RZ
Phone: 01 -953 0091 Telex: 27502

TANNOY

The company, on a hire basis, provides hardware
and
an
operating crew for most types of
performance including rock, folk and orchestral
venues. System hardware comprises Soundcraft
mixers, Court Acoustics JBL cabinets and Crown
amplifiers.

HARWELL
Harwell Instruments Ltd, Spices Yard, South
End, Croydon, CR0 IBF.
Phone: 01- 4671813
Product lines
LOUDSPEAKERS
SYSTEM INSTALLATIONS
Bass horns and full range speaker systems up to
400W per cabinet. Also amplifiers rated at 25 and
100W /channel and discotheque mixers. The company specialises in pub, club and disco installations. Some equipment suitable for open air gigs.

Normally, the

system of charging clients by
the week on flat-rate basis worked fine, provided that no two engineers went sick or on
vacation at the same time as bargain- hunting
clients were booked in.
The inevitable happened. A sun- soaked
beach on the Isle de Levant, a virulent strain
of summer flu and a customer demanding
discount on a pound of flesh ... the remaining
engineer and his tape op, both highly valued
by their employers, were, by this time, grey in
colour and zomboid in expression. They had
just about had enough. The final straw came
when the producer accused both skeletons of
sleeping on the job and that he had come to
make a record and not spend his valuable time
standing around while studio operatives sat
drinking coffee and yawning.
They complained bitterly to the boss who
promised to do what he could bar telling the
client to get lost, for the money was rolling in.
The boss in turn consulted his wife, who
suggested that a little tea party would do the
world of good for public relations -and would
also give the overworked engineers a few well deserved hours off.
And so it was. Pots of tea, cream cakes,
fondants with a centre piece of an inviting
chocolate cake baked in the studio's kitchen.
It was a pity that the engineers were too tired
to eat for everyone else agreed that the fare
was splendid, including the producer who
commented that the chocolate cake was
particularly good.
And so the session restarted with things
going quite well for the next four hours or so.
Then things started to happen. The producer
paced about looking uneasy and finally exited
from the control room not to return for many
hours. For few people have the time to stand
around making hit records having consumed
the best part of a chocolate cake made with
Ex Lax laxative choc bar.

Standing Room Only for

SR

Shure's SR auditorium -size professional sound reinforcement componentry
is probably the only equipment that's been field -proved in ©pryland, Las
Vegas and Moscow. The SR's modular flexibility has proved its adaptability
in outdoor rock festivals, theatres and on the road with many of the world's
popular entertainers. Best of all, the SR's rugged durability and enormous
power potential make it the expandable sound investment of a lifetime.. SR
components can be used as a system, or inserted as individual finks within
a system of quality compcnentry in virtually unlimited combinations.
Shure Electronics Limited
Eccleston Road, Maidstone ME15 EAU
Telephone: Maidstone (0622) 59881

SHUIR'E
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Wrok
Threshold retrospective
This Westlake scheme is all very
well but it's playing hell with the
competitive principle. There's a
mess of people traipsing back and
forth between the Manor and
Threshold to see what all the fuss
is about and, if they all send for
Hidley on a heavy session, the freelance engineer soon won't know if
he's recording in Stornoway or
Strawberry has
San Francisco.
gone Westlake and Kingsway
Recorders (among others) have
shown interest.
The first British Westlake was
Threshold, which used to be
Decca's Studio One. The Threshold
label, wholly owned by the Moody
Blues but manufactured and distributed by Decca, has been around
since 1969, but the studio, also
wholly owned by the Moodies, was
turned over to Threshold at the
beginning of 1974. They spent a
harrowing few months dodging
three -day -weeks, electricity overtime bans and steel strikes before
they began to use the place on July
10, and there was an official opening a week later.
So how has the idea worked? I
talked to Moodies producer Tony
Clarke and engineer Derek Varnals.
Derek told me, We're very pleased
with the sound of the room. It's
very comfortable to work in.' There
had been no standardisation at
Decca and so each engineer had to
get used to six different acoustics,
and the Threshold control room
compared very favourably. `For a
room to work well it has to be as
uniform as you can get it, and the
bigger the better.' In general, Tom
Hidley, the man behind Westlake,
didn't work on rooms less than 20
feet square. The difficulty of using
small rooms was created by standing waves, which built up in any
room but caused more severe problems when space was restricted. In
effect, rooms were tuned to a particular frequency. As the room size
increased, Varnals said, the frequency got lower and lower and so
easier to deal with, as it went out
of the main audio range.
I suggested to him that the use of
40

a symmetrical room, which is the
basis of the Westlake idea, made
the difficulties from standing waves
more acute, not less. Before Hidley,
the assumption had been that the
best way to avoid standing waves
was to avoid parallel surfaces, so
that sound reflections didn't interact with one another to produce
these waves. 'Yes, you used to
arrange that if the sound strikes
the wall it won't come back in the
same direction, but that way it
reflects back on some other poor
sod. The idea works for standing
waves, but not for acoustics. Acoustics is a matter of material and

they occasionally used a B & K
sweep generator to see if the room
had preserved its flatness. This
c'oesn't need to be done very often,
of course, but Derek Varnals s ad
they did it among other maintenance
jobs when they had a couple of days
spare. Tony Clarke added that thy
had noticed that since they had
opened the studio a dip hid
developed at around 1 kHz. He
thought it unusual, and couldn't
explain what had caused it. 'Perhaps it was the nicotine.' The rta
had shown it up and allowed them
to correct it.
Several weeks of the building
period were spent wiring up. There
are 32 mic lines coming from five
panels in the studio. All the equipment comes up on the patch bay.
There are also tie lines connecting
the studio with the Decca studios,
control rooms and other facilities
in the rest of the building. Threshold have four echo channels on
which they can use a Cooper Time
Cube, a Pandora digital delay, two
EMT Plates, two AKG BX2Os or a
Master Room unit, but if necessary they can use echo units in
other Decca studios. Similarly, the
Decca studios can plug through to
Threshold equipment.
Decca staff also do any maintenance that's needed. 'We use
Decca's electricity and Decca's air
conditioning', said Tony Clarke.
'There's no frontier here; they don't
need passports to come in and out.'
Although the two organisations
were separate, the arrangement had
relieved Threshold of a lot of overheads. `It's a really good arrange-

angles.' You wanted evenness of
response, he said, especially at the
bass end, which was why Westlake
control rooms had so much bass
absorption.
The need for a smooth room
response also explained why the
speakers needed to be well powered. The monitors are Westlake
designs with JBL drivers, equalised
in one -third octave bands to allow
a flat response to be obtained at Control room Threshold Studios
the console. This enabled both a
good sound level and a good bass
response. Now if the room has a
hole in it, a dip at a particular frequency, then you have to raise the
amount of power delivered at that
frequency in order to fill the hole.'
Hence the need for more power.
The energy from the speakers
was reflected back into the room by
the use of hard surfaces all round
them, hence the familiar rock walls
at the side of the speakers. The
rock has the additional advantage,
as we pointed out in our Manor
visit, that the high frequencies are
not beamed into the room. but
dispersed by the uneven but reflective texture of the bricks.
An additional check on the room
acoustic that I haven't seen in
other studios is a B & K calibrating
microphone and Hewlett Packard
Real Time Analyser. Tony Clarke
thought this both useful and `great
fun'. The rta shows a small picture
of the sound levels in a room at
any instant and at any particular
frequency. In conjunction with this
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ment from our point of view. You
see, this was destined to be a
Manor type operation out in the
country. But with the overheads
and one thing and another I'm glad
it's here now.' Town and Country
Planning had also helped dish the
country studio.
Since they had opened, he estimated, about 70 per cent of the
stu.lio time had been taken by
Threshold; Decca had taken 15
to 20 per cent, and the rest was by
miscellaneous other people. 'The
arrangement was that it should be
an independent operation, but
we're always claiming priority on
it, so Decca's claim on it has to
come second.' It wasn't a case of
running a studio for Threshold or
the Moody Blues and getting other
bands in while they weren't using
it, to help pay the bills. 'It paid for
itself in the first album. In fact I'd
say it probably paid for itself in the
first week. That's not being flash.
Th? first tape we did here, the
double album of golden goodies,
paid for the place.' That was a
compilation album called This is
the Moody Blues, which took a
week or ten days to mix. 'We've
done six million -selling albums in
this room.'
A lot of people wanted to use
the studio: 'We've had approaches
from name people to use the studio
but we just haven't been able to let
them have the time.' Artists used
to the Westlake acoustic in America
were also interested in using the
studio when they were in the
country, but they, too, often had
to wait. And the arrival of a West-

laked Manor and the prospect of a
similar Strawberry had stimulated
rather than diluted the demand,
since when Manor is unavailable
artists want to go to Threshold.
Was there any chance that, bearing in mind the differences between
this and the other studios in the
Decca building, Decca would have
the other similarly treated, particularly if bands couldn't get into
Threshold? Apparently not. Much
of the work in the other studios is
classical anyway, and the rock
work could be done at Threshold:
`This satisfies a whole outlet for
them,' said Tony Clarke.
Derek Varnals added that to
convert the existing studios to the
Westlake system would be expensive and, even if that were no
obstacle, not all the control rooms
would be amenable to such an
alteration.
Was there anything Derek Varnals would do differently if he had
the chance to build the studio
again? All he could think of was
that the electrics had had to be put
in first because they were behind
the wood cladding and decor. For
that reason the lights above the
desk had been put rather too far
back along the ceiling, so that they
weren't directly over the desk. It
was a small thing that could easily
be altered. He liked the dbx limiters, but they had automatic attack
and recovery times, `which is great
for individual things, like piano
and so on, but doesn't work so well
for limiting overall.' For overall
limiting the UREI 1176 had proved
more versatile.

They had been pleased with the
3M tape machines, which they had
bought direct through Westlake.
'We bought a lot of spares, and we
haven't used much of them. But if
anything did break down we might
have to wait a month if we didn't
have it.'
They had chosen an Automated
Processes desk `because of the
speed of delivery
and it looked
lovely. Everyone was crowding
round it'. Tony thought artists
liked working with a complicated
piece of equipment.
Decca's chief electronics engineer, Bob Goodman, had spent two
weeks in the United States working
with AP on the desk, with good
results. An example Derek Varnals
gave was the improvement in the
design of the frequency generator,
which was made, he said, a great
deal more accurate with minimal
alteration. The desk had proved
completely reliable.
Threshold have standardised on
dbx noise reduction, the only
London studio so far that seems to
have done so. Tony Clarke said
that he was still as enthusiastic as
ever about dbx, and that the
demonstrations they had given
were both very impressive and, it
had proved, genuine. I asked Derek
Varnals if the advantages of greater
noise reduction had to be traded
off with some effect on the sounds
of instruments. He said that
occasionally you could hear the
noise itself varying, as on solo bass
for example, but it was only the
noise varying, and the instruments
were unaffected. But didn't he

...

The drum booth

clunk you get on bass drum.' The
mie is type KMS85. `The rest are
the usual 84s, 87s and 88s.'
He's been at Decca now for 12
years. Had things changed for the
better in that time? The monitoring
with dbx you could avoid the available now made the old record
necessity to use noise gating. If sound a lot better than they did
you were recording a solo with before, he thought. `It's got a lot
other mies open around the studio, more complicated. I'd hate to
you could leave all 24 tracks up start now because there's so much
John Dwyer
without the need to use noise gates to learn.'
to stop odd noises that would get
on to the mix. `You have to get
the best noise level relative to the
music balance, and if 90 per cent
of your concentration is taken up
with keeping out clicks, sniffs,
bumps and coughs then you get to In most companies the chief
the stage when you need automated executive allows himself a little
mixing.' Normally for solos you space for an office. Often, indeed,
kept the mie down until it was he thinks about where to put his
needed, and with dbx there was no four acres and a cocktail cabinet
tape hiss.
before he thinks about where the
Tony Clarke had used auto- work is to be done. Not so John
mated mixing: 'It was like painting Wood. The only desk space he
by numbers.' One problem he had allows himself has knobs on, if
discovered (with one system type) you see what I mean.
The John Wood dubbing studio
was that with each update the cues
got later and later because of the has been in business for three
delay between reading and writing years. An unhappy Wood left De
the data track on repeated run Lane Lea around Christmas, 1971,
throughs. It's slipping backwards and set up his company in February 1972. He had been at De Lane
and backwards.'
`Not only that,' Varnals added, Lea 14 years, having started there
`but they say you can come back a at 15 as a tea boy. Now his studio
week later and do a mix just as you has a hand in 65 to 70 per cent, he
did before. But that's only true if estimates, of the commercials
the desk is set up exactly the same.' shown on tv in this country.
His fellow directors are Patrick
The levels into the noise reduction
systems had to be exactly the same, Allen, actor and voice- over-veteran
and the tape machine alignment and Derek Sparrow, the technical
had to be exactly the same. A director, who had spent nine years
small change in these parameters at De Lane Lea. They didn't have
made a considerable difference to an easy start, and only now are
they sufficiently confident of their
the end result.
The main studio is almost the own trading position to think
same as it was when Vera Lynn, about moving into new areas. In
unDamed, did The White Cliffs of the beginning they could not
Dover, or so they tell me. The borrow the money for new off -themajor change is the Westlake -type shelf equipment. So Derek Sparrow
drum trap. It's a big studio for the designed and assembled the remajor use of a rock band, measur- recorders himself. Wood, with the
ing 18m by 14m by 6m in height. In help of a bricklayer and a plumber,
the old days it was used fö'r-ctassi- built the studios in the basement
cal music on occasions and, though of 27 Broadwick Street, Soho, in
it hasn't been used for that or light ten months. Within the first four
orchestral work for a long time, months of opening Wood had
often has 30 or 40 strings occupy- clocked up, he says, 500 hours of
ing it. The studio handled a variety overtime. Since he was 19 he has
of work, I was told, and Derek spent, he estimates, 29 000 hours
thought that doing tv tracks for at the dubbing console.
He says the last two months have
the Supersonic Show was good for
the studio because everyone had been the best ever. In the face of
such a statement one gropes for
to work so quickly.
the economic equivalent of `Don't
All the microphones used, about
you know there's a war on ?' `Some
40 of them, are Neumann-not a
types of ads,' he replies, `carry on
dynamic to be seen. Most people
what the economic situlike to have a few AKGs about, no matter
is like.' He cited the example
but `a U47 can take a higher level ation
than anything you like.' For bass of Mars who, if they closed down
plant for even a short period,
drum, Derek preferred an older their
incur a contractors' fee
would
model Neumann with a built -in
£20 000 to free the pipes of
bass cut which he equalised at the of
42 10.
desk. `It gets rid of that awful

think it would be less objectionable
to hear a slightly higher level of
noise if that were constant? He
thought the occasions when you
could hear breathing were rare in
pop recording, and in any case,

Wood &

Sparrow
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to come from the screen.
escaped much of the bad financial
Wood told me they had been weather, he thought, was that the
approached to build John Wood place was a friendly one to go into.
solidified chocolate, not to mention type studios in Holland, Germany, 'We spend £80 a month on Cona
the cost of laying off staff. There- South Africa and Brazil. A project coffee,' he said. Often people who
fore they have to stimulate demand in Holland is now being studied, used the studio dropped by for a
in order to keep sales where they and another in South Africa. The cup even when they didn't have a
are. This means putting six bars of money is being put up by large film session. (Normally that's the kind
Yucch in a pack at a special price companies, says John Wood, who of hype you don't print but, on
and launching a national campaign are also prepared to give them a this occasion, it happens to be
to promote the offer. `So some ad share in the equity. In return for true; I heard someone greet a
campaigns actually have to increase. that he and his two fellow directors visitor while I was there with, `I
Then there are the Save It cam- will supervise the building, staffing, spose all you want is coffee'.) But
paigns, the COI commercials we equipping and running of the an even more likely reason for surdo.'
studios, under the auspices of a vival is likely to be that Wood
They decided at the outset that new company they have set up doesn't employ an accountant full
they would not follow other called Sparrowood. Wood says time, but pays a fee to have one go
studios in taking in all types of that, as each commercial in South over the books once a month. The
work. They do only commercials, Africa will have to be made in eight coffee may help keep him afloat, but

and perhaps the advertising
agencies know it. Effects are available on cartridges, the advantages
of which have been adequately
covered in these pages. Speed and
convenience are important when
you're booking up to 14 different
half hour sessions in each studio.
Two of the studios are built back
to back, sharing the projection
room. This makes it easier for
staff operating in one studio to
co- operate with their colleagues in
another if something goes wrong.
'It has a number of advantages',
said Wood.
The desks were built by Paul
Brook of Sonifex, who also made
the amps and pre -amps for the
film reproducers and recording
equipment. Those in studios one
and two are 12 input desks with
three track switchable outputs. They
operate from re- record machines
which will adapt to any format
from eight to 35 mm. They work
on loops and, for commercials,
there is no need for rock and roll.
The desk in the radio studio is an
8/2. There is also a transfer bay
which can be used from any gauge
to any gauge.
In the studio a cctv camera hung
in the ceiling looks at the screen.
The picture and sound can come
up on a tv monitor at the side of
the room so that the final product
can be seen as it will be by the rest
of us. Wood says this system is
used every dub, because the way
our hearing response changes with
volume has to be accounted for,
and the television set will add
pecularities of its own. 'This saves
us having to do a lot of remixing
because the balance is incorrect.'
Another interesting point is that
the speakers are above the screen
rather than behind it. John Wood
recalled a university experiment
which had showed that our ears
place sound sources four per cent
below their true position, and he
thought that sound didn't improve
when it had to penetrate a movie
screen. Thus the treble response
is better and the sound still seems
42
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John Wood

&

Patrick Allen

languages, there should be no
shortage of work there. In Holland,
too, although the music studios
are fairly advanced he estimates
that the film dubbing studios are
many years behind.
One change of approach, however, will be that the studios will
handle industrial films as well as
commercials and other work. Wood
is approaching these projects as he
approached the building of his
first studio: 'The first and most
important thing was to get the
right people in, the right staff.
Next was to get the best equipment
in by custom building it yourself.
Then you get nice premises for the
people to work in, but getting the
right people is the most important
thing.' He has already been doing
some talent- spotting and knows
who to ask.
One reason why his studio had
1976

if it doesn't, knowing how much
he has spent on it will.

John Dwyer

Tal &
Ton
The requirements of a building
housing a recording studio are
diverse. The ideal should possess
good neighbours or better still,
none at all; large rooms, easy
access, solid construction, hot and
cold plumbing, high ceilings and
low rents. In addition, all the best
establishments have a certain aura
derived from a former use of the
building. Inevitably, the selection
process leads to the conversion of
some very unlikely sites such as

country houses. sawmills, churches,
castles and the like.
One of the strangest conversion
jobs in recent times must surely be
the installation of a recording
studio, Tal & Ton, in a fortress in
downtown Gothenburg, Sweden.
The fortress was built 300 years
ago as a defence against the Danes
who, at the time, had some fairly
heavy colonialist ideas. Successive
members of the Swedish nobility
commissioned, for reasons which
aren't entirely clear, self portraits on
the various ceilings throughout the
building and these have remained
intact to the present day. In keeping with military specifications of
the day, the walls measure some
130 cm in thickness-as studio
owner Jan Setterberg says: 'No
sound insulation problems here.'
Setterberg, who comes from a
university background, got into
the business by starting together
with a friend, a Swedish company
called EA Produktor dedicated to
the manufacture of pa and disco
gear. Naturally, the desk and
monitor hardware for Tal & Ton
was manufactured by this company
although he has since relinquished
his interests to concentrate on
studio matters full time. He has a
partner in the new venture in the
form of Bob Lander, an ex-guitarist
with the Swedish group 'Spot nicks'. Bob does most of the session balance work.
The hardware complement of
the 16 track facility includes most
of the items normally associated
with this level of recording. The
multi -track is a 3M 79 coupled
back to the desk through 16
separate remix channels. Twelve
mic channels handle mic and line
sources. For these, Setterberg
claims an equivalent noise voltage
of a mere 0.5 uV although he gives
no indication as to how this was
measured. There is the usual collection of compressor limiters together
with a high speed A77 and AKG
BX20 and Master -room spring
lines. He describes the latter as
being 'incredibly good'. The monitors are home brewed by EA Pro duktor and comprise a tri-amplified
system based on JBL drive units.
Total system power is 325W.
Like all new conversion jobs,
things are never totally smooth.
The last word rests with Jan: `Our
studio is still very new and we
have a lot of work and recording
to do. We still have a few minor
problems with electronics and
acoustics. However, we feel that
a good studio should never be
100% finished, so we are improving all the time. But this is what
recording is all about, isn't it ?'

Richard Schofield
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EVENTIDE
CLOCK WORKS

your next step
INSTANT FLANGER

Rycote
Have a New Address
and a new windscreen

-

grey plastic mesh and
screening material still as durable.
new smooth

a

new

Rycote windshields were selected for the recent
Everest expedition.

RYCOTE
Edgehill Farm, Edge, Stroud, Glos. GL6 6PA
Telephone: Painswick

813615

New Effects
Olc model phasing units used analog
circPitry to mocify the frequency spectrum The Instart flanger uses a true time
delEy circuit, producing many more nulls
and thus a much deeper effect than
prey ously available with an all electronic

uni.

The Eventiae Instant Flanger
ti-e successor to the famous instant
phaser, the first studio quality phasing
uni:. Our instant phasers have been sold
to studios anc professional musicians
whz require the ultimate in versatility
and quality. Like the phaser, the instant
is

flanger incorporates the fol lowing 'musts'
fo- professional use. / Internal Regulated
Power supply. ' Remote control capability. i Dual outputs for Pseudo - stereo. /
Internal envelope follower / Line in /Out
Indicator. / High level input and output. /
0_tional balanced line in /out. / Full
frecuency response to 15 KHZ. / Autoradio Operation with Oscillator. / mode
ind cator lamps.

New Features

SR6
AMPEG
rydRe¡nforcementSy
NEB
So
is

The console power
amplifier output is 120 watts
RMS minimum. Frequency
response is 20 Hz to 20,000 Hz +1 db at all
power levels, Features include a numerically graduated master
reverb level with one detented `set' position and lo and
hi band continuously variable anti -feedback notch filters.
Speakers are 8" special design with high power dome tweeters.

Write for leaflet to:
Boosey & Hawkes (Musical Instruments) Ltd., ,w;r«
Deansbrook Road, Edgware, Middlesex HA8 9BB

E=ect modifies Block allows 'Bounce'
circuit to simLlate true tape flanging by
ir-itating motor or servo hunting. Exclusiae "depth" contro, percentage of direct
versus delayec signal, and relative phase.
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/

OMTANT
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From the people
who bring you

the Omnipressor
& Digital Delay Line
Feldon Audio Ltd
126Tel ,Gí. Portlan580 d Street London W1
:
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-

N

5PH

431 4
43

Surrey
Electronics
Stereo disc

amplifier

Hugh Ford

MANUFACTURER'S SPECIFICATION
Inputs: Separate lockable DIN 3 pole -pins and 2 common.
Input impedance: 47k ohms.
Output: XLR 3 pole: pin common, pin 2 signal blue, pin 3 signal red.
Output impedance: 50 or 600 ohms balanced.
Sensitivity at 1 kHz: Internal presets, 2.8 -13 mV for 0 dB (V.7)
1

1

output when loaded with 600 ohms.
Frequency response accuracy and stability: Within 1.5 dB of
BS1928/1965: RIAA using 2% components.
Lf filter: 24 Hz, 18 dB /octave.
Hf filter: 10 kHz, 18 dB /octave front panel push switch.
Change in response below 9 kHz: Within 0.5 dB.
Distortion: 600 ohm output impedance feeding 600 ohm load.
Sensitivity set at maximum. 30 Hz at +10 dB(V.7) 0.3"x, 100 Hz at
+17 dB(V.7) 0.3 %, kHz at +17 dB(V.7) 0.3 %, 10 kHz at +17 dB(V.7)
0.3%. 20 kHz at +17 dB(V.7) 0.4 %. With 50 ohm output impedance
feeding 600 ohm load the above figures apply at levels 6 dB higher.
Noise: Sensitivity set for 6 mV input at kHz to give 0 dB(V.7) output.
1

1

reading meter -58 dB(V.7). 20 Hz to 20 kHz,
peak program meter -54 dB(V.7).
Crosstalk: kHz -65 dB; 40 Hz -20 kHz -58 dB; 30 Hz -53 dB.
Mains input: XM connector. 110 or 200 -250V 50 -60 Hz, 5VA.
Mains fuse: Rear panel mounted. 20 mm, 250 mA.
20 Hz to 20 kHz, mean
1

Dimensions: 190
Weight: 2.3 kg.
3

x 190 x 70

mm.

metres mains lead with XM connector and two lock DIN plugs

supplied.

Price: £85.
Manufacturers: Surrey Electronics, The Forge, Lucks Green,
Cranleigh, Surrey.

THE SURREY ELECTRONICS stereo disc preamplifier is
designed to accept signals directly from magnetic pickup
cartridges and to perform the functions of applying the RIAA
equalisation and of providing a line level output into the
conventional line impedances. For some reason which I have
never understood, there appears to be a lack of preamplifiers
designed to perform this function to professional standards,
and it is my belief that the Surrey Electronics preamplifier
fills this gap.
The complete preamplifier together with its power supplies
and output stages is mounted in an aluminium diecast box
which is finished in blue epoxy paint both inside and outside,
with all the external facilities being clearly identified in
white printing. One end of the box accommodates a mains
pilot light and the only external control, which takes the form
of a low pass scratch filter with a nominal turnover frequency
of 10 kHz and an attenuation of 18 dB per octave.
At the other end of the box there are the two input sockets
in the form of locking DIN connectors, the two floating
outputs in the form of three -pin XLR sockets, the XM type
mains connector and the metric mains fuseholder. All the
electronic components are mounted within the box on a single
printed board which is relatively easy to remove for servicing,
but is not identified with component references. However, the
instruction leaflet supplied with the unit provided a circuit
and also a component layout diagram.
The standard of construction and wiring was to good
professional standards, and clearly much thought has been
given to the provision of sensible interfacing with signal circuits.
In particular it is worthy of note that the internal power
supplies are fully stabilised by integrated circuit stabilisers
which provided full performance when the incoming mains
voltage was lowered as far as 180V from the minimal 240V
setting.
During the review measurements I found only one fault
with the unit, which may be attributed to too good a standard
of finish! This was quite simply that the paint on the main box
and its lid acted as an insulator, with the result that hum
pickup occurred via the lid unless it was screwed down on
the main box with considerable force. In other respects
the earthing was arranged for minimum hum problems;
the case of the unit was connected to the incoming mains earth,
and the internal zero volt line isolated from the incoming
mains earth but common to the input and output signal
connectors.

Frequency response

The overall response of the preamplifier when loaded into
a 600 ohm resistive load was found to be extremely close to
the RIAA curve. Fig. 1 shows the deviation of the
preamplifier's response from the ideal RIAA characteristic
with the scratch filter both in and out of circuit. In the
`flat' mode the response is within 0.1 dB of the ideal from
200 Hz to 20 kHz with a -1.0 dB dip in response at 50 Hz
and the specified 18 dB per octave roll -off below 24 Hz, which
is a very desirable characteristic to avoid rumble effects.
When the scratch filter is in circuit, the response falls at
18 dB per octave above 9 kHz with a -3 dB point around
12 kHz. The introduction of this filter into circuit has a minimal
effect below 9 kHz, the only effect being a +0.4 dB boost

around

7

kHz.
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dimensions in scünd
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At last

an echo unit with studio applications
The Multi Echo is compact, robust and
price that will catch the attention of most portable, but made to studio standards.
professional users.
Write for details now.
Probably the most versatile system ever
PROFESSIONAL
produced, the Multi Echo is capable of an
AUDIO
amazing 240 echo -repeated selections.
ELECTRONICS
INDUSTRIAL SITE
The unique tape carriage arrangement
ROAD
CAMBRIDGE
eliminates the problems of tape noise and wear.

at

a

HIIH
electronic

MILTON
CAMBRIDGE CB4 4AZ
TEL. CAMBRIDGE 65945/6/7

C

AIR
TECHNIQUE BROADCAST

Reinforcements
Have Arrived

PRODUCTIONS
A NEW PRODUCTION STUDIO

for many years been designing, building and installing
voice and music reinforcement systems for Theatres, Schools, Stadiums
and Conference Halls, intact where ever the audible level of the voice or
music needs a little help. Due to our extensive and varied experience in
public address systems, we know the quality and facilities you'll require
from a sound system. If your audio defences are a little weak call in
the reinforcements, TYAS ELECTRONIC SYSTEMS.
Below: Example of Standard P.A. Desk successfully in use in many
venues throughout the country.

SO WHAT!

We at Tyas have

-_-

Well, we feel that once you have contacted us, you'll be
interested. Our experience in all forms of creative sound
productions, is extensive. Our team and facilities can
undertake:

* Radio Commercials & Production Aids
*

Audition

& Programme Presentation

* Promotions & Special Campaigns
* Language Production

'.:v;

* Custom 'I D'S' for Entertainment
We have an excellent atmosphere ready for you -unrestricted parking -10 minutes from Ml, A508 turnoff for
Northampton. Oh! and lots of free coffee!!

.\****A-..

J

CALL US ON (0604) 38785
AIR TECHNIQUE BROADCAST
PRODUCTIONS
12

MILITARY RD., NORTHAMPTON

Tyas Electronic Systems, Oldham, England.
Telephone: 061 -620 7114/8444

J

NN1 3EU

(independent of previous occupier at address)
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SURREY AMPLIFIER
FIG.1

While this data was obtained with the internal preset gain controls set for maximum gain.
reduction of the overall gain did not upset the
overall response in any way.

SURREY PREAMPLIFIER

FREQUENCY RESPONSE

Distortion
2dB

Fig. 2 shows the relation between individual

harmonic distortion and frequency at an output
level of +10 dBm into a 600 ohm load. It is
to be seen that at all audio frequencies the
second harmonic content of the output is below
0.25 % and that at higher frequencies it is in
the order of 0.1%. The level of the more
subjectively objectionable third harmonic was
less than 0.03 % over the majority of the audio
frequency spectrum, but rising in the bass to
0.1 % at 50 Hz.
The measurement on intermodulation distortion to the SMPTE method with 50 Hz and
7 kHz tones in the amplitude ratio 4:1 before
passing through an inverse RIAA correction
curve showed that the intermodulation distortion at +17 dBm equivalent peak rms output
was 1.0 %, falling to 0.45% at +10 dBm and
0.15 % at 0 dBm -all respectable performances,
when compared with the common parameters
of tape and disc.

20

1

50

FIG.2

lox

SURREY
DISTORTION

:
::
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600 ohms and the other channel with its input
shorted and its output loaded into 600 ohms.
The resulting measured crosstalk is shown in
fig. 3, from which it is to be seen that while the
crosstalk is 3 dB better than specification at
30 Hz it is very much better than specification
at all other audio frequencies.

Summary
Other matters
Crosstalk between the channels was measured
with one channel delivering +10 dBm into

10K

5K

M.-MMMC
M.-.M.

C:I.:

FIG.3

The available gain as stated above is such
that 0 dBm output at 1 kHz into 600 ohms
requires an input of 1.1 mV at maximum gain,
the input clipping point being 28 mV. With
the internal sensitivity control set for minimum
gain, the sensitivity for 0 dBm output into 600
ohms became 14.5 mV with an associated input
clipping point at 180 mV. Provided that excessive gains are not required with high output
magnetic cartridges these clipping levels are
more than adequate.
The input impedance is controlled by series
resistors of nominal 47k ohms resistance
running into a virtual earth point, such that
the input impedance is controlled by the series
resistors and is independent of the gain setting.
This was confirmed by measurement, and the
input impedance was within the 5% tolerance
of the series resistors.
On the output end the signal circuits are
transformer coupled and floating, with an earth
connection available on the output sockets.
The measured output impedance was 625 ohms,
but when required this impedance may be
lowered by shorting out the 300 ohm series
resistors in each signal output connection.
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Noise and hum
As with the other parameters the noise in
the two channels was to all intents and purposes
identical, giving the following noise output
levels into a 600 ohm load with the input
shorted (see below).
The figures (below) were obtained with the
amplifiers set for maximum gain, where the
sensitivity is 1.1 mV for 0 dBm output at 1 kHz,
such that the overall gain is approximately

Inputs and outputs

1000

500

FREQUENCY IN Hz

Z..MM_

58 dB.

200

100

The Surrey Electronics stereo disc amplifier
offers good performance that is substantially
better than the manufacturer's specification;

-57

1000

2K

5K

10K

20K

H

dBm rms.

-60.8 dBm(A) rms.
-52.5 dBm with DIN quasi -peak meter.
less than

-70

dBm.

furthermore it is clear that considerable thought
has been given to the facilities offered.
While some people might prefer alternative
mechanical construction, I feel that the use of
a diecast box has much to be recommended in
the way of strength and screening-the latter
being shown by the extremely low hum levels
which were measured.
The only fault found was the poor earthing
of the box lid, but I am sure that Surrey
Electronics will take note of this in future
production.

NEW FROM BRENELL

4, 8, 16, 24

or 32 track professional studio recorders

Equalisation, N.A.B. & D.I.N. one or two speeds all adjustable
from front panel, signal to noise 60 Db overall, crosstalk 60 Db
at 1kHz, VU meters, all functions Remotable.

TAPE TRANSPORTS
We manufacture machines handling from e" to 2" tape width.
Speeds from 3mm to 120 ips with heavy duty solenoid operation
with remote control facilities. Cassette and slot stereo
duplicating equipment available.

BRENELL ENGINEERING CO. LTD.
231/5 LIVERPOOL ROAD, LONDON N1 1LY

The

TELEPHONE 01- 6078271 (all lines)

International Microphone

For over 40 years Beyer Dynamic
headphones
microphones and
have served the needs of professional 'Sound Men' throughout
the world.
The M500 (Illustrated) is only
one of a range of microphones
now serving thousands of users
who still demand high quality
performance and reliability.
Brochure showing the full range
of microphones, headphones and
accessories available on request.

BEYEH DYNAMIC (GB) LTD
Clair Road, Haywards Heath, Sussex. Tel:
1

51003
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Sound at the Royal Opera House
r::
NEh
C VI,Va

PHILIP LEAVER*
The requirements of sound engineering for
live, traditional opera dictate subtlety
of deployment rather than quantity of
output. The design and use of the Royal
Opera House sound system
gives a good example of the interface
between performers and audience

rû
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*THE ROYAL OPERA HOUSE, COVENT GARDEN. LONDON
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FORTUNATELY for us, builders of the present opera house
designed an auditorium with fair acoustics, which have been
acceptable for well over 100 years; not only for listening but (so I'm
told) good for singing. The situation then is such that with artists
on stage and musicians in the pit needing no amplification, it
leaves the way clear for attention to the special effects side of pa.
These effects normally fall into categories as follows: relay to
stage of remote stage bands, chorus etc and percussion and tape
effects. Although there is no general artist pa, there is however a
system in use for every opera and ballet, this being the orchestra
relay to stage from the orchestra pit. This is necessary mainly due to
the orchestra being 2m or so lower than the stage; also the
stage itself overhangs the orchestra pit by approximately 1.5m
masking many instruments. There are also many people off-stage who
have to hear the orchestra, including the stage manager, repetiteurs,
prompter etc. Amplification of soloists is rare, normally only when
they are off-stage or maybe when echo has to be added. In this
case, a radio mic is normally worn.
Radio mies are occasionally used when a singer's voice needs
to be lifted slightly. A singer may walk on stage from the back, singing
as he walks down to the middle, or front of the stage, and owing
to possible masking effects of scenery, he may not initially be
quite audible. In a case like this, the artist would wear a radio mic,
which would be grouped and fed to a loudspeaker concealed in
the scenery. In spite of the loudspeaker being in close proximity to
the radio mic, feedback is not, in this case, a problem due to
the very low level of amplification required.
Going to the other extreme we do bave a call now and again
for really massive amplification, like the dragon's voice in
Siegfried, where it thunders from the stage and also from under the
stalls. The dragon himself wears not one but two radio mics -the
reason being that two is better than one when it comes to possible
trouble. We use one purely as a standby and the other as the
main channel. If you do experience trouble halfway through a cue,
pushing up the spare fader may get you out of it, depending on
what the trouble is. If you have a bad interference problem caused
by outside sources, then there's a good chance that you've lost
that as well, but it's another small safeguard.
While on the subject of reliability, it is sad to relate a tale
underlining this. During the first night of Das Rheingold, the
worst occurred when the singer's fear of technology proved him
correct. At the best he had a suspicion of such things as radio

.;.

/N SLJRE

microphones and the thought of strapping one let alone two
microphones to him seemed an insurmountable task indeed. In the
event, he only wore one. He was inside a glass tower, and when the
appropriate cue arrived, up went the fader and, apart from a burst
of interference, absolutely nothing. We spent the next 20 minutes
cringing in the control room box at the side of the auditorium,
while the singer did his very best to sing through very thick panes of
glass. Part of the scenario involved raising and lowering the
singer by a manual jack, operated by two stage hands below the
stage. When in the raised position the singer's head appeared above
the top of the tower, at which point, the majority of the audience
got the full benefit of his performance.
While we're on the subject of belt and braces, there's another
little story I could relate regarding a remote stage band. This was in
the studio in the office block across from the opera house where
we were relaying the band, live, to the stage. Unfortunately halfway
through the show, a condenser mic power supply happened to
fail, which left us in a very embarrassing situation-namely 12
musicians blowing their lungs out in the office block across the road
and not a peep on stage. From then on we did specify dynamics
as well as condenser mikes but unfortunately mishaps like that
do a lot of damage and people, including us, just don't forget.
However, accidents can't always be legislated against.
There are schools of thought who would suggest that electronics
and modern technology have no place in a traditional art form such as
the opera. However, the advantages of modern sound technology
as such, easily outweigh any disadvantages resulting from their use.
At times we have occasion to crossfade tape recorded cues
involving soloists and choruses with the live orchestra. In this
case, the conductor takes his cue from the sound amplified
through the sound system. We take most cues ourselves from a
suitably marked -up score as opposed to verbal or cue lights from
the stage manager. This is mainly because cues may be only one or
two bars long, spread over two or three pages. Fader settings
may be altered many times during one page of music, and to have a
whole string of cue numbers given one after the other would not
only take up too much of the stage manager's time but also be
rather confusing to us. Even more so since we will be trying to
listen to the cues with one ear, and listening to the effect we are
creating with the other. Thus a system relying on cue lights would be
totally confusing to everybody. More often than pre- recorded
tapes, we use musicians, live, in a remote studio (in actual fact it's

in an office block across the road from the opera house). They
have a television link, also a sound link comprising foldback from the
orchestra pit to the studio. Naturally the music from the remote
studio has to be blended in with the music from the main orchestra.
To do this, the sound engineer normally has to bring up his
faders one bar in advance of the musicians playing in the remote
studio. To do this he has to fade according to instructions written
in a musical score which include level changes, reverb and eq. A
good example of this comes from the score of Das Rheingold, Scene 3,
where the engineer has to fade up a chorus of anvils playing in
the remote studio. We build up to a crashing climax over the next
16 bars progressively increasing both the volume and the number of
sources around the auditorium. We then fade back down over
the next 12 bars to nothing. After this sequence, we regroup and
prepare to turn on the soloist's radio mic nine bars later. The
following cues include a few simple level and eq changes followed by
a startling application of echo to sources spread around the
auditorium. Perhaps it doesn't sound much to read about, but
I can tell you it's really hair- raising stuff to do.
As an attempt at consistent levels for these productions, we
use as a setting plot comprising a xerox copy of a photograph of the
Neve desk. This is used initially as a check that we have all
the settings as they should be. Any further information on changes
we always include in the score. On the same xerox sheet, we
include details of microphone placing and arrangements, and the
group outputs and loudspeaker positions. In these days of
complicated productions, the Neve desk has shown to be a little
lacking in groups, being only 16/4. To make up for this there is a
lot of doubling up and use of auxiliaries such as foldback as
extra groups. To give a rough idea, the grouping arrangement is as
follows: Group One feeds the Bose 1801 power amplifier, which,
in turn, drives the Bose 901 loudspeakers on the prompt and op
(opposite prompt) sides of the stage (left and right). Group Two
feeds one H/H 100D power amplifier, which then very gently
powers a single AR7 in the centre footlights. This has the very
simple task of enhancing the centre image, on some vocal cues.
Group Three feeds six H/H 100D power amplifiers which drive an
assortment of Altec loudspeakers, actually beneath the stalls.
Group Four drives two H/H power amplifiers, powering AR LSTs
on the prompt and op mid -perches (that's a position halfway
between the stage and the flys). Here, of course, we run out of
groups so we go on to a foldback channel that we're not using
for any other purpose. It feeds another H/H 100D driving an Altec
1208 on the op mezzanine level. Foldback Two is also used for
another group output and that feeds H /Hs driving JBL Studio
Monitors in the prompt and op amphi- theatre high up above the
proscenium arch, and also feeds one Crown D60 that drives an
Altec 1208 in the centre of the dome above the auditorium.
Tape delay might be old hat to people in the studios but it
really came into its own at the beginning of the season with Siegfried
in which there was an off-stage (audible, not visible) horn player
who played his piece and we had something like a four- second delay
using the reverb with no cleanfeed.
We have a small pipe organ in a gallery on the prompt side of
the stage; it's a single manual and pedal job and not normally loud
enough to reach the audience. So usually, unless they want it
very quiet, we do amplify this and add reverberation.
This is about the limit of the special effects employed by the
Royal Opera. Their use is very guarded and restrained because they
were, of course, never envisaged by the original composers. It
all comes down to the fact that their use is to create
atmosphere rather than effect.
The more mundane aspects of the job consist of maintenance
of equipment, some aged and due for replacement and other equipment
such as television, which is not quite so aged and not quite so
troublesome. We also operate the video recording equipment for
the Ballet Company, which can be very time -consuming. This
is done mainly at rehearsals and purely for the ballet archives.
There is one rather amusing setup that we've done, where it isn't
possible to record piano sound on video at a rehearsal, thus
avoiding scrapes with the musicians union. As we can't do a direct
recording, we record the picture direct from the camera, of
course, but we feed the picture of the conductor across to the
remote studio where a pianist is waiting with headphones where he
dubs the piano track back on to the video tape. So we end up

Box showing the Neve 1614 desk. The stage set can be seen
to the upper right of the picture.

Above: Sound

Xerox copy of sound desk control layout with basic control levels
marked on for rapid setting up.

Left:

Below: An example of a specific routing arrangement.

with a performance of the ballet but with a piano sound track only.
Cctv plays a very important role in the synchronisation between
conductor and stage movements and associated singers. There
are two basic systems; the most important is a camera trained on the
conductor. From there, it is piped to sockets round the stage
and to various other parts of the building as well. There is also a
sound point adjacent to the video sockets, so that you can plug
in a television monitor anywhere in the building and get picture and
sound. The second system isn't quite so important. Basically
it's used for the latecomers. As you probably know, we don't
allow them in once the show has actually started. They have to wail
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Speaker technology for sound
reinforcement
DAVE MARTIN *
Many gigs and festivals are
characterised by the indifferent
performance of the pa system; the
sound quality of most would
not be tolerated in the domestic
environment. Most causes and
remedies involve design and

placement of the stacks.
* MARTIN AUDIO LTD

SHORTLY after I arrived in London from Australia, I went
to a free outdoor concert hoping to see and hear a good sound
system. What a disappointment, for the quality was terrible and
the coverage poor. The system consisted of a large number of
columns, stacked so as to form two walls on either side of the stage.
This, it appeared, was a standard type of pa system. Small bands
would have three or four 100W slave amplifiers driving perhaps 10
columns, larger bands several times this quantity, building up in size
to the vast mountains of equipment used at that time by such
as Pink Floyd. All in mono of course, with the mixing desk either
at the side of the stage or right in front of the column stacks.
It was not uncommon for larger systems to grow to a height of
3m and attain a width of 6m. Unfortunately, while one column
would stand on its 40 cm wide by 25 cm deep base it would not
always do so with another one standing on top of it, and many
precarious situations developed. It has been known for the roadie
to leap for his life as part of, or all of, the pa came crashing down.
This was in 1969 and very few people in the music business had
heard of horn loaded sound systems although these had been
standard fitment in cinemas since the early 1930s. This was soon
to change.
In 1970 the American band Iron Butterfly played the Albert
Hall, using fully horn loaded system. This employed two folded
horn cabinets for the bass designed by RCA and known as
Cinema W cabinets or W bins, with two 38 cm loudspeakers driving
them. Augmenting these were compression drivers coupled to radial
exponential horns for the high frequency end. The system created
a minor sensation and was eventually purchased by Yes
using Altec mixers and Crown DC300 power amplifiers. This
system set a new standard and within the next two years many
major bands were converted to the bin and horn philosophy.
Stereo mixers were introduced, mixing desks were relocated in the
audience and bands began to use stage monitor loudspeakers,
and many more microphones than they had in the past. These new
systems were very much superior to the column systems
contributing greatly increased efficiency, witn a more extended
frequency range. The older column systems were lucky to have a
usable range of from 100 Hz to 5 kHz, while the best of the new
systems would cover 40 Hz to 15 kHz. This new technology ousted
the old, columns and mono mixers began to disappear from the
scene. The race for more power was on, helped by the new
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generation of 600W power amplifiers arriving from the USA. No
longer was it necessary to use 24 100W slave amplifiers to build a
2400W system, when the same job could be done with only four
larger amplifiers. Heavy bands began to use more power than they
had in the days of the column systems, this being fed into horn
loaded systems with an efficiency many times greater than that of
the older systems. Today it is not uncommon for systems having
an rms input power to the loudspeakers of up to 5000W to be used
in concert halls seating around 2000 people.
During the development of the horn loaded sound system, many
different ideas were tried. Passive crossovers were used to separate
the bass from treble, cruder systems using no real crossover at all,
just a capacitor to block the bass from getting into the treble horns.
It was gradually appreciated that electronic crossovers offered the
best results and most systems were to be found using either a
two -way electronic crossover at about 800 Hz or a three-way
crossover, with crossover frequencies usually 800 Hz and 5 kHz.
Many systems, in current use, use these crossover frequencies. In
an attempt to improve the mid range performance, especially on
vocals, there has been a recent trend towards the four-way electronic
crossed over systems. Typically, using crossover frequencies of about
250 Hz, 1.3 kHz and 5 kHz, the majority of these systems use
short straight axis horns, driven by 30 cm loudspeakers for the band
250 Hz to 1.3 kHz, although it has been known for 38 cm speakers
to be used with less satisfactory results.
A typical three -way pa system using crossover frequencies of
800 Hz and 5 kHz is illustrated in fig. 1. Reference to measurements
indicates that the total input power at the amplifier's clip point
is 770W rms giving a power rating for the system used in the
stereo mode of 1540W. However, many bands find that this amount
of power is inadequate and it is common practice to double up the
pa system thus increasing the drive power to 3080W. Some rock
bands use these systems at or near their full power capability,
and this has often led to situations where the audience is subjected
to an spl in excess of 115 dBA. Listening to continuous levels of
this order does nobody any good, and this practice tends to bring
discredit on the industry. It has been instrumental in attracting the
legislative attention of Leeds Council and the GLC. High sound
pressure levels cause distress to some of the audience and can indeed
alienate them, particularly those in the first 12 rows. The fact
that people don't complain about Robin Trower suggests that they
are either deaf or masochistic.
Many systems leave much to be desired in terms of quality. It
is very enlightening to listen to a disc or a master tape of a band
on good control room monitors and then go to a concert given
by the same band. If one then judges the sound of the concert
by the standard set at the studio, the results are usually
disappointing in the extreme. Although hall acoustics act very often
to the detriment of the sound system, not all of the blame lies
with the acoustics but must be shared between the sound system
and its operators. Audiences tend to be less critical of sound in a
live environment than they would at home, and tend to be tolerant
of poor sound quality.
Requirements for a better sound system include a reasonably
uniform frequency response over the range 30 Hz to 16 kHz. A
uniform spectral energy output over the desired operating range.
Good polar response over as wide a band width as possible,
consistent with achieving the desired angle of coverage in both the
horizontal and vertical planes. Low harmonic and intermodulation
distortion remaining low up to the maximum acoustic output.
Good transient response with minimal resonance and stored energy
effects. Adequate acoustic power output with which to establish
the desired maximum sound pressure levels in the chosen
environment. In the case of electronically crossed over systems,
adequate power output in each frequency band in order to be able

to cope with the energy spectrum of the music to be reproduced
while maintaining uniform headroom over the audio band. This is
also necessary in order to avoid dynamic frequency response shift
due to any one section running out of headroom. A further
requirement for a transportable system is that it should be as
compact as possible to minimise handling and transportation
difficulties. It also follows that the system should be modular
in order that the weight of any one particular item should be low
enough to be easily handled.
We will now analyse a typical sound system in widespread use.
For convenience I have chosen a JBL based system shown in fig. 1
but the following analysis could equally apply to sound systems
using any other manufacturers' components. It is
to be noted that the nominal impedance of the bass drivers is
16 ohms, measured at the lowest point on the impedance curve.
The average impedance is considerably higher than this over
the operating band 40 Hz to 800 Hz. The impedance of the
mid -range compression drivers is more uniform over the operating
range, such that the actual music input power at the amplifier
clip points can be considered to be nearly equal for both bass
and treble. Our first observation is that incautious use of the
treble controls may result in the treble drivers disintegrating in a
cloud of expensive smoke. This does happen, but infrequently,
since there is very little actual power in this part of the music power
spectrum. A typical average pressure spectrum of a rock band
indicates perhaps 20 dB down at 5 kHz compared with mid band
levels, although peaks run considerably higher than this, especially
during a drum solo. In order to appreciate fully the distribution of
the available drive power to the horns, it is necessary to establish
the relative efficiency of the bass bins and horns.
A method of doing this is to use a passive crossover at 800 Hz
with a step attenuator, calibrated in dBs controlling treble level.
The system is adjusted such that the nominal impedance of both
bass bin and horn are equal. A balance is generally established
at an attenuator setting of around 6 to 8 dB. Therefore, it follows
that the effective on -axis output of the pa system at full drive
power is some 6 to 8 dB greater in the mid band. However, the
bass end covers about four and a half octaves while the mid covers
only two and a half. Probably two thirds of the total acoustic
output of a rock band lies below the crossover frequency of 800 Hz
and perhaps more than three quarters. Under conditions where
the system is used at maximum level, it follows that there may be
a dynamic frequency response shift of as much as 10 dB, in favour
of the mid band. It is commonplace for systems to be used in
this manner and as each of the large radial horns in this system
can produce in excess of 130 dB at a distance of lm, audiences are
often subjected to intolerably high sound pressure levels, especially
in the smaller venues.
It is important to consider possible out -of-phase effects in the
sound system, between the various drivers, as these will make the

axial frequency response more non-linear and act to the detriment
of the end result. It will be noted that there are two different types
of bass cabinet used in the system (fig. 1) with equal powers being
fed into the bottom bin and the two smaller top bins. As this system
is set up such that the front of the cabinets are lined up, the path
length difference between the upper drivers and the lower drivers is
about 20 cm, fig. 2. Cancellation between two sound sources radiating
in the same plane will occur when the path length difference is
equal to a halfwave length. As 20 cm corresponds to a half
wavelength at about 800 Hz, the result is a tendency to create a
hole in the axial frequency response maximising at 800 Hz.
Angular displacement away from the axis in a vertical direction will
worsen the situation as the effective path length distance between
the upper and lower drivers will increase. In an optimally designed
system, it is important to phase the drivers in the overlap region
at the crossover point. However, because of the physical separation
of the two sets of drivers, phasing only holds good for one
horizontal plane. A better solution is to use an electronic crossover
having a high rate of attenuation outside the operating bands, thus
minimising the width of any resultant interference areas in the
response curve.
With mid frequency horns, it should be noted that a combination
of acoustic lens and radial horns are employed. If a mixture of
different horns is used it is important to place all drivers in the
same vertical plane. For instance, a displacement of 4.2 cm,
representing a half wavelength at 4 kHz, will cause maximum
interference effects at this frequency. Very often insufficient
attention is paid to this aspect of horn use: it is not unusual for as
many as three different types of horns to be used in the frequency
band 800 to 5k Hz with scant attention being paid to the relative
displacement of the drivers from the ideal phasing plane. It will
be observed that the two radial horns are placed side by side,
this effectively destroys the smoothness of the designed radiation
pattern. At any point horizontally displaced from the central axis,
cancellation will result because of the half length difference from
the two horns to that point (see fig. 3). Similarly, the treble horns
will suffer cancellation effects at any point other than on the central
axis. The correct way to use radial horns is to stack them one on
top of another. However, if an excessive number are stacked
they will become very directional in the vertical plane.
It is interesting to examine the reasons as to why there is
widespread use of mixed horn arrays in pa systems. An examination
of the reasons given by people for using the large slant plate
acoustic lens horn, used in this pa system include: a) it is a short
throw device and will therefore cover the front rows in an
auditorium; b) the lens directs the sound downwards, therefore
will assist coverage of the front rows not reached by the radial
horns above; c) the lens covers a very wide angle and therefore will
further assist in covering the area at the front of the stage. A short
52
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FIG 3

angle on its horizontal axis, and additionally a horn which by virtue
of the wide angle of coverage has a lower sensitivity on axis. A
long throw horn is one where the angle of coverage is restricted
and in addition the vertical angle of coverage may be restricted
resulting in very high sound pressure levels on axis. Such a horn
may be expected to penetrate further towards the back of a hall
than a short throw device. But is it necessary to use long throw
horns in a pa system? Examinations of the polar response curves
of the acoustic lens horn used in this pa system indicates a
horizontal coverage of 140 °, which compares to the 90° coverage
of the radial horns above. Close investigation of vertical dispersion
data, published by the manufacturer, indicates that the radial is
considerably better than the lens. In no way does the sound from
the lens get directed downwards by the slant plates, although it
will undergo a slight displacement from the horizontal axis as it
passes through them. It is doubtful if coverage of the first few
rows can be obtained in this system by means other than relocating
the mid and treble horns, or by tilting one mid and one treble
horn downwards, as the horns are placed considerably above the
heads of the audience.
Acoustic lenses have a certain air of mystique about them for
their operation defies visual analysis. They appear as if they would
direct sound downwards. It has been known for these big lens
horns to be used upside down in order that they may cover the
balcony. In one instance, the system builder, not wanting too much
sound in the first few rows of the audience to the exclusion of those
at the back but being unsure of how exactly the device worked,
decided to compromise by angling the horn upwards at about 20°
from the horizontal.
Misunderstandings of operation lead to such misuse all too
frequently.
Returning to the short throw versus long throw argument, it is
interesting to note that the JBL 2356 radial horn designated as a
long throw with a rated distribution pattern of 40° horizontal
by 20° vertical has an EIA sensitivity some 6.5 dB greater than the
2350 radial. However, we can achieve the same or greater
sensitivity with wide horizontal coverage by stacking several of
the radial horns. It should be noted that this will also reduce the
vertical coverage so this technique should be used when a narrow
vertical coverage is acceptable. Many people mistakenly use a
mixture of acoustic lens horns, radial horns and long throw horns
believing that the lens will cover the front rows, the radials will
cover the middle rows and the long throws will cover the rear of
the auditorium-while paying scant attention to the correct
phasing of the array they have created. This results in severe
frequency response irregularities.
An examination of the harmonic distortion characteristics of
compression driver /horn combinations is interesting, for it helps
to explain the high levels of distortion produced by many sound
systems when operated at high input power levels. The dominant
distortion is second harmonic, and its principal cause is the
non linearity of the air in the throat region, where the spi is
many times greater than at the horn mouth.
Distortion produced depends on the acoustic level per square
measured frequency.
The horn cut off
cm of throat area x
horn cut off frequency
frequency is the theoretical cut off frequency due to the rate of
taper, and is about 220 Hz for a typical radial horn. A long throw
radial horn has a cut off frequency of about 120 Hz. Typical
second harmonic distortion curves for a radial horn with a cut off
frequency of 220 Hz are shown in figs. 7 and 8. For an input
level of 60W rms the distortion at 1 kHz is about 12 % while at
4 kHz it is about 20 %. Third harmonic distortion is approximately
25% of these values. It can be expected that intermodulation
distortion will also be considerable.
Spectral analysis of a typical rock band indicates a considerable
drop in average power output above 1.5 kHz. Distortion in
frequency bands below this may form a considerable part of the
total acoustic output at higher frequencies, making it more
noticeable. From an examination of equal loudness curves
(Fletcher Munson curves) it will be seen that the ear attains maximum
54
52

STUDIO SOUND, MARCH

1976

]

Two

90' radial horns side

by

side

as shown in fig.1

Path length difference caused by Incorrect placement of radial horns

FIG 4

50

WOE

POTEN110METER
SPEED 50

50dB

dB

/125 mm /sec

PAPER SPEED

40

10mm /sec

IWO RADIAL HORNS PLACEO
SIDE BV SIDE

30

MICROPHONE

1

AXIS AS

ON

CENTRAL

IN FIG 3

Z MICROPHONE DISPLACED

30

20

FROM CENTRAL ANIS IN
HORIZONTAL PLANE

MICROPHONE DISTANCE
METER

1

SINE WAVE

10

20

z

50

100

230

500

1000

2000

5000

20N

10N

AO

Illustration of frequency response variations when two radial horns are placed side by side

Polar diagram of disk radiator having diameter equal to lx,5X,X,
and 2X where X= wavelength

FIG 6
86crosq

4 Hz

D

C

TWO SMALL RADIAL HORNS

1

COMBINED

DD

::°:

335msq

H:

ANGLE

0

483crosq

'ODHZ

o

HORIZONTAL AND VERTICAL
COVERAGE AS

-5d5

POINT

km

s 33cm

AB

3cm

s

O35msq

AREA FOR BO' INCLUDED

AS FOR a ENCEPI VERTICAL
COVERAGE AND 4KHz REDUCED
10

20'A1-6dB

POINT

MOON AREA

55

3

COVERAGE AS

205an

350

METHOD FOR PROVIDING

SUITABLE

COVERAGE AT HIGH FREQUENCIES

Size of sound radiators for specified coverage at different frequencies

sq

FOR h

RADIAL HORNS ARE ONE

Chappell
Precision Tapes

BROADCAST
B.B.C.

London Weekend
London Broadcasting
Piccadilly Radio
Guyana Broadcasting
Radio Orwell
Government Communications
Radio Edinburgh
Swansea Sound
Rediffusion
Radio Luxemburg
Radio Fleet
Seychelles Broadcast
Thames T.V.
State of Bahrain

R.C.A.

INDUSTRIAL
Hawker Sidley
Metropolitan Police
Rank Xerox
Birds Eye
Ministry of Defence
Lloyds Bank
Catholic Trust
Wiggins Teape
National City Trust
State of Israel
British Rail
Pye T.V.T.

ENTERTAINMENT
Decca (France)

S.T.C.

Alice

EMI

Queen
Kinks
The Who
David Essex
London Palladium
Sarm
Ipdigo
C.B.S.

Virgin Records
YES music
Olympic
AIR
United Artists
De Lane Lea
Screen Gems Columbia

Orange
Trident
Rolling Stones
Tin Pan Alley
Alvin Stardust
Island
Morgan
Eamon Andrews
Gooseberry
Molenaire
Warner

UNIVERSITIES
London
Wales
Nottingham
Cardiff
Kent
Southampton
Glasgow
Bath
Edinburgh
Durham
Lancaster
Leeds
Bristol
Swansea
Exeter
Birmingham
York
Reading
East Anglia

We satisfied their
Revox requirements.
We can satisfy yours!

À EVox

LONDON'S MAIN
REVOX DISTRIBUTOR.
5 Pratt Street,
London NW1 OAE

Tel: 01 -485 6162
Telex: 21879

SPEAKER TECHNOLOGY
SOUND REINFORCEMENT

FIFIG 7

POTENTIOMEDER

sensitivity in the band 2 -6 kHz; therefore distortion products falling
within this band will be particularly audible.
Horns driven to full power produce a very objectionable type
of distortion, imparting a hard brittle character to the music,
especially evident on vocals. For low distortion, the power input
to the horns must be kept low, or the horns operated at higher
frequencies, outside the maximum power band. Current practice
for both studio monitor and pa loudspeakers is to avoid using horns
below about 1.3 kHz.
Fig. 5 provides data on the allowable size of plane radiators for
various angles of polar coverage. Fig. 6 uses this data to illustrate
the size of plane radiators at three frequencies for specified
horizontal and vertical coverage angles (although a typical pa
system is not a plane radiator, it does approximate to one,
especially a large system stacked such that the individual units
form a flat wall). In order to achieve a uniform horizontal and
vertical angle of coverage throughout the audio band, a sound
system would need to alter its size inversely with frequency. If it
could do so, and possessed a flat axial frequency response curve,
the total acoustic output would also be flat. In practice these
conditions are not met.
A typical four way pa system using horn loaded 38 cm
loudspeakers for bass up to 250 Hz and horn loaded 25 cm
loudspeakers for the band 250 Hz to 1.3 kHz may have a mid range
section equal in size to the bass section. If adjusted for a flat axial
frequency response it will suffer a dramatic variation of total
acoustic output between 40 Hz to 1.3 kHz. Far more power will be
generated in the bass region than in the mid band region.
If this system is used in an auditorium having a long
reverberation time, bass frequencies will excite the resonant modes
of the auditorium to a much greater extent than middle frequencies,
and may lead to boomy, ill- defined bass. No amount of system
equalisation can cure this condition.
Such a system will suffer from poor polar response at middle
frequencies tending towards a narrow beam which becomes
narrower as the frequency rises. Cancellation effects off axis,
similar to those experienced with incorrectly positioned radial
horns, may also result. The larger the system, the worse will be the
results, and unfavourable auditorium acoustics will make matters
worse still, leading to this kind of review in the musical press:

But the emptiness of the hall merely accentuated some of the
things that were wrong with the arrangements. The sound must go
down in British rock history as one of the worst to have graced a
festival. Faced with disastrous room acoustics in the first place, the
sound men apparently worked on the principle of when in doubt,
add another megawatt
So the boomy and squelchy sound of the
hall was emphasised with the result that vocals and announcements
were virtually inaudible, guitar solos reduced to faint tinklings at the

...

NEWS

tably, the BBC is leaning more
towards a compromise that favours
recording and transmission are good compatibility than one which
long since fixed and thus now with favours good surround sound
us for many years to come, any capability.
surround sound system must comThere are now signs that the
promise between mono and stereo BBC may eventually not clearly
compatibility on the one hand and baptise any one surround sound
surround sound capability on the system. Instead, the Corporation
other. Were it possible to redesign may issue a `white book', similar
our mono and stereo parameters to that issued on PAL colour and
from scratch, it would doubtless Ceefax data transmission. This
also be possible to produce a sur- will define, not the manner in
round sound system that offered which the signal is to be received,
excellent compatibility and capa- but the parameters which govern
bility. But this is a pipe dream, its transmission. In this way, the
and the BBC, very reasonably, BBC will effectively be saying,
sees its responsibility as more `This is what we are transmitting;
towards existing owners of mono what you do with it is your busiand stereo equipment than towards ness'. After that, natural selection
those prepared to equip themselves will take over, and only the manufor surround sound. Thus, inevi- facturer with the best approach to
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edge of perception, and drums roared through the air like a herd of
stampeding buffalo.' (An excerpt from a review in Melody Maker,
January 10, 1976.)
A common myth amongst people in the music industry is that a

high efficiency loudspeaker produces more output at low
frequencies than a lower efficiency one (of the same size). Nothing
could be further from the truth, for a high efficiency bass driver
exhibits a rising response above about 150 Hz and a falling response
below this point, when compared to a similar driver designated as
a lower efficiency unit. A typical method of measurement is to
use a warble tone in the band 100 -500 Hz, a loudspeaker with a
light cone and voice coil giving a higher sensitivity than one using
the same magnet but with a heavier cone and voice coil. Use of a
high efficiency light cone driver in a horn gives a unit strong in
middle bass output but lacking in output in the low bass region.
At high drive levels, heavy coned bass drivers tend to sound better
than light coned drivers because cone breakup is reduced.
It has been shown that the design and operation of sound
amplification systems requires great care if high quality sound is
to be ensured. Large systems pose more problems than smaller
ones, because of the multiplicity of drive units used in their
construction and because their physical size is often incompatable
with basic acoustic requirements. The author hopes that a better
understanding of sound systems and their operation will lead to an
improvement in live sound quality, while an awareness of the
possible damaging effects of high sound pressure levels will lead
users to operate at realistic levels.

reproduction will stay in business.
After all, there is nothing to prevent anyone from marketing a tv
receiver which translates the PAL
signals currently being transmitted into luminous pastel shades.
Likewise, if the BBC ever start to
transmit signals capable of surround sound reproduction, there
will be nothing to prevent a manufacturer from offering hardware to
produce all -round mono. But
neither would sell too well.
At the time of writing, however,
it is clear that the BBC has not yet
decided on what set of parameters
can reasonably be adopted. Equally clearly, therefore, further tests
will have to be carried out. Is it too
much to ask that the interested
sectors of the British public, who

after all support the BBC's very
existence with their licence fees,
might be let into the secret next
time there is a series of encoded
test transmissions?
Currently the American FCC is
considering, albeit very slowly,
which of the proposed transmission
systems vetted by the NQRC it
intends eventually to adopt as a
standard. As it is inconceivable
that the BBC can go it alone in
defiance of such a standard, it might
be said that whatever the BBC
decides is not unduly relevant. It
is, for instance, inconceivable that,
if the BBC were to choose QS, the
rest of the world's broadcaster and
record manufacturers would feel
obliged to follow suit.

Adrian Hope
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TEAC A2340S
The only budget recorder under £400 with 15 ips!
Same spec. as ubiquitous 3340 but 7 inch spools. Don't
accept less!
£384 + VAT

ITAM 805
Fully modular electronics using plug -in PCBs
throughout. Separate sync and replay amps give identical
levels and frequency response. Switchable VUs with slow
decay. Individual oscillator for each channel. Dolby A
switching facility. Comprehensive facilities include sync on
all channels, servo controlled capstan providing var able
speed from 7'/2 to 20 ips, modular electronics, relay - solenoid
operation. Compact console presentation for easy
portability.
£1790 + VAT
Full console optional extra

ITAMI10 -4
Ten balanced inputs, four output groups, 4 limiters,
bass mid and treble EQ, modular construction, headphone
monitoring. Extremely high quality construction only
matcned by mixers costing around £1000. £647 + VAT
Twenty Input version £990 + VAT
Eight output version £1260 + VAT
Immediate delivery
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(onvention,o preview

The 53rd AES Convention will be
held from March 2 to 5 at
the Hotel International am

Marktplatz, Zurich, Switzerland.
The Convention follows the usual
format of a lecture programme
with accompanying exhibition. In
addition to the regular
Convention activities, various
excursions to technicallrecreational
places of interest at a nominal extra
fee. The Awards Banquet, a usual
AES feature, will be held on the
evening of March 4 at the Kursaal/
Casino in the nearby town of Baden.
For further information contact: AES
Headquarters Office, 60 East 42nd
Street, New York, NY 10017, USA.
Phone: (212) 661 2355.
UK: Carol Atkinson.
Phone: Orpington 25423.
Europe: Miss T. K. Bakker, c/o
Polygram BV, PO Box 23, NL 2670
Baarn, Holland. Phone: 2154 9911.

Tuesday, March 2 14.00 and 19.00h
PSYCHOACOUSTICS -I & II
Chairman: Dr R. Kurer, Techn University,
Berlin, W- Germany.

The recognition of wind instrument
sounds tested by high -pass /low -pass

filtering -Dr Udo Sirker, Musikwissen-

schaftl Institut, Cologne, W- Germany.
Psychoacoustical research of the vibration structure of superpositions of

complex musical instrument tones

-

Rolf Dieter Weyer, Musikwissenschaft
Institut, Cologne, W- Germany.

Evaluation of noise suppression systems in listening tests -Dr M. Krause,

Budapest, Hungary.

Vibration measurements in acoustics

-

Sound insulating constructions for
speech recording studios -Dr Dipl Ing
B. Bernfeld, Elektrotechnik und Akustik,
Oberursel, W- Germany.

Techn University, Berlin, W- Germany.

Calculation of the stereophonic localisation area -Derso Gaal, Kozepulettervezo Vallalat, Budapest, Hungary.

Automatic speech recognition with
logical sequences -Denis Mellet, EPF -L
Lausanne, Switzerland.

-

Transmission of natural sound transient
Afred

Schaumberger,

Olching,

W-

Germany.

Ambience related transmission system

-H.

Lauterslager and P. H. C. Nuyten,
Phonogram International, Baarn, Holland.
NOTE: 'Late arrival' papers will be scheduled in the evening session.

Thursday, March 4 14.00h
SIGNAL PROCESSING
Chairman: Dipl Ing P. Rother, Geratewerk
Lahr, W- Germany.

Automated individual equipment or
computer controlled broadcasting house

-Jeno

Radnai, Hungarian Radio Budapest,

Hungary.
Real -formant

VS pseudo -formant in
electro- acoustical music- productionV. Nosselt, University of Gent, Belgium.

Opto- electronical

Reichlin- Meldegg,
Hungary.
V.

TECHNICAL PAPERS
majority of the papers will be in
THE
English, a number will be in German
and some in French.

Chairman: Dr J. Sennheiser, Siemens -Albis
AG, Zurich
EDT Investigations in small rooms and
auditoria -Aristid Ducko Ing CSc, Slovak
Techn University, Bratislava, Czechoslovakia.

Long -time spectra of the radio broadcast programme signal -Denes Huszty
Elektroakusztikai
Budapest, Hungary.
BEAG

Guar,

-

The present status of research on
transient intermodulation distortion

Prof Dr Matti Otala, Techn, Research
Centre, Oulu, Finland.
Possible methods for the measurement
of transient intermodulation distortion- Prof Dr Matti Otala and Dipl Ing Eero
Leinonen, Techn Research Centre, Oulu,
Finland.
On -line computer studies of the trombone-Dr J. M. Bowsher, University of
Surrey, Guildford, England.

Fidelity index -simplified -Dr Ing Juva
Mantel, Dr Mantel &
W- Germany.
56
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Wednesday, March 3 09.00h
Chairman: Dipl Ing E. Weiss,

Georg

Neumann GmbH, Berlin, W- Germany.
On cutting technology using diamond
hot stylus-lsao Owaki, Shinju Nakamura
and Yukio Kosuda, Victor Company of
Japan, Frankfurt, W- Germany.

The aspects of low inertia tone -arm
design -Dipl Ing P. Rother, Geratewerk

Tuesday, March 2 09.00h
INSTRUMENTATION

MSc,

Lahr, Lahr, W- Germany.
A solution of the turntable suspension
system -L. Klapproth, Geratewerk Lahr,
Lahr, W- Germany.

fader

system

BEAG,

-

Budapest,

System for automatic speech /music
balance of radio receivers -K. Ilmonen

and M. Huotari, The Finnish Broadcasting
Co, Helsinki, Finland.

The sound workshop model 500 real time pitch shifter: a novel application
of technology useful in time compression and expansion of audio -Richard F.
Koch, Lynbrook, USA.
A versatile quadraphonic reproduction
system -VORS -Prof Dr J. J. Geluk,
Radio Nederland, Hilversum, Holland.

Vibrational analysis of

a stylus with a
novel mechanical suspension -W. Fidi,
AKG, Vienna, Austria.
Theoretical and experimental investigations on pick- ups -E. Kerschbaum,
AKG, Vienna, Austria.
Tracing distortion correction -E. G.
Trendell, Central Research Labs, EMI,

Hayes, England.

Thursday, March 4 09.00h
SOLID AND AIR BORNE VIBRATIONS
Chairman: Prof Dr E. Rathe, Eidg Techn

covering
acoustical
characteristics
loudspeaker

Hochschule, Zurich.

Moving sound image in the theatres

J. Borenius, The Finnish Broadcasting Co,

Helsinki, Finland.

Effect of

of

Rerso
1976

-

Gunnar Rasmussen, Bruel & Kjaer, Naerum.
Denmark.
Dauphin : an underwater acoustic system of identification -Dr Mario Rossi,
EPF -L, Lausanne, Switzerland.
On the dynamics of sound transmission
-influences on studio construction
Dipl Ing E. J. Volker, Hessischer Rundfunk,
Frankfurt /M, W- Germany.

Karcsay,

layers on

cones

Elekroakusztikai

Gyar,

Friday, March 5 09.00h
MAGNETIC RECORDING
Chairman: W. Hungerbuhler,

Sondor,
Zollikon, Switzerland.
Design of tape speed control system in
low inertia tape recorders -Steen Andersen,Nordisk Elektroakustik, Lynge, Denmark.
A fast step forward in sprocketed
magnetic tape equipment -W. Hunger buhler, Sondor, Zollikon, Switzerland.

Automated system for sound dubbing
onto video tape-Cyril S.Selinger, Ampex
Great Britain, Reading, England.

Adjustment for tape duplicating equip-

ments-Angelo

Bosco, AEG-Telefunken
Italiana, Milano, Italy.
A pilottone follow up system with

digital -analog signal processing -A.

E.

Stosberg, Studer, Regensdorf, Switzerland.

inch 8 Channel
This is an entirely new 8 channel inch recorder
from Japan's biggest manufacturer of recording and
duplicating equipment. Servo tape tension, full logic motion
sensing. Full remote sync and record modes. 71/2 /15 or
tari MX 7308

1

1

15/30 ips.
Early delivery
£3690 + VAT

Otani DP 4050 Cassette copier Two Speed Mk 2.
Superb qua ity makes it the only copier
comparable to large scale loop -bin systems.
Unquestionably the world's finest in- cassette duplicator.
modular
Ideal for 1- 10,000 copies. 8 times speed

-

-

construction
servo controlled direct capstan drive.
Immediate delivery
£3240 + VAT

Otani MX 5050
Full capability professional machine. Front panel

edit mode and cue facilities. Motion sensing. Sync and
norma' replay leve' identical. 600 ohm XLR + 4dB output.
Additional track replay head. Two and four channel
versions. Test and cue oscillator. Edital editing block. 71/2, 15
ips. Balanced input and output options.
2 channel £440 +VAT
4 channel £590 +VAT
8 channel £1920 + VAT
'

i

11

The reliable answer

'

woo NMI NMI
ease send details
MX7308
D P405C

MX5050

'Name
Address
Otani, 5 Pratt Street, London NVV1 OAE

Te': 01 -485 6162 Telex: 21879

_

Unfortunately the instruction book has little
to say about the circuitry design, and no
circuit information is included (which does not
assist with servicing) except that every stage
is push -pull driven.
Inspection of the amplifier reveals that
there are the usual large collection of output
transistors which are mounted on really
heavy heatsinks, and that the power supplies
incorporate massive electrolytic
capacitors and an appropriately large mains
transformer. Both the mechanical and
electronic construction of the amplifier are to
the very highest standards and in these
respects and that of styling the amplifier is
beyond reproach.
The amplifier is designed to be mounted in
a standard 483 mm rack, but it is
equipped with plastic feet so that it can be
set on a bench or other flat surface. The
aluminium front panel is smartly finished
with two heavy duty handles which
serve to protect the front panel controls and
the illuminated level meter which is clearly
scaled in decibels from -50 dB to +3 dB and
also in watts with 0 dB corresponding
to 300W into 8 ohms. Three interlocked
pushbuttons select the meter function which
may be either 'off', peak indication or
'volume level' indication.
In addition to these features the front
panel houses a push- button power on /off
switch and a step attenuator which is in
1 dB steps down to 20 dB attenuation, from
when it steps to -23 dB, -26 dB, -30 dB and
infinite attenuation (off).
To the rear of the amplifier are two input
connectors, the common horrible
'phono' socket and also an XLR type socket.
The amplifier's output is via a solid
clamping type barrier strip. The mains power
input is via a two pole American blade
type plug. This is associated with a further
similar type of connector which provides
for a 100W switched power takeoff. The
remaining rear panel facilities are the
line voltage selector and a re -set button for
the internal trip which is used in lieu
of a power fuse.

euiew,

Accuphase M -60
monophonic power

amplifier'
Hugh Ford

MANUFACTURER'S SPECIFICATION
Power output: (from 20 Hz to 20 kHz with no more
than 0.1 % total harmonic distortion) 450W, min rms
at 4 ohms; 300W, min rms at 8 ohms; 150W, min rms
at 16 ohms.
Total harmonic distortion: (from 20 Hz to 20 kHz
at any power output from }W to rated power) 4 ohms
0.1 % max, 8 ohms 0.1 % max, 16 ohms 0.1
max.
Intermodulation distortion : will not exceed 0.1%
at rated power output for any combination of frequencies between 20 Hz and 20 kHz.
Frequency response at rated power output: 20 Hz
to 20 kHz +0, -0.2 dB; 2 Hz to 90 kHz +0, -3 dB.
Damping factor:45 (at 8 ohms load, 20 Hz to 20 kHz).

Rise time: 3 µS.
Slewing rate: 25V /vS.
Input sensitivity and impedance: 2V,

Semiconductor complement:
diodes,

3

47

transistors,

51

ICs.

Dimensions (whd):

482 x 170 x 345 mm.

Weight: 27 kg net, 32 kg packed.
Manufacturer: Kensonic Labatorary Inc, 2124 -6
Motoishikawa -Chro, Midori -Ku, Yokohama,
Japan.
UK agent: Belmont AV Ltd, Fircroft Way,
Edenbridge, Kent. Phone: 073 271 4111.
Not yet freely available in Britain, except by special
order.

100K ohms,

for rated output at the maximum level control.
Hum and noise: 100 dB below rated output.
Output load impedance: 4, 8 and 16 ohms.
Subsonic filter: cut off frequency 17 Hz, 18 dB /oct.
Power level meter: switchable for volume level and
peak level, calibrated to read 0 dB =300W into 8 ohms
and capable of reading down to -50 dB (3 mW).
Attenuator: precision, 1 dB stepping type.
Power requirement: voltage selector for 100V,
58

117V, 220V, 240V 50/60 Hz operation. Consumption
65W at zero signal output, 540W at rated output
(8 ohms load), 800W at rated output (4 ohms load).
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look at the manufacturers'
specification shows that this amplifier is
ABRIEF
a serious contender in the high quality
and high power market place, but the
published specification has the heading
'Guarantee Specifications' and a little delving
into the instruction manual shows that a
far better performance is typical.

Power output and distortion
As is my usual practice great care was
taken to supply the amplifier with a
constant power input voltage (as the internal
supplies are not stabilised) and to
measure the output voltage with great
accuracy across well defined loads. The input
voltage was stabilised to better than+0.5%
and the voltage across the loads
measured to within +0.1% using 0.5% load
resistors capable of dissipating several
kilowatts with air blast cooling.
Under these conditions, power output at
the onset of clipping of a 1 kHz sinewave
at nominal line input voltage was as follows:
Load
ohms
8 ohms
16 ohms
4

Power into load
608W
389W
221 W

These power levels give a very substantial
margin above the rated outputs, investigating
harmonic distortion at the rated output

FIG.2
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FREQUENCY RESPONSE

10

SHEER
1IM=

MMIMINIMMMINO

dB

rr.

rrlXli

C:i:

SUBSONIC

rrrriii

m.e.g.

FILTER¡

iii

IMENIMIMMINIEN

IIMINMEHMOIMINIM
MINIMIMMIMINNIN

FIG. 1 .01 ° total harmonic,
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levels of 450W, 300W and 150W into
4, 8 and 16 ohm loads respectively proved
too much for my B & K analyser to give

meaningful results. In fact the harmonic
distortion was at least 80 dB down (0.01 %)
over the range 20 Hz to 20 kHz at any
power level investigated below rated output.
Turning to total harmonic distortion,
similar trouble was experienced using the
high resolution Sound Technology oscillator
and analyser. For the sake of giving
some figures the following were the measured
results at rated output:

Total harmonic distortion

Power and load
1

450W 4 ohms
300W 8 ohms
150W 16 ohms

0

kHz
0023%ó

10 kHz

20 kHz

0 012

0.023
0.02

0.0025%

0.01''

00016%

0

01%

LOG

10dß.

ZERO

50

100

LEVEL: -BdB 1W BR,

POT.

500

2 0

RANGE: 10dß,

1000
IN

2K

IoK

20K

50K

200K

100K

Hi

RECTIFIER RMS, LOWER LIM. FRED.. 2Hz. WRITING SPEED lHmm's, PAPER SPEED: 1mm /s.

response and the performance of the filter
are, to all intents, in precise agreement
with the manufacturers' specification.
Furthermore, this frequency response held
at any power level up to rated output.
Unfortunately the manufacturer fails to
specify his noise measurement method, but
both `A' weighted rms measurement and band
limited (20 Hz to 20 kHz) rms measurement
gave figures better than the claimed
100 dB below rated output. The measured
noise, with respect to 300W into 8 ohms,
depended to a certain extent upon the input
attenuator setting, being at its worst
around the mid range of the attenuator. Here,
the noise measured -114 dB(A) or -109 dB

band limited in comparison with the
results at minimum attenuation of -112.5 dB
band limited or -119.0 dB(A). Certainly
none of these results give any cause for
complaint.

Input and output parameters
The input sensitivity of the amplifier was
found to be 2.02V for an output of
300W into 8 ohms with corresponding figures
of 2.01V for rated output into 16 ohms,
or 1.77V in the case of 4 ohms loads.
The input impedance shows a large variation
with input attenuator setting, as the
impedance is so large this variation is
60

0

0017%

All these distortion performance results
are truly excellent, and examination of
the distortion residual waveform showed that,
at rated output at 10 kHz into 8 ohms
(0.01 % total harmonic), the residual was
agreeably clean as is shown in fig. 1, although
slight crossover distortion is evident.
Measurement of intermodulation
distortion to the SMPTE method with 50 Hz
and 7 kHz tones in the amplitude ratio
4:1 showed that the amplifier was also good
in this respect:
Level

20

10

FREQUENCY

POTENTIOMETER:

1

MID
INVE/TMENT/
PAYING BIG DIVIDENDS TO THE PROFESSIONAL

Intermodulation distortion

4 ohms
Rated peak
equivalent sinewave
output:
0.024%
-10 dB
0.024%
-20 dB
0.024%
0.009%
-30 dB

8

ohms

0014%
0012%

0.007%
0.004%
0016%
0.014%
-40 dB ***
** *Results unreliable due to noise
* *Measurement instrument residual

16

ohms

0.01%
0.005%
0.002% **
0.004
0.014%

It was interesting to note that the above
results into 8 ohms also applied with a load
of 8 ohms in parallel with a 2
and that this load did not at any
time give symptoms of instability when used
during the various measurements.

need the
very best equipment available to do justice to your
own special kind of sound. Our technicians know the
best way to bring your true sound to audiences in the
various auditoriums, theaters, clubs, indoor and outdoor arenas. Our staff members have played in many
of these situations and so can guide you in the
selection of the correct audio systems to convey a
true rendition of your particular sound regardless of
the halls or stages you will play. Does that sound
like a pretty big statement? Drop in and see how well
YOU CAN'T AFFORD TO SOUND BAD. You

we can back it up!

If you

(//

Quantum Audio, Inc.

Frequency response and noise
The overall frequency response at 1W into
8 ohms is shown in fig. 2 which also

illustrates the effect of the low frequency
high pass filter, inserted by means of the
front panel switch. Both the overall

in .. .
a FREE BROCHURE:

can't stop

'Send for

¡{fil200

l

Tel.:

Park Ave. So., New York,
-260 - 2300

N. Y.

10003

Demonstration equipment of all
major sound system manufacturers on display in a working
environment with expert audio
consultants.

We stock Altec Pro, Community Light & Sound, Crown, Gauss, JBL Pro, BGW, Malatchi,
2005 AD, SAE, Shure SR and other famous audio equipment.
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it is to be observed that the phase shift
is minimal within the audio band. Even at
100 kHz, where the gain is starting to fall
rapidly, there is only around 80' phase shift.

irrelevant for virtually all likely applications
of the amplifier. At zero attenuation, the
input impedance was measured as 99 000
ohms in parallel with 92 pr, increasing
to a maximum of 196 000 ohms in parallel
with 67 pF at 30 dB attenuation.
As is to be seen from fig. 3, the output
impedance remains virtually constant at
around 10 milliohms up to 5 kHz above
where it increases at around 6 dB/octave
giving a damping factor near the specified 45
into 8 ohms at 20 kHz.
Checking the overall phase shift, from
input to output, produced fig. 4 from which

Dynamic performance
Checking the claimed rise time and slew
rate revealed figures of 3.5 s for the
rise time (10% to 90%) at half power, with
an associated maximum slew rate of 35V/vs
which is slightly faster than the
manufacturer sugge ts. When loaded into
8 ohms in parallel with 2 f, the amount of
ringing on a fast input edge was rather
excessive as is shown in fig. 5 showing the
effect upon a / kHz squarewave.
Another point which may be cause for

FIG. 3
ACCUPHASE M60
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time when everyone around
you seems to be making a cheaper
mixer ... we're still making a better
In a

one.
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Built to professional standards with
quality components, the 2022
portable mixer goes anywhere, any
time, with specifications
comparable to the finest European
and American studio consoles.
The 2022, modular in design and
hand-assembled, gives you more
than money can buy. Its versatility
and dependability give you security
on the job. And then, of course,
there's our full factory support and
a warrantee unique in the industry.

There are many other reasons for
buying a 2022 (or two). Please write
for further information; dealer
inquiries invited.

2005AD, Inc.
2005 Naudain Street
Phi/ade|phia, PA 19146

215-545-3488
Coming in May ...

new products in
the 2022 series, and a big surprise
for everyone!
60
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these effects were not present when the
inbuilt high pass filter was not in circuit. In
other respects, the dc at the output was
minimal and remained constant with
temperature.
Continuous running at various power
levels and at various frequencies failed to
produce any excessive temperature rises, and
only very severe overload led to
tripping after which the amplifier restored
to normal once the offending signal
had been reduced to a normal level. The only
thing which really upset the amplifier was
very low frequency (4 Hz) full amplitude
signals, but this is of little consequence
and may even be an advantage from the
point of view of speaker protection.

of
300W at low level;

8S2

concern is the amplifier's behaviour when an
asymmetrical overload is applied. Fig. 6
shows considerable shifting of the operating
point, and similar results were obtained
with a symmetrical burst into 10 dB overload
as is shown in fig. 7. Rather peculiarly,

Metering and attenuator
Investigations into the attenuator
accuracy showed that the cumulative error,
within the range to -20 dB (I dB steps),
was less than 0.2 dB worst case with an
associated worst case incremental error
of 0.06 dB. The remaining steps of 23,
26 and 30 dB attenuation were within 0.25 dB

Quad 405

amplifier

Hugh Ford
MANUFACTURER'S SPECIFICATION
Measurements apply to either channel, with or
without the other channel operating.
Power output: The amplifier is intended for use
with loudspeakers of 4 -16 ohm nominal impedance.
Power and distortion for various frequencies, continuous sinewave into 8 ohm resistive load. 100 Hz
any level up to 100W <0.01 % total, 1000 Hz any level
up to 100W <0.01% total, 10 kHz any level up to
100W <0.05% total. For other impedances and
frequencies see graphs alongside.

Notes:

2.

addition to the performance into a resistive
load R, the amplifier will maintain full voltage
within the same distortion rating into a load
R +jX where X is any value from zero to infinity.
With the additional power limiter inserted the
maximum output voltage is limited to 20V rms
±10% (50W 8 ohm) all other performance
In

figures unchanged.

Output internal impedance and offset : 3.3 pH
in series with 0.03 ohm. Offset <7 mV.
Frequency response: Ref
kHz, low frequency

-1

Summary
The Accuphase M-60 takes its place among
the best high power amplifiers that I have
reviewed with very good distortion
performance and a complete indifference to
any load, including short circuits at
full power and at high frequencies. I do,
however, have slight reservations about the
overall stability when overloads are applied.
In other respects that standard of
construction is beyond reproach, and this is
a truly first class amplifier.

T is always exciting when a new product
appears from the stable of the
Acoustical Manufacturing Company, who
have a long standing reputation for very high
quality audio equipment and of course
were the originators of the world famous

power

1.

of nominal which, overall, is good linear
scaling.
Similarly the meter had good linearity, but
its zero calibration which should
represent 300W into 8 ohms was set 0.7 dB
too low. In the peak mode, the meter
had genuine peak reading performance with a
relatively fast rise time of 60 ms and a
slow fall time of 1.5s for 20 dB fall in
indication. In the VOLUME mode the
rectifier characteristic was nearer rms than
the average law of a vu meter, but the
ballistics do not claim to be to the vu standard

1

dB at 20 Hz, high frequency -0.5 dB, 20 kHz;
dB. 50 kHz.
Signal input level: 0.5V rms ±0.5 dB for 100W into
8 ohms. Amplifier loads the input by 20 000 ohms in
parallel with 220 pF.

-3

audio range (20 -20 000 Hz) due to transient or repetitive waveforms with frequency components inside or
outside the audio range will be at least 80 dB below
full rated power. If the major portion of the input
energy is wanted signal then -80 dB (0.01 %) represents the maximum possible distortion on
programme.
Signal input overload : instantaneous recovery up
to +20 dB overload.
Crosstalk: (input loaded by 1k ohm) 80 dB at 100 Hz,
70 dB at

1

kHz, 60 dB at 10 kHz.

Hum and noise: 'A' weighted -95 dB ref full
power. Unweighted -90 dB ref full power (15.7 kHz
bandwidth).
Protection: The amplifier is suitable for use under
the most arduous music conditions and is electrically protected by current limiters; seven amps inphase current at peak voltage and 3IA at zero voltage. Shorting both outputs simultaneously on signal
for an extended period (minutes) is not protected.
Stability: unconditionally stable with any load and
any signal.

Power input:

110-120 -130V, 220 -230 -240V, 50 -60 Hz,

depending on signal level.
Dimensions: height 115 mm, width 340.5 mm, depth
195 mm (allow an extra 38mm for plug and socket).
30 -150W

Weight: 9Kg.
Price: £115 plus VAT.

Signal input slew rate limit: 0.1 V /ps; provided the
rate of change of the input voltages does not exceed
this figure and the amplifier is not driven into clipping, then the total of all distortions appearing in the

Manufacturer: The Acoustical Manufacturing
Co Ltd, 30 St Peter's Road, Huntingdon, Cambs,

UK.

Quad electrostatic loudspeaker.
The new Quad 405 power amplifier is the
practical embodyment of the `Current
Dumping Audio Amplifier' described at the
50th Audio Engineering Society Convention
by Peter Walker and Mike Albinson. Before
proceeding with the details of the review I
think that it is appropriate to quote in full
the introduction to the paper: `A new
audio amplifier output stage in which the
linearity of the main current carrying output
transistors has no bearing on the overall
amplifier performance, hence the need for
biasing and allied problems associated
with crossover are eliminated.'
In abbreviated terms, the principle of
operation of this new amplifier is that a
low power Class A amplifier with full
voltage drive capability is used to drive the
load at powers up to a few watts. Such an
amplifier may be of extremely high quality
and not complicated if it is not required
to have a high current drive capability.
Now, the current drive from this Class A
amplifier is sensed, and this is used to control
two current dumping transistors which
need not be matched as their dumping
current is monitored and fed back to the
input of the Class A amplifier. It follows
that the high current transistors need not be
matched, nor is their temperature stability
of interest as there are no crossover biasing
circuits.
The Quad 405 takes the form of a two
channel amplifier based on these principles,
each channel being rated at 100W into
8 ohms, which is more than adequate for
62
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QUAD 405 POWER
AMPLIFIER

IF YOU NEED
.
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SPECIALISTS ?
Our new Bantam range gives
saving of up to 50 per cent.
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PANELS AND ASSEMBLIES
No supplier offers a wider range of panels,
inserts and accessories for just about any
configuration. And you can get them in
any stage of assembly . . . individual
components, sub -assemblies, or complete
pre - wired and connectorised
assemblies ready to install.

domestic applications and is sufficient for
many studios-that is all studio requirements
where the producer doesn't want to `feel
the sound' with less efficient loudspeakers.
The presentation of the amplifier is most
workmanlike, with the entire
front of the amplifier taking the form of a
finned heatsink to which the individual
channel amplifiers are bolted as
sub-assemblies. The remainder of the housing
comprises the moulded plastic sides which
are bolted to the heatsink and to which the
two `L shaped' covers are bolted, metal
inserts being moulded into the plastic sides
to take the bolts where required. No controls
as such exist on the amplifier, that is with
the exception of the mains voltage selector
which covers all the common mains voltages.
The power input is via a standard IEC
connector, with its associated IEC standard
fuseholder which is properly identified with
the appropriate fuse ratings.
Signal connections take the form of a
loathe
four pin DIN socket for the input
DIN connectors, but this type of connector
has been used for the sake of compatibility
with the Quad type 33 pre-amplifier. The
speaker outputs are spring loaded
connectors which take bare wires or AMP
pins, and whilst terminal /sockets are much
more convenient these are no longer
permitted on high voltage amplifiers as a
result of International safety regulations.
I've never heard of anyone being killed by
100W of music, but it could be a very
painful shock.
Internally the standard of construction
is really excellent, with first class standards
of wiring and construction. Each amplifier
is in its entirety accommodated on a single
printed board and maintenance is facilitated
by every component being identified by
screen printing on the boards. Furthermore,
a complete amplifier channel may be removed
by taking out four screws and then only
five push -on type blade connectors. In
addition, the instruction book includes a
full circuit and parts list, plus the
specification and operating hints.

-I

JACKS AND PLUGS

...

...

Singles
twins
back -to -back ..
2+1 ... patch and switchboard cords ...
most standard types are available for
immediate off- the-shelf delivery.
.

FIG.1

QUAD 405

Ro

EQUIPMENT LIMITED.

CAE LIMITED
70/80 AKEMAN STREET,
TRING, HERTS HP23 2PJ
(044 282) 4011

82362

A/B BATELCOM
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Power output and distortion
As is n normal practice, very great care
was taken to produce accurate results,

stabilised power being used to feed the
amplifier and accurate (0.1 %) digital
voltmeters being used to determine voltage
levels.
Initially, the power output at the onset of
clipping of a 1 kHz sinewave was
determined with the following results:
Output power
Left Right
8
8
4
4

ohm
ohm
ohm
ohm

load,
load,
load,
load,

both channels driven

single channel driven
both channels driven
single channeldriven

122W
110W

117W
107W

68W
60W

84W
78W

These levels are well above the
rated power in the case of eight ohm loads
and the amplifier did not take exception to
driving into eight ohm loads continuously
at very high levels. However, in the case
of four ohm loads the available power was
found to be very temperature sensitive, the
above figures being obtained with the
amplifier at its idling temperature; that is,
the amplifier was left switched on with no
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FIG. 2. Distortion components
0.011

at 10

kliz.

signals applied at an ambient temperature of
20 °C. Fig. 1 shows output power for 0.1
distortion at 1 kHz into four ohms and also
dumping transistor case temperature plotted
against time from idling temperature. It is
to be seen that after about six minutes full
power (0.1 % total harmonic) operation
the amplifier has stabilised its continuous
drive capability at around 65W into four
ohms, but the transistor temperature still
continues to rise.
The real point about this issue is that
certain loudspeakers with a nominal eight
ohm impedance can show practical
impedances as low as five ohms at selected
frequencies and under these conditions (as
with virtually all amplifiers) we are well
down in available power; in the case of the
Quad 605 the published curves for four
ohms loads are rather optimistic, as they
display conditions as may be found with a
cold amplifier.
Anyhow, returning to the eight ohm
performance, the measured distortion at
100W and below into eight ohms was
astoundingly good as follows:
Total Harmonic Distortion
Hz

100
1

10
20

0.006% *
0.006% *
0.011%
0.08%

0.007%
0.007%
0.028%
0.055%

kHz
kHz
kHz

* mainly noise

Analysis of the individual harmonics
on a single channel gave results at 1 kHz
and 100W into eight ohms of 0.005
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Perhaps its because the performance is
better than any other on the market.
0.01 % ... 1KHz at ! 4dBmintoa
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18dBm into a 600 ohm load

Distortion

Calibration accuracy

0.5 dB

Equivalent input noise 20 Hz

- 20KHz

unweighted
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d8m
Centre frequency
accuracy

-2%

Input impedance

Unbalanced 10K ohms nominal

Output impedance

Unbalanced - 10 ohms -short
circuit protected

Operating level
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4 24dBm Input
protection - 60V RMS
-

Balanced floating inputs and outputs available
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Frequency response and noise
Fig. 3 shows the overall frequency
response of the amplifier at 1W into eight
ohms and it is noteworthy that this response
curve is not only identical for both channels,
but also that an identical plot was obtained
at 100W into eight ohms. It is particularly
nice to find that the frequency response
has been carefully tailored at both the high
and low frequency end -loudspeakers
are just not interested in working below
20 Hz or above 20 kHz and furthermore
can be easily damaged by high level `out of
band' signals.
Noise at the output was measured in

Whydo
the BBC
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FIG.3

QUAD 405
LEFT CHANNEL
FREQUENCY
RESPONSE

second and 0.001 % third harmonic, and at
1W 0.003% second and 0.004% third
harmonic -really excellent results.
Likewise, the distortion performance at
50W and below into four ohms was first
class, the following total harmonic
measurements being made: at 1 kHz
- 0.14%; 10 kHz - 0.02%; 20 kHz - 0.05%.
Harmonic analysis at high frequencies
showed that the main harmonic was the
second and also that there was a notable
absence of crossover distortion as is shown
in fig. 2, which demonstrates 0.011% total
harmonic distortion at 10 kHz.
As is to be anticipated, the measured
levels of intermodulation distortion were
very low, the SMPTE method using 50 Hz
and 7 kHz tones in the amplitude ratio 4:1
giving 0.006% at 100W peak equivalent
sinewave into eight ohms; it was impossible
to measure meaningful results at lower
levels due to noise masking the very low
distortion products. A notable point made
during all the distortion measurements was
that the addition of a 2µF capacitor in
parallel with the eight ohm loads made
negligible difference to the distortion-an
unusual feature of considerable significance.
Before leaving the power output aspect
of the amplifier it should be mentioned that
by adding a single resistor to each channel
(the resistors are supplied with the
amplifier) the available voltage drive at the
amplifier's output can be limited to 20V rms,
so that it is safe to use the Quad 405 with
loudspeakers of lower power ratings when
this modification is incorporated.
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QUAD 405 POWER
AMPLIFIER

P
FIG.

terms of rms noise relative to 100W output
into eight ohms with the following results:
Left
channel
Hz to 20 kHz -88.2 dB

Unweighted 20
Unweighted 15.7 kHz
bandwidth
'A' Weighted
CCIR Weighted ref 1 kHz

......

4

QUAD 405
OUTPUT IMPEDANCE
o

3n

Right
channel
-88.4 dB
0 211

20

10

50

100

Summary
It is a reviewer's task to pick holes in
STUDIO SOUND, MARCH 1976
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FIG. 5. 80/12 uF,

1

kHz

equipment and also to mention its virtues:
when a well respected manufacturer
produces a new model every five or ten
years it is for some good reason, as opposed
to the 'this year's model' attitude of the less
respected organisations who just change the
colour of the knobs or add a couple of
extra loudspeaker terminals for some
gimmick which may have an equally
gimmicky name.
The Acoustical Manufacturing Company
has an excellent track record for amplifier
design (let alone loudspeaker design), and in
spite of the few criticisms which I have of
the Quad 405 there is no doubt that this
new amplifier ranks amongst the world's
best power amplifiers.
For once I will break my rule of

FIG.7

QUAD 405

PHASE SHIFT

50

2K

5K

2K

10K

J

H

excluding subjective comments on equipment
(which I regard as highly controversial) and
stick out my neck -using a well known high
quality loudspeaker which has a peculiarly
awkward impedance characteristic the
Quad 405 sounds superb.
From a point of view of domestic
applications and of monitoring classical
material I do not have any reservations about
the Quad 40.5 but I would not recommend
the use of 4 ohm loudspeakers-particularly
if rock music is to be reproduced at
high levels.
On the other hand, an amplifier more
suitable for the latter type of use will cost
two or three times as much as the Quad if
one looks for equivalent performance, and
there are few amplifiers which fit in this slot.

Inputs and outputs
The input sensitivity for 100W output

-7

....
.
C:::::
---::: :
1111M-

0.12

well below noise.

into eight ohms was found to be 0.512V on
both channels, with either or both channels
operating. Measurement of the input
impedance gave an input resistance very
close to the specified 20 000 ohms on both
channels in parallel with 230/240 pF which
is a realistic impedance for matching modern
pre- amplifiers. It should be noted that the
capacitive component of the input impedance
correlates with the current specification, but
that the specification has been modified
from 50 pF.
Fig. 4 shows the relation between the
output impedance and frequency, and serves
to confirm the specified output impedance
of 0.03 ohms in series with 3.3 microhenries.
This works out as a damping factor of 267
relative to eight ohms, a figure which will
satiny the damping factor addicts.
Investigations into the amplifier's stability
gave first class results, fig. 5 showing the
classical squarewave performance into an
eight ohm load in parallel with 2 F.
Overload recovery was also most impressive,
the recovery from short tone bursts 10 dB
into overload being absolutely clean with no
visible distortion outside the overload burst.
A less kind test is to drive the amplifier
into overload with an asymmetrical waveform.
Fig. 6 shows the result of such a test where
1 kHz asymmetrical waveform as shown in
the lower trace has been fed to the amplifier
the output of which is shown in the upper
trace.
Overall phase shift is small within the
audio frequency band as shown in fig. 7,
and as is to be expected the phase shift
increases outside the audio band as a result
of the intentional band limiting filters.
Interchannel cross talk was found to be
extremely low and far better than specification
dB better at all frequencies. In fact,
during all amplifier measurements it made
virtually no difference if either or both
channels were driven, so the power supply
design must have been given considerable
attention in the design process.

.

.Y
--:'.'.'.

-90.0 dB -89.9 dB
-92.8 dB -92.5 dB
-83.6 dB -83.4 dB

It is to be noted that while the 15.7 kHz
bandwidth figure is just on the manufacturer\
specification, the 'A' weighted figure falls
slightly short of specification. Generally,
it is felt that the noise performance meets
realistic requirements and it was pleasing
to find that hum levels in the output were
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FIG. 6. asymmetrical waveform, response
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YOUR SPECIALISTS IN

Microphoiies

LANGUAGE RECORDING
AUDIO CASSETTE

-

Mixers

REEL TO REEL DUPLICATION

ALL PUBLIC ADDRESS EQUIPMENT HIRED
CONFERENCES AND EXHIBITIONS COVERED

TEL:

01

-499 1231

Griffiths Hansen (RECORDINGS )Ltd
12

Send the

coupon and
get the full
catalogue.

(Est 1953)

BALDERTON ST. LONDON W1 Y ITF

N

-IP
The Eagle PRO range of microphones is for
Professionals. (But we've got a lot of
different mikes for less exacting jobs as
well). They're all meticulously engineered,
guaranteed and cost less than any others of
the same quality. Omni- and unidirectional capacitor mikes. Lavalier
capacitor mikes. And a lot of other studio
equipment you're sure to need.

rPlease

send me your catalogue with details and
prices of mikes, mixers and studio equipment.

NAME

RECORDING
SERVICES

LTD

CASSETTE DUPLICATION

ADDRESS

=7

Eagle International Ltd., Precision Centre, Heather Park

Dr ve, Wembley HAO SU
Tel (01) -902 8832
1

STEREO, MONO, MUSIC, SPEECH,
ANY LENGTH, DELIVERY SERVICE

STUDIOS FOR MUSIC
8

34 -36

TRACK, SPEECH & COMMERCIALS

CROWN STREET, READING, BERKS.

-

0734 595647
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Altec Sound Equipment byTheatre Projects
For further information on the Altec range
of sound equipment please fill in the
coupon below and return to:

Theatre Projects /Sole UK Agents
10 Long Acre London WC2E 9LN
Telephone 01 -240 5411

ALZI-EC,

r
Please send me further information on the Altec range
Name:
Address:

9846B Biamplifier Studio Monitor Speaker System

Telephone Number:
I

am particularly interested in:
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SOUND AT THE ROYAL OPERA HOUSE
until the first interval for admission. To save the poor things
fuming in the bar, we do give them sound and a television picture
of the stage as some small consolation. But overall the important
system is the conductor picture.
There are two large screen monitors on the prompt and op
sides of the stage, to allow the singers to see the conductor without
having actually to stare in his direction all the time. This gives
more realistic stage movement etc.
Despite the traditionalism that we have here, an ARP 2600
synthesiser finds a creative place in the sound effects side. It has
been a useful source of thunderstorms and associated meteorological
phenomena, tug boat whistles and, last but not least, red hot
swords being plunged into buckets of water. We tried to simulate a
murmuring crowd with occasional sword clinks but this had to
be cut when somebody misinterpreted the effect as a noisy scene
change. We don't envisage using the synthesiser live; a system
malfunction could have disastrous results on a performance. The
thought of a voltage controlled filter peaking into oscillation during
a performance of Siegfried is totally unthinkable. Of course it's
not only live synthesisers that cause problems. The sound of opera on
disc tends to belie the hectic activity backstage during a live
performance. A good example of this arose a few months ago where
three singers were being amplified from the mezzanine level and
then had to run up on stage and sing live. Shortly after that, they had
to return to provide the vocal accompaniment for the doubles
on stage.
This was a case where due to frenzied activity on the mezzanine
it was not possible to get a consistent level relayed back through
the sound system. But things can go very well provided the artist is

not required to go through a series of stage movements. This was
certainly the case in the Wood Bird' solo from Siegfried, where
the artist performed on her own from the dome above the
auditorium unimpeded by the activities of stage hands and electricians
etc. The performance achieved a very uniform level from night to
night. Another occasion required a singer to walk off to a
microphone held by a member of the sound department, sing a few
lines and walk off. Like anyone else actors and singers can
become familiar with their surroundings. A few eyebrows from the
upper circle must have been raised at the sight of a sound engineer
crouching down holding the microphone in front of the singer
for that night a critical piece of stage scenery had been moved.
This little episode underlines the fallibility of humans as well
as machines.
As regards future directions, equipment -wise we'd like to see
permanent positions for front -of-house loudspeakers. This is indeed a
problem for us because as we're on the list of national monuments
so we're not allowed to scar or mark the proscenium arch in any
way. Nevertheless, with money, it certainly could be done. Future
developments in the sound department really depend on forthcoming
productions and the corresponding techniques required by them,
and I really can't tell at this stage what the modern composers have
in store for us.
At this time we have no plans for extra surround -sound
loudspeakers fed through digital delay lines in the auditorium,
because in opera circles there's a growing feeling that the more
loudspeakers you have behind the audience the more you can
distract their attention from the stage. However good an effect may
be, once they've had a quick look round and acknowledged the
effect -they might even like it -the spell is broken. The attention
has been drawn away from the stage activity.
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Recently, they went from eight to

track and from all accounts,
the conversion was worth it. Dave
Kent -Watson, managing director
of Indigo Sound Studios, reports a
regular upsurgence in business, the
effect of which has been to increase
the staff to five.
The studio pulled quite a few
names including Thin Lizzy, TRex,
Jimmy Helms, Gene Pitney, Barclay James Harvest, Sarabande
and Therapy. Use of their colour
video and stereo facilities was
called for when Chrysalis com16

missioned recordings of their most
recent signing Mandalaband for
promotion of that band's first
album.
During the 16 track conversion
job, an enthusiastic maintenance
engineer cut his way through all
the PO lines causing disruption and
phone -in chaos for a couple of
days. Virtue of necessity led to the
installation of a new three in ten
out switch board which caused
more operational hassles than
any of the new control room
facilities.

STEREO DISC AMPLIFIER

FOR BROADCASTING AND DISC MONITORING WHEN REPLAY
SIGNALS OF THE HIGHEST QUALITY ARE REQUIRED AT LINE
LEVEL

of
*RIAA with 2% components.
*Large output transformers.
with excellent L.F. performance.

TO IBA SPECIFICATIONS

STABILIZER: frequency shifter for howl reduction
at AES Zurich-Dr. W. A. Gunther, ING. SIA.
8702 Zollikon Seestr 49 -51. Tel: 01 65 5460.

SURREY ELECTRONICS
The Forge, Lucks Green, Cranleigh, Surrey GU6 7BG
STD 04866 5997
66

STUDIO SOUND, MARCH

1976

agony
The competent engineer was not on the best
of terms with the guvnor, a man apparently
noted for his lack of humour. The engineer
was perpetually disturbed by the arrangement
of the reception area; the poor girl inside
communicated to the outside world through a
little pigeon hole in a hastily -prepared partition.
Anyway, he fancied her more than a bit and
thought his chances better if she worked in
open -plan surroundings. So came the weekend
session and the opportunity for a bit of
overtime.
On the Monday, the boss walked in and was
rather astonished, not to say irritated, to find
the telephone wires hanging off and the whole
world ogling the very attractive receptionist.
Instantly aware of what had happened, he
called the obvious culprit into his office to
account for the handiwork. Anticipating the
result of his actions, our hero got in the first
blow. He presented a petty cash slip for a
moderate amount and the boss, dumbfounded,
signed. Only after the encounter did the great
man read this document, which related to the
purchase of one screwdriver and one saw . . .

Classified Advertisements
Advertisements for this section must be pre -paid. The rate is 12p per word, minimum £1.80. Box Nos. 25p
extra. Semi -display rates on application. Copy and remittance for advertisements in APRIL 1976 issue
must reach these offices by 16th FEBRUARY 1976 addressed to: The Advertisement Manager, Studio
Sound, Link House, Dingwall Avenue, Croydon CR9 2TA.
Note: Advertisement copy must be clearly printed in block capitals or typewritten.
Replies to Box Nos. should be addressed to the Advertisement Manager, Studio Sound, Link House, Dingwall
Avenue, Croydon CR9 2TA, and the Box No. quoted on the outside of the envelope. The district after Box
No. indicates its locality. SEX DISCRIMINATION ACT 1975: No job advertisement which indicates or
can reasonably be understood as indicating an intention to discriminate on grounds of sex (e.g. by inviting
applications only from males or only from females) may be accepted, unless (1) the job is for the purpose of
a private householder or (2) it is in a business employing less than six persons or (3) it is otherwise excepted
from the requirements of the Sex Discrimination Act. A statement must be made at the time the advertisement is placed saying which of the exceptions in the Act is considered to apply.

Studio equipment serviced, built,
modified, installed. Also Revox and
Teac serviced.
Revox HS77 £340+VAT

RECORD PRESSING SERVICE
Mono or Stereo commercial vinyl pressings from your tapes, manufactured in
our own presses.
For details send SAE to

Isolation and DI boxes, splutter boxes
for mic, line application, PSU for
capacitor mics, custom units built.
45" sprung mic arm, suit D202

Yarmouth Recording Studios
Scratby, Great Yarmouth
Tel. 0493 730136

01 -200

CUSTOM DISC PRESSING
TAPE /CASSETTE COPYING

HIGHEST STANDARDS

-

I
1

COMPETITIVE PRICES

1

RELIABLE SERVICE

I

01.203 4259
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1

A K 2770 A V

CASSETTE FAST -COPIER
SCS Appointed Main Dealers
Demonstrations
Personal Service
Maintenance
Cassette Fast -Copying -Short or Long Runs
Full Information on Request

Box 2,

DEMO DISCS

VINYLITE

MASTERS FOR

RECORD COMPANIES

PRESSINGS

I

MO Ltd, 22 Sou thfields, London N W4 4N D

1

1229

RECORDS MADE TO ORDER

STEREO OR MONO
L Ps, flexible records, tapes, cassettes.
cartridges.

PO

HOUSE,

E.16

Professional high speed stereo -mono cassette
duplication. Keen prices on short or long
runs. Write for rate card. Reliable service.

I
I

I_. ._._.__._/:
AM,

FOR SALE -TRADE
*Revox A77 tape machines. Sales, service and
hire. Full range of modifications available, i.e.
high speed, self sync, etc. Ring Midland Sound
Ltd., Rugby 71419.

Roger Squiie Studios

Tel. 0924 469436.

SOUND

I

TREE ROAD, CUSTOM

STEREO DISC AMPLIFIER

and mono /stereo cassette copying service. A
prospectus describing our other services is
available on request. Sound Communication
(Publishers) Ltd., Field House, Wellington
Road, Dewsbury, West Yorkshire WF13 1HF.

CJ

CUSTOM CASSETTE
22

SUPERLATIVE PERFORMANCE FOR BROADAND
CASTING,
DISC
MONITORING
TRANSFER.
Magnetic cartridge to balanced lines with HF
and LF filtering. Mains powered. Meets IBA

*For Sound Communication use our open reel

Singles, EPs,

& B Recordings. Tape to disc. 12 in. L.P.
£4.00.7in, 45 rpm £1.80. E.P. £2.00. Pressings
stereo /mono.
Tape Copying, 14 Willows
Avenue, Morden, Surrey. 01 -648 9952.

STUDIO FACILITIES

DJ IMPROVEMENT COURSESRADIO COURSES
JINGLES SERVICE RADIO AUDITION TAPES
55 Charlbert St, London, NW8 6JN. Tel. 01 -722 8111.

i

-

*J

CASSETTE SERVICE

(SS

Single discs. I -20, Mono or Stereo, delivery 4 days
from your tapes. Quantity runs 25 to 1,000 records
PRESSED IN VINYLITE IN OUR OWN PLANT.
Delivery 3 -4 weeks. Sleeves /Labels. Finest quality
NEUMANN STEREO /Mono Lathes. We cut for many
Studios U.K. /OVERSEAS. S.A.E. list.

DEROY RECORDS
P.O. Box 3, Hawk Street, Carnforth, Lancs.
Tel. 2273

Tel. 02813 84409

SYNTHESIZER HIRE!

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

Cheapest rates in London. Ist class instruments: eg Mini -Moog £12.00 per day, £35.00
per week; ARP -ODYSSEY £10.00 per day,
£30.00 per week. Special monthly rates on
request.

0483 61684.

SOUND EFFECTS
for film, TV, stage and disc from our huge
library of tapes collected since 1959

REDAN PLACE

LONDON W24SA
01

-727 980I

10- OUTLET

DISTRIBUTION AMP

A new approach, using one massive transformer
with separate secondaries for each balanced
output, giving both AC and DC isolation. This
makes for a unit which is attractively priced
compared to individual line driver and transformer arrangements even if only 2 or 3 outlets
are required. The unit is mains powered, has
excellent overload and distortion figures and
meets the IBA 'signal path' requirements. As
a complete unit or a set of all parts excluding
the case and XLR connectors.

MICROPHONE PREAMPLIFIER

Small pc board (70 x 90mm) accepting two
30 -600 ohm microphones (balanced inputs) and
feeding loads down to 5K ohm. Board plugs
into 12 -way gold edge connector (supplied) and
has presets for gain. Professional specifications.
Supply +24v but will adapt for IO to 40 volts.
Two -channel board built and tested, or as a kit.

PEAK PROGRAM METERS TO BS4297
Also 200 kHz version for high -speed
copying
Drive circuit, 35 x 80mm, for I ma L.H. zero
Gold 8 -way con
meters to BBC ED 1477.
supplied. Built and aligned or as a kit. ERNEST

TURNER PPM meters. Scalings 1/7 and -22/
+4 stocked Type 642, 71 x 56mm, 643, 102 x
79mm, TWIN MOVEMENT, scale 86 x 54mm.

SURREY ELECTRONICS

The Forge, Lucks Green, Cranleigh, Surrey
GU6 7BG
(STD 04866) 5997
Cash with order less S ",,. U.K. post free (add
V.A.T.).

I)

Gerrards Cross, Bucks SL9 8EG

23

specification.

Most makes available
Also Fender Pianos, Amps, Drums etc
Phone Jim Hawkins on 352 7632

KEY HIRE
533A KINGS ROAD, CHELSEA

Buil.

.

Mixers?

zero 88

AUDIO MODULES
offer high quality at competitive price
Contact Richard Brown at Zero 88,
115 Hatfield Road,St.Albans,He
L14JS Tel:63727
67

FOR SALE-TRADE

*For installation hardware, racks, jacks,

(Continued)

*Audiofact No. 1 ! ! You can build 8 Cathedral
Complimiters into your mixer for less than
the cost of the one medium price competitor
and they perform. We also manufacture a
range of high quality audio modules. S.a.e.
details. Cathedral Sound, Fourways, Morris
Lane, Halsall, Lancs L39 8SX. Tel. Halsall

SALE
CONTENTS OF 16 TRACK STUDIO
Including: Tape recorders, Mixing consoles, Microphones, Reverberation devices, Dolbys, Compressor / Limiters,
Delay units, Grand piano, Microphone

panels and connectors, call 01 -891 2815.

-

stereo disc- cutting heads. Heater windings fitted, relapping and specials. County Recording

RADIO RECORDINGS
01 -586 0064

Service, London Road, Binfield, Bracknell,
Berks. Tel. Bracknell 54935.
*Revox A700's, 2- track, cased, guaranteed.
£645 inc. VAT. Limited number only. 0734
690177.
*Infonics cassette copier, Model 102. Two fast
copies from cassette master. Costs £900 new.
£300 o.n.o. Mr. Higgs, P.O. Box 31, London
WC2 7LX.
*For multistation production intercoms made
o measure call 01 -891 2815.

SOWTER TRANSFORMERS
FOR SOUND RECORDING AND REPRODUCING

E.

A. SOWTER LTD.

Transformer Manufacturers and Designers

Dedham Place, Fore Street, Ipswich IP4 UP

7

Telephone 0473 52794

RAC MIXERS

to
makers specification. £75 plus VAT. Also
model 4000L. £115 plus VAT. AKG D109 mic
to suit either machine. £15 plus VAT. Paul
Simmon Ltd., 2 Market Street, Halifax, Yorks.
Tel. 0422 52240/57442.
*Nagra III and IV and SN models available.
Immediate delivery. Write or phone J. J.
Francis (Wood Green) Ltd., Manwood House,
Matching Green, Harlow, Essex. Tel. Matching

EQUIPMENT

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

Î

REQUEST

63

IJP

Telephone 0473 52794

STUDIO SOUND, MARCH 1976

mixer, 8 mies, balanced,
plus 2 high inputs. P.P.M. All XLR connections. Brand new mint condition. £180. 021455 8552.

S

j

0**MI
See

Dog

our advertisement on page

House,

Cople,

12.

Hertfordshire

*NEAL Cassette Recorders. Opportunity to
own a famous machine at fabulous saving.
Demonstration, display and review units
all models. Thoroughly rechecked to full
specification by manufacturer and reboxed.
Full guarantee. Example: Model 102 Mkl at
only £120 plus VAT (£150). Post enquiries only
please. dB Associates, 75 Marlow Road,
London SE20, or phone 08926 3150.

-

SPECIAL PURCHASE!

£63 incl. VAT. -I- LI carriage.

-

57

FOR SALE-PRIVATE
*Pair of JBL L200 speakers. Twelve months
old and in immaculate condition. At present
in normal domestic use, but are also perfect
speakers for studio monitoring. Current rec.
retail price. including VAT, almost £1,400. Am
prepared to sell for £700. Demonstration if
required. Phone 0276 72897.

SITUATION S- WANTED
*Technician seeks position as trainee balance
engineer or technician in studio. Anywhere
considered. Box No. 717.
*Sound recordist with VTR experience seeks
full -time employment from April onwards.
Please write Box No. 714.
*Young man (23) seeks position in recording
studio or allied services. Maintenance and
some recording experience (live). Preferably
in Birmingham area, but will travel. 021 -355
3345.

x 50w. Dual Channel Power

Amplifier.

3678

A. SOWTER LTD, Dedham Place, Ipswich,

01 -680 2125.
*Vortexion 10 channel

cash. J. J. Francis (W.G.) Ltd., Manwood
House, Matching Green, Harlow, Essex CM17
ORS. Tel. Matching 476.

All Studio Equipment bought and sold.

MULTITAP MICROPHONE TRANSFORMER

1P4

*Revox G36 74/15 to sell or exchange for
Ferrograph Series 6, preferably 3I/705.
Telephone Dorking (Surrey) 711238 (office
hours).
*Audio mixer with full monitoring facilities.
Comprises Allen & Heath 6 channel stereo
mixer with full equalisation and stereo panning.
Monitoring consists of PPM reading A, B,
A+ B and A -B, switchable headphone output,
oscillator, and power supply. Also echo unit
and foldback facilities. £170 complete. Phone

*All Nagra equipment urgently required for

404!

CARDINGTON

P101 2

E.

01-950 -1667

Tandberg 9000X tape recorder.
Just overhauled by Tandberg. 13 months old.
Immaculate condition. £200 o.n.o. Phone 01-

TRAD

01 -891 2815.

SOWTER TYPE

Tel:

36 The Four Tub;aushey Heath. Hertfordshire. W D2 351

624 2971.

*For on site installation Wiring and prewiring

Primary windings for 600 ohm, 200 ohm and 60 ohm
with Secondary loadings from 2K ohm to 10K ohm.
Frequency response plus/minus }dB 20 Hz to 25 kHz.
Contained in well finished Mumetal box. 33mm diameter by 22mm high, with colour coded end leads, low
distortion. DELIVERY (small quantities) EX STOCK.
HIGHLY COMPETITIVE PRICE. FULL DETAILS ON

separation at source

*For sale.

476.

of patchbays, etc., call

and

durable means of improving

FOR SALE
Ten different colours of 14/.0076 x 2 braided mic cable, all Revox equipment, 45in.
spring tensioned mic arm, ¡in. thread for
stand adaptors, designed for D202, etc.

*Disc- cutting styli for all types of mono and

*Uher 4000S. Guaranteed overhauled

quality range

truly effective, attractive

Quad 303, Revox A78, Spendor Speakers,
mic stands, etc.

Tel. Rickmansworth 72351

Tel. 0788 -810877 (Rugby)
Call, write or phone us

a

provide the discerning studio with

Vari- pitch, Vari-speed, etc.), AKG, BX20,

Studios, Rickmansworth,
Herts, England

Freemantle Road, Bilton, Rugby
Warwickshire CV22 7HZ

Manufacturers of

FOR HIRE
Revox A77 (hs + standard, NAB + CCIR,

Jackson, The

19

LTD

of acoustic screens which

Viewing by appointment with Malcolm

RUGBY AUTOMATION CONSULTANTS

IN,JA IPLnrNf

(0704) 840328.

stands, etc.

Custom - built mixers for groups, P.A.,
hospital broadcasting, recording, discos, etc,
RAC plug - in audio modules for building
your own mixers.
Sony, Akai, TEAC, Tandberg, Marantz, Lux,
Nikko, Dual, Quad and Armstrong dealers.
Shure, Calrec, AKG mikes and stands, etc.
APRS Manufacturing members.

*Microphones. Two off. A.K.G. D202CS
with boxes, stand adaptors and tuchal to
cannon leads. £70 the pair. Please contact
Colin McCubbin,01 -7 31 2553.

-callers welcome
MIDLAND SOUND LTD.
ALBERT STREET, RUGBY.
Tel. Rugby (0788) 71419

OPPORTUNITIES
*Young man (22) requires partner, interested
in opening professional studio (Liverpool or
Manchester area). Must be competent, enthusiastic and have cash and /or decent recording
equipment. Telephone John 051 652 6936
(evenings). No mercenaries or businessmen
please.

Editor

LEADING WEST LONDON
RECORDING STUDIO

Studio Sound

requires the following personnel: -

MAINTENANCE ENGINEER
SENIOR
RECORDING ENGINEER
Salary will be commensurate with that of ability and
experience.

i

The maintenance Engineer will be required to work
on his own

initiative and be able to develop technical
operation.

ideas to practical

The Senior Recording Engineer will be expected to

work

in close liaison

A-/`d

with the management team.

ALL REPLIES WILL BE TREATED IN STRICT

CONFIDENCE

Michael Thorne is Editor of
Studio Sound. He is leaving soon
so a successor must be appointed.
If you have knowledge of recording,
music and production and you
believe you can develop
Studio Sound internationally
as well as in the U.K.,
write in confidence to:Andrew Isaac,
Director,
Link House Publications,
Dingwall Avenue,
Croydon CR9 2TA.
Telephone 01 686 2599
:

BOX

.

715

Inner London Education Authority
London College of Furniture 41 -71 Commercial Road
London El ILA

ILINK HOUSE GROUP

DOLBY SYSTEM

OR

DEPARTMENT OF MUSICAL INSTRUMENT TECHNOLOGY
Technician (Grade 4) required to be one of a team of three. The applicant should
have at least seven years experience (including training) in any aspect of audio
electronics but preferably relating to Electronic Music and musical instruments.
Preference given to candidates with OND or ONC or two 'A' levels or Ordinary
City and Guilds or equivalent. The successful applicant will also be expected to
help generally in the rest of the Department.

Salary-L2,247

by annual increments to £2,628 pus L441 London Allowance.

Send stamped, addressed envelope

for application form

and

APPLICATIONS ENGINEER
Dolby Laboratories manufacture and market professional noise
reduction equipment which is widely used by major recording
companies, recording studios and broadcasting authorities
throughout the world. The Company has enjoyed successful
growth from incorporation in 1968, and recent promotion leads

to the present vacancy.

further details to

the Senior Administrative Officer.

PREVIEW TWO (SOUND) LTD.
Are opening a RADIO COMMERCIALS and + -inch
STUDIO in the West End and need a top SOUND
RECORDIST /MIXER with experience of Stereo Radio
Commercial production and Audio Visual work.
Excellent salary and opportunity to be part owner of
a new project sponsored by an already successful
recording company. BOX No. 716

Reporting to and working closely with the International Sales
Manager the person appointed will be involved in all technical
aspects of sales, e.g. field servicing, providing technical information to overseas distributors and directly to customers, giving
demonstrations and training courses, and visiting recording
studios and broadcasting organisations, both in the UK and
abroad.
The successful applicant will be an electronics engineer who
enjoys dealing with people and problems. Aged between 25 and
35 he or she will probably have a degree and may well have
experience of recording studio or broadcasting practice. European
languages would be useful but are not essential.

Salary is expected to be around f4,000 but the right person may

justify more.
Write with brief details, or telephone:

ELMAR STETTER, International Sales Manager
Dolby Laboratories Inc., 346 Clapham Road, London SW9 9AP

Tel: 01-720 1111
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*N

INDEX TO ADVERTISERS

WANTED

*8 or 10 into 2 or 4 Studio Mixer, Garrard 301
or equivalent, with arm, small monitor speakers
(Tannoy or equivalent), Jack Bay Broad Patt.
STC 4038. Travelled, damaged or old equipment considered. 01 -580 3184.
*Wanted: professional spring reverb unit and
Neumann V47, V67 or V87 microphone. 01794 2694.

*Pair AKG

C451 Condenser

Microphones, pre-

ferably with cables and power supply. Perfect
condition essential. Tel. 01 -851 9116.

STUDIO WANTED

Reputable, personalised audio production company, widely experienced, with
good clients, seeks alliance with small/
medium size recording studio. London
area, central or n /west preferred.

s
s

Objective-mutually profitable partnership; possibly takeover if desired.
Reply in confidence, with basic details
of facilities to: John Mears,
22 Southfields,
Hendon, London s
NW4 4ND
Tel: 01 -203 4259

*Small professional studio, just opening
any equipment, mikes, stands,
headphones, etc. Epsom 24870.

needs

Revoxes,

*Charity seeks sponsorship from progressive
electronics company who would be interested
in new commercial venture. Reply in confidence to Box 718.
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.
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complete service is offered compris-

ing master script copying, arranging

commentators (for any language), recording,

editing,

sub -mastering and

bulk cassette or open reel duplication.

As industrial dealers for the above products, we can offer the
best prices, most models ex -stock or on short delivery,
write or phone for quotations

HIRE USED REPAIR
contact Mike Holmes for further details

AUDIO CENTRE SHEFFIELD
Enquiries to

GLOSSOP ROAD
SHEFFIELD SIO 2HS
284

01

-723 6635

Telephone (0742) 730064

Published by the Proprietors, Link House Publications Limited,
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South Crescent, Store Street, London, WC1, and printed by Arthurs Press Limited, Woodchester,
Stroud, Glos. GL5 5PB.
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`Unmistakably
`Warrl*Beck,

Ward -Beck creates and produces custom designed professional sound control
equipment for the broadcasting, film and recording industries.
Tomorrow's Technology Today.

Ward -Beck Systems Ltd., 841 Progress Avenue, Scarborough, Ontario M1H 2X4
Telephone (416) 438 -6550. Telex 06 -23469
Canada

First
to

last
When the Revox A77 MKI first appeared in November 1967 it was
acclaimed "The Magnetic recording masterpiece of our time ".
To- day-more than 8 years and hundreds of thousands of A77's later the
current MK IV version continues to outperform and outlast its
contemporaries in every role-from home recording to digital data
acquisition and 24 hours -a -day automated broadcast applications.
Now save yourself the cost of experimentation
in tape recording select the Revox A77 the
recorder that will neither add to nor detract from
the original.
Contact your nearest Revox Dealer for a
demonstration.

The

Revox A77
MKIV
buy it first
it's built to
last

R EVOX
Revox C. E. Hammond & C -i. Ltd., 105/109 Oyster Lane, Byfleet, Surrey KT14 7LA.
Revox Corporation 155 Michael Drive, Syosset N.Y. 11791 U.S.A.
Revox Corporation 3637 Cahuenga Boulevard West, Hollywood, California 90068.
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