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Last October I included a list of geographic areas which the Independent Broadcasting
Authority suggested as being suitable for new British commercial radio stations, and the
following January’s issue included the final list of nine areas selected by the Home Office.
These new franchises have been variously advertised over the past few months, and most
of the new stations have now been offered to suitable consortiums, who are now presumably
selecting their staff and premises, and seeing how much money they have left for technical
equipment. It is no secret that some surprise has been expressed at some of the consortiums
selected by the IBA, but that is another story. And while these nine new stations are
expected on-air progressively during 1980, the Home Office (with a recent change of
Government, previously responsible for the initial introduction of commercial radio six
years ago) has wasted no time in suggesting a further 15 possible sites bringing the total to
43 stations; potentially operating by 1981 (if the IBA can get the transmitters up fast
enough). The new areas proposed are: Ayr, Barnsley, Bristol, Bury St Edmunds, Canterbury/
Dover, Guildford, Leeds, Leicester, Londonderry, Luton/Bedford, Newport, Preston/
Blackpool, Swindon, Worcester/Hereford and Wrexham/Deeside. But what technical
experiences have been learnt from the first six years of commercial radio—apart from the
obvious fact that most of the early stations are now on their second round of equipment,
and mostly not for life-expiry reasons? Next February's issue should tell all.

Meanwhile, here is a thought for future chief engineers. Do you really require thousands
of NAB cartridges cluttering up your new statior? With complex cart machines that even
require motor-driven azimuth correction, due to fundamental design deficiencies in the
original cartridge design? Or has technology provided a potentially new technique to
replace cartridges? Two separate developments have provided the technology for a new
type of commercial transmission system: computerised commercial scheduling systems and
digital audio. Digital storage is reducing in cost each year, and computer discs can now
store about 250Mbytes for £6,000, which is sufficient to digitally record over 80 30s stereo
commercials or promos, complete with logging data. The computer would know which
commercials were scheduled for which times of the day and present them to the presenter
or engineer (complete with alphanumeric display of title etc) ready for transmission upon
the simple press of a button. Alternatively, the commercial could be selected by code num-
ber or even keywords. Regularly used promos could be allocated to a single switch by simple
computer programming, retaining the instant access of carts. Only panel space would limit
the number of promos thus available by pressing a single switch, while all material would
be automatically selected from the computer disc however chosen for transmission. All
logging, billing and transmission certification would be automatic and inherent in the
system.  Distribution of commercials to stations could be in digital form on a fleppy
computer disc, down a conventional phone line (10 minutes for a 30s commercial, but
even that is rather faster than Red Star parcels or post), or preferably down a data circuit
operating at 50k bits/s which would handle stereo in real time, with addresses so that all
the stations destined for the commercial receive and store it automatically. While the
computer might already be on the shopping list for new stations, the digital disc drive cost
would probably be less than that of the several triple stacks, and then no cartridges to
buy, or handle. Something for the future? It’s all possible today.

Cover of Formula Sound equaliser
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Peace and quiet

The quietest sound the ear can hear moves
the eardrum about 10-9cm, one tenth the diameter
of a hydrogen molecule. Movement due to
random thermal bombardment of the eardrum
by air molecules is around this same level and
largely accounts for this limit of sensitivity*

But the distortion contribution from a QUAD
405 amplifier in normal use (say 85dBa) moves
the eardrum less than this amount.

Perhaps sitting in a very quietroom at -100°C
and without the music we might nearly hear them
....put “tisbitter cold”

For further details on the full range of QUAD
products write to:

The Acoustical Manufacturing Co. Ltd.
Huntingdon, PE18 7TDB. Tel: (0480) 52561.

*Sensitivity 1s never made more acute by the presence of other sounds

QUAD

for the closest approach
tothe original sound
QUAD 1s a Registered Trade Mark

Y
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At Trident, we believe
In giving you exactly what
you want, not simply
supplying whichever
console comes nearest to
your present requirements.

That 1s why we have
developed our latest
console — the Series 80.

Being fully modular, it
can be tailored from 16-
track to its full mainframe
capacity of 24-track at
any time. And when you
want to go automated,
that’s simple as well.

=T NENTS

@ f%’\D/E ,
{,NETW CONSCLES

So you really can tailor
your facilities as and
when you need to.

The quality, of course,
1s up to Trident’s usual
high standard, with fully
modular patchbay (512
patchpoints), +24dBm
output capability and 4
solid state switching, all
based on designs proven
reliable with the superb
TSM range.

But the best feature of
all is its highly
competitive price: £15,000
— £20,000 depending
upon format, with a
financial package deal
available.

SERIES

Contact Ken Bray or
Steve Gunn who'll be
pleased to arrange a free
demonstration for you. |

vaseprappaegy
idbbineiii

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

Trident Audio Developments Ltd. |
Shepperton Studio Centre, |
Squires Bridge Road,

Sheppertor, Middlesex,

England.

Tel: Chertsey (09328) 60241

Telex: 8813982 Trimix G

TRIDENT, w

oM (o

America Area 1 Studio Maintenance Services, California. Tel: 213-877-3311
America Area 3 Winteradio Companies, Parma, Ohio. Tel: 216-886-5536

Canada La Salle Audio Products Ltd, Montreal. Tel: 513-342-2511

Italy Audio Products International, Milan. Tel: 392-273-896
South Africa Leephy (Pty) Ltd,, Johannesburg 2092. Tel: 010-48-3821

America Area 2 Sound 80 Inc., Minneapolis. Tel: 612-721-6341
America Area 4 Empirical Audio, New York. Tel: 914-762-3089
Australia John Barry Group, Sydney. Tel: 61-2-439-6955  Belgium Naybies, Brussels. Tel: 32-2-734-31-38

France Lazare Electronics, Paris. Tel: 33-1-878-62-10
Holland Cadac Holland BV, Hilversum. Tel: 31-35-17722

Japan Continental Far East, Tokyo. Tel: 81-3-583-845]

Spain Neotecnica S.A.E, Madrid. Tel: 34-1-242-09-00

Germany Peter Struven, Hamburg. Tel: 49-40-801028
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EQUALIZERS
SOUNDCRAFTSMEN
Graphic EQ’s.

SAE Parametric EQ's.

JVC SEA 10 (2 x 5 Band),
SEA20 (2 x 7 Band)
TECHNICS SH90I10 (2x 5
Band), SH9090 (I x 10 Band)
MXR (I x 5 Band), (I x 10
Band), (2 x 10 Band)
MM-Pace (2 x Band), SR271
(I x 27 Band)

WOLLENSAK
WOLLENSAK/West
End Distributors

Saary: * N
o =
" W S
High Speed Duplicators.
£1498 -90 - VAT. New 2772A/V
gives 2 stereo musicassettes in

under 4 minutes. Call in for a
demonstration.

. n_

UHER PORTABLE
RECORDERS

As used by most
Broadcasting Companies.
All models in stock plus every
accessory available.

Very low
prices, e.g.
40001C £225
+ VAT.
+SONY
NAKAMICHI
+J)VC+

: TECHNICS 4
TEAC.
1 Portables all

Off the Shelf.

REW

7 504
) . .
\
yl“f € A //'V
/ &’
X \
L - |
REVOX

Incredible stocks at
ridiculous prices!

v v
L5,
o '

A77, B77, A700 Off the Shelf.
High speed, low speed, vari-
pitch + all accessories!

Ring us now for the lowest price.

\H

TAPE AT
TRADE PRICES
Any quantity—
same price
tape, 10" reels.

AGFA PEM368 Metal ...... £10-06
AGFA PEM368 Plastic...... £7-79
SCOTCH 207 Metal ......... £9-81
SCOTCH 207 Plastic......... £8-03

MAXELL UD180 Metal...... £8-89
TDK AUDUA LB3600 Met £11-40
TDK AUDUA L3600M Met £9-50
SONY SLH-11-1100BL Met £10-00
SONY SLH-740B Metal ...... £6-89
REVOX 601 Metal
REVOX 601 Plastic ......... £10-00
All above prices exclusive of VAT.
Also large stocks of 77 & 5” reels.

8 TRACKS " or |”
Both Tascam and Brenell
Recorders in stock for immediate
delivery.

Plus complete range of 8 Track

ancillaries.

MICS-OVER 500
ALWAYS IN STOCK!

4%
Sk e
?‘ .‘\557

AKG We carry every model

inc. capacitors

BEYER Most dynamic--ribbons.
CALREC 600 Range.
SENNHEISER Large stocks.
SONY All models.
NAKAMICHI All models.

E.V. Selected range.

SHURE Very large range.
NEUMANN All popular
models.

-+ Cables, Transformers, Stands,
Connectors & Clips, Windshields,
etc.

CANNON XLR’S
ANY QUANTITY—SAME PRICE

e XLR3- 10 €139
Y XLR-3-12¢ £1.06+ T
XLR-3-31¢ £1.85 + T

o4 e ]
ST XLR3326 £1.06 41

AMPLIFIERS

HH S500D, TPA, All stage
amplifiers.

SAE From 2 x 50 watts to

2 x 400 watts RMS.

QUAD 405, 303, 50E usually
in stock.

. | JPS A fantastic range of budget

studio amps.
AMCRON DC 300A, D!50A,
D60. Trade prices.

| SPECIAL
. OFFER

|AMCRON DI50A
£310 VAT FEW ONLY

| -

4-channel recorder.
Symul-sinc. 104" reels,
7% + 15 ips.

NOW BACK IN STOCK
Price on application.

MIXERS

The widest range under one
roof!

From £35-£2500.

Mixers in stock:
SOUNDCRAFT 16/2, 12/2,
12/4 Series H.

HH 16/2, 12/2.

MM All models.

TEAC-TASCAM Models
1,2,3,5 4 Accessories.
CANARY 10/2, 10/4.

HILL 16/2, 10/2.

SONY MX8, MX510, MX650.
Plus ALLEN & HEATH,
JYC, UHER, EAGLE, etc.

Plus Echoe’s, Phasers, Flangers,
Limiters, Noise Reducers,
Expanders, Mix-Downs, Mic
Stands, Cable Drums, Disco
Gear, Chassis Speakers, Studio
Monitors, Headphones, Demags,
Splicers, etc.

PRO-AUDIO & DISCO: 114-116 Charing Cross Road, W(C2 01-836 2372 7851
Also separate floor of Hi-Fi and Video Phone 01-240 3386/7
TAX-FREE EXPORT & EXPRESS MAIL ORDER: REW House, 10-12 High Street,

Colliers Wood, SW19. 01-540 9684 @ Also at 230 Tottenham Court Road, W.I.

d™Mie
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Lowest Prices
Largest Stocks. All
Studlo & Stage Equipment

EXCLUSIVE FROM REW

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

POWER AMPLIFIERS
<4 PARAMETRIC EQUALIZERS

Prices exclude VAT

Protex quick-release latches, handles, corner

2800 Parametric equalizer 2 x 4 Bands........................ £408-00 pieces and fasteners are used by some of the

1800 Parametric equalizer 2x 2 Bands........................ £239-00 world’s leading manufacturers because they are
4000 Electronic crossover, stereo, variable frequency ...£155-00 just right for the job.

4100 Digital time delay, stereo ................................. £354-00

2200 Power amplifier 2 x 100 watts .. ....................... £346-00 t

2400L Power amplifier 2 x 200 watts ................. . . £578-00 pro ex FASTENERS LTD.
2500 Power amplifier 2 x 300 watts .. ............. .......... £755-00

2600 Power amplifier 2 x 400 watts......... R S ey Arrow Road Readitch Worcs. Tel: Redditch 63231
5000 Impulse noise reduction unit.............................. £176-00

SOUNDCRAFTSMEN

America’s Largest Manufacturer of Graphic Equalizers

GRAPHIC EQUALIZERS
2204 2 x 10 Bands...... £199-00
2205 2 x 10 Bands,

GALAXY
Direct DC

rack mount ........ £226-00 NEW CLASS H Dri
rive rvo
2209 2 x 10 Bands, POWER AMPLIFIER Se
rack mount, 5002 2 x 259
60C ohm balanced :,1;::5 met:rs £399.00
infout XLR ............ £319-00 ' Pric'e.s“é‘x'glude VAT
HH DIGITAL

MULTI ECHO

Studio quality at an economic Fu" Servo
price. Faciiities include

A.D.T.. echo and reverb. LOOP Speed
Fully electronic (no tapes or

discs) giving exceptionally contro'

low noise.

Instant Start

Variable Speed Control
Back Cue (no motor drag)
Direct Speed Read Out Led
Slip Cueing

Remote Start Stop

Open 9.30 am — 6 pm — 6 days a week
Just walk in — 959, of advertised
gear available off the shelf

i

Payment by: Cash,
Barclaycard, Access,
American Express, Diners,
HP (Instant credit possible)

THE LOW PRICE HOT
LINE 01-836 2372

LR b D

LEE ENGINEERING LTD.

1 NAPIER HOUSE, BRIDGE STREET,
NEAREST TUBE STATION - WALTON-ON-THAMES,

TOTTENHAM COURT ROAD UNDERGROUND SURREY, ENGLAND KTI2 IAP
TEL: WALTON-ON-THAMES 43124/5/6 TELEX: 928475




fact:

the SC39 Series meets all

the unique demands of
professional cartridge users

Broadcasting

Recording

Disco

Transcription and other professional uses

The Professional Challenge: undistorted playpack.
even of the toughest-to-track, “hottest” recordings

The SC39 Solution: e Shure-designed shank struc-
ture and bearing assembly gives trackability up to and beyond
the theoretical cutting velocities of today's recordings. Frequency
response is essentially flat across the audio spectrum. optimized
for professional applications.

The Professional Challenge: payin, dayout
rigours of slip-cuing, backcuing, and the inevitable stylus abuse that
comes with the job.

The SC39 Solution: the internal support wire and special
elastomer bearing ensure stable and accurate backcuing without
groove jumping. This, plus the following exclusive features, protect the
SC39 from accidental stylus damage.

SIDE-GUARD
Stylus Deflector

A unique lateral deflection assembly
prevents the most common stylus dam-
age by withdrawing the entire stylus
shank and tip safely into the stylus hous-
ing betore it can be bent

FLIP-DOWN
Locking Stylus Guard

The exclusive lever-operated. locking
stylus guard gives the stylus tip positive
protection when nctin use. With the flip
of a lever, it snaps out of the way. and
positions a highly visible cuing aid

The Professional Challenge: Prolonged record (and
lacquer master) playability without objectionable noise buildup

The SC39 Solution: A unique Shure MASAR™ stylus
tip is designed to minimize noise and cue-burn on records.Tests
on lacquer masters show that the noise level on a record played
repeatedly with an unworn Shure MASAR tip is significantly below
that of a similar disc played with an unworn conventional stylus
The SC39 also reduces noise buildup on 45 rpm records made
from reprocessed or substandard vinyl.

The Professional Challenge: A muttipicity of dif-
ferent applications. which no one cartridge can satisfy

The SC39 Solution: The Scag Series consists of the
following three cartridges. for every professional and high fidelity
application

— S -
Cartridge Stylus tip Tracking force | Applications 1
SC39ED Biradial 3/4—1-1/2 | High fidelity, or
(Elliptical) grams where light tracking
forces are a consid-
eration. Transcrip-
tion, recording lab,
playback of lacquer
masters, high quality
broadcast.
SC39E) Biradial 1-1/2—3 Where heavier
(Elliptical) grams trackin%f%‘ies are
] required. AM
SC39B Spaes] broadcast, disco.

The SC39 Series Professional Pickup Cartridges

HEEEEE

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

ACOUSLICS

Stage Quality -
Studio Sound

gl 7 %
L2 (P8
.

stage. The D 300 series - consist-
ing of three microphones -~

offer the maximum sound :
quality. These microphones are
designed especially for musicians,
mainly for vocalists.

D 310-D 320B -D 330 BT

@ Extremely robust

@ Shock-mounted microphone
cartridge

@ Excellent suppression of
handling noise

AKG Acoustics Ltd.

191 The Vale, London W3 7QS
TF: 01-749 2042 (5 lines)

TX: 289 38 (akgmic g)

-directional po

minimise acoustic feedback
and ambient noises

® Unequalled reproduction of
both voice and music

@ Extra protection provided
against all kinds of mechanical
shock

@ Individual sound shaping by
use of three-position contour
switches (D 320 B, D 330 BT)

® Abuse proof

These microphones are designed

for professional use.

They'll be your best partner on

stage.

Senc this coupor for irformation about
AKG products

O STEREO HEADPHONES
O MICROPHONES
O MAGNETIC CARTRIDGES

Name
Street

Town _

Postcode .

ADV274/1/E




More than
the bgest
connections..

Cables, cords, jackfields, connectors, switches,
adaptors, components, tools, faders, DI boxes,
intercoms, headsets, service aids, microphone-
stands, goosenecks, cable drums, racks &
cabinets, level indicators, a portable
Dolby ‘A-type noise-reduction unit, and more.

112-PAGE 1979 CATALOGUE, FREE
ON REQUEST

FUTURE FILM DEVELOPMENTS
36/38 Lexington St, London, W1R 3HR
Tel: 01-437 1892/3 Telex: 21624 ALOFFD G

Cables: Allotrope - London W1

You may not have seen one quite like this before, but the major part of the product
shown is not a stranger to professional audio — behind the disguise of a rack-
mounting steel case, the XLR type connectors, the pre-set input level controls

(variable from 0.5 to 3 Volts), and the channel input link switch, rests a familiar and

particularly well respected power amplifier — the QUAD 405.

Professional conversion packages for QUAD 405's
available as a kit or ready assembled from

SOUND REINFORCEMENT SERVICES
3 Melior Ct, Shepherds Hill, London, N6.  Telephone for further details, 01 348 0212

10 STUDIO SOUND, OCTOBER 1979



NO COMPETITION

The superb 3.77 is the only choice in compact professional recorders.

Who says?

Hundreds of satisfied professional users — Broadcast authorities, studios, record companies,
universities etc etc.

What makes it the best?

The 3.77 provides more performance and features for your £ than any other model. Like 3 speeds, flat
metal facia with excellent editing facilities, 100% variable speed control, logic control with motion
sensing, line-up oscillator.

An Product.

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



= Noise guaranteed to be-90 dBm or
better.

» Sealed Mil-Spec pots.

* EQIN/OUT switch on front panel

PLUS OPTIONAL CROSSOVERS FOR B1-AMPING!

e Dual buffered outputs for bi-amp
operation.

* Accessory socket to permit insertion
of 12 dBl/oct. or 18 dB/oct. low level
crossover for bi-amp outputs.

FEATURES:

» 27 1/3 octave bands on ISO centers
from 40 Hz through 16 kHz.

* 10 dB boost or cut on continuous
contro'. Equal Q in both boost and cut
conditions.

» Variab ehigh-pass f Iter from 20 Hz to
160 Hz with 12 dB/octave roll-off.

» Filter Q optimized for best summation
with adjacent bands.

SERIES 4000 ACTIVE EQUALISER |

MONITOR
 EQUALLSER!

ALSO:
ANALYSERS
* MODEL 140 1/3 OCTAVE ANALYSER
FOR ROOM EQ

e MODEL 142A SIGNAL MONITOR
e MODEL 150 OCTAVE BAND
ANALYSER

instruments,
incorporated

P.O Box 698 AUSTIN TEXAS 78767
PHONE AREA 512/892-0752

Scenic Sounds Equipment,
97-99 Dean Street, London W1. Tel: 734 2812

Input noise 2000hm source-128-5dBu (1-2dB NF)
*Mixing noise 16 Ch. routed at unity gain -85dBu
Output noise -98dBu  All at 20kHz bandwidth
A very quiet mixer for the small studio or Self-Op
Musician 24/8 size 176 x 70 x 30cm
*Measured at 0¢ Bm input: Distortion 0-01 %, 1kHz

MAGNETIC TAPES LTD.

QM2 Series
24 Inputs

8 Out 16 Track Monitor

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

Chilton Works, Garden Road,
Richmond, Surrey, U.K.
Tel: 01-876-7957

12 STUDIO SOUND, OCTOBER 1979




e Robust Movers.

When a Studer The value-for-money For more information
machine is needed as a B67 offers proven reli- contact EWO.Bauch Limited.

rugged, reliable work- ability and performance
horse in the studio or to justify its acceptance as S I UDER

mobile unit, the B67 isthe  the direct replacement to

natural choice. the renowned B62. CH-8105 Regensdorf Telephone (01) 840 29 60
FW.O. Bauch Limited
49 Thecbala Street, Boreham Wood Hertfordsnire WD6 4RZ
Telephone 01-953 0091 Telex 27502
STUDER REVOX AMERICA INC Nashville STUDER FRANCE S A R L Paris STUDER REVOX CANADA LTD Toronto

Telephone (615) 329-9576 Telephone 5335858 Telephone (416} 423-2831
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Lexicon Has a
Delay System for Every

Application and Budget

The Lexicon Modet 91 Delay System

we've taken our soghisticated big-system Model 102
OCM technology and packaged it for small budgets — churches,
schools and colleges, community auditoriums and similar in-
stallations. :

And, we've done it without compromising on Lexicon
quality or resorting to delta modulation techniques.

Our modestly priced Model 91 has features that have
made the 102 the choice for many of the world’s greatest con-
cert halls and studios. You get uitra Iqw (less than .08%)|noise
and distortion ... dynamic renge greater than 90dB8...0 to
120ms delay, adjustable in 7.5ms increments...S-level LED
headroom indicator ... automatic audio by-pass for zero delay
or emergencies.... plus other advanced Delta-T performance
extras.

And, like all Lexicon systems, the Model 91 digital delay
is conservatively designed and modular for fast, easy, on-the-
spot maintenance. There's nothing like it in its price range!

Modei 92 System

Another modestly priced Lexicon system with “con-
cert hall quality” features! Gives you ali the superb perfor-
mance of the Model 91 —plus two delay outputs instead of
one. The Model 92 is also an excellent choice for sound studios
where a quality delay is required for doubling or echo pre-

Model 93
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Big project or small, the job’s done right wher it’s done
with a Lexicon digital delay system. Write for full information

[_J]
eXIcon X Waltham, Massa etts. 02154 LSA
‘\J {

Prime Time Model 93 Delay/Processor/Mixer

Specifically designed for studios and entertainers,
the Model 93 combines flexibility and versatility hereto-
fore unavailable in any system anywhere. Included are two
time delay outputs inoependently adjustabie from 0 to 256ms
...completemixingifor delay and reverb processing ... integral
VCO for vibrate, doppler pitch shift, flanging and similar special
effects. .. lomg deiav (up to 2 seconds) special effects...and nu-
merous other advanced capabilities. Features 90dB dynamic
range, with less than 008% distortion-at all delay settings.

Model 102 Series

The ultimate in sound quality. Stereo and Mono
mocels for studios anc sound reinforcement with 15 kHz band-
width and 1 to 5 outputs. Options include VCO, remote controls
and Extension Chassis for very large systems. Full modularity -
and computer quality construction insure system flexibility
and high reliability; proven In more than a thousand installa-
tions world-wide.




Analyse-Equalise-
Eliminate

Formula Sound help you eliminate your
sound problems with the SI9GA

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

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

More information from
For the Studio the S19GA enables the engineer to adjust his monitoring 5
equalisation with confidence, knowing that the balance he hears is what's V‘li?v’}"&
For the Concert Hall - the SI1GA is luable aid f &?f?gé'

or the Conce all — the is an invaluable aid to compensate for poor
hall acoustics. i 4 S)g F ORMULA
Sound reinforcement — switching the SI9GA analyser display to visually monitor SOU ND LIMITED
programme lets you pinpoint and tune out acoustic feedback. '
For the serious audiophile - the S19GA offers professional analyser facilities ata 3 Waterloo Road,
realistic price for domestic use. Stockport SK1 3BD.
Full professional specification - Maximum level + 20dBV. Equivalent input noise Telephone: 061-480 3781.
—90dBV. Total distortion less than .01%. Telex: 669249.
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nstallation companies. otfering you a Iriendly and

MXR 2x15 Band helptul service

N
Graphic Equaliser Every item we supply is tested and aligned in our own Wﬂ
workshops. and after-sales service i1s always readily
available. \

We supply anything from an XLR to a complete
R-track studio installation. at competitive prices 1o
clients that include recording and AV studios. govern-
ment departments. schools. radio stations, theatres
and PA companies in all parts of the world.

Quad 405

MXR Digital Delay Our stocks include AKG, Allen & Heath. Beyer, Brenell,
Ferrograph. JBL. MXR. Neal. Quad. Revox, Sescom. )
Shure, Sonifex, Studiomaster, Tannoy. Teac, and Uher. Allen & Heath Series 3

STUDIO
EQUIPMENT
SERVICES

Studio Equipment Services Ltd.

The Studio Shop, Oxgate Farm
Coles Green Road, London NW2 7EY
Telephone: 01-452 1979
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Like their BGW amplifiers.
Why is it so many have come
to rely on BGW? Why in less
than ten years have BGW
amps become the number
one choice among audio
pros worldwide?

Because their legendary
performance refuses to fail
even under the most severe
conditions you can throw at them.
Rugged, awesome power that's been
tamed by continuous common-sense

steel modular construction
are all synonymous with a
BGW product.

We are now proud to
introduce a new cost-
effective 175 watt per
channel power amplifier . ..
the Model 600. It's a quality
basic power amp, built
around our super reliable
750 B/C output modules. It's in a big
834" high rack-mount package so it runs cool and
costs substantially less than a 750C. It's a quality BGW

engineering. That's why there are more BGW amps in amp and the answer to the professional who wants
discos than any other kind, and why there are so many BGW on a budget.

in recording studios and on concert stages. Check out the new 600 at your dealer. He'li show you
BGW has earned a reputation for building superbly an amp that lives up to your expectations with

engineered products ... massive heat
sinks, large safe operating area,
redundant output stages, welded “#

performance you can compare to
anyone...and reliability that
s ', . compares tonoone.

e -
- o
Depend On Us. = -

{SYSTEMS) BGW Systems Inc., 13130 S. Yukon Ave., Hawthorne, CA 30250 (213) 973-8090 In Canada: Omnimedia Corp., 9653 Cote de Liesse, Dorval. Quebec HOP 1A3
Exclusive U K. distributor: Court Acoustics. 35/39 Britannia Row. London N18QH. England



MULTI AP DIGITAL DELAY REVERBERATION PROCESSOR
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AUDITION DELAY PROGRAMS
SPACE STATION ss7.282 o rom— o
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PEAK LEVELGB l“ﬂ L——DELAY CLUSTERS——) __SPACE REPEATS

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

MIOI
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for one-third the cost of its rivals.

KEY SPECS: Delay Mode: 80dB dynamic range,
0.1% T (N+D). 7kHz, 256ms delay. 16 programs of
delay times for 8 Audition Taps: Reverb Mode: decay
time 0 to 3.5s.EQ +0/-10dB at 20 Hz and 7kHz, two
programs of reverb taps: Echo Mode: delay time: 1 to
255ms, decay time O to 13s. Mono In/Stereo Out.
LED Peak Level Indicator at O, -6, -15 and -304B.
Manufactured in USA. URSA MAJOR, SPACE
STATION and Multi-Tap Digital Delay are
trademarks of Ursa Major, inc.

IGLAND: FELDON AUDIO, London, (01) 580 4314 « BELGIGM: NAYBIES, Brussels, (02) 734 31 18 « GERMANY:

EN
URSA MAJOR ~ THuM-MAHR AUDIO. Langeniel, 0217372928 « R. BARTH, Kamburg, (040) 2 29 88 83  FRANCE: 3. Ceray
(1) 031.61.61 » SPAIN: LLEWELL YNJONES, Madrid, 637 07 52 » ITALY: AUDIO PROD. INT'L, Milan, 228.120 « HOLLAND:

Box 18 PIETER BOLLEN, Eindhoven, 040-520662 » SWITZERLAND: AUDIOCOM, Kerzers, 031 95 57 42 « AUSTRALIA: KLARION,
Bel MA 02178 So. Melbourne, 61 3801 » JAPAN: ELECTOR!, Tokyo, (03) 9506266 » CANADA: JMAR, Toronto, (416) 421 9080
elmont, « NORWAY: PRO-TECHNIC, Oslo, (02) 46 05 54 » FINLAND: AUDIOTRON, Helsinki, 410 688 » DENMARK:

(USA (617) 489-0303 AEG-TELEFUNKEN, Abertsiund, 02:64 85 22.
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An advanced location
mini-mixer of superb
specification and quality

with switchable polarity for use
with NAGRA IS and 4.2 models.

* High perfprmance integrated circuits — advanced variable
gain circuitry, presently only found in studio mixers, obtains the
best performance from all types of microphone.

The GEN-2

by Simmon

% Its exceptional headroom on the microphone channels together with switchable
low voltage power enables it to get the best results from modern high output condenser

microphones.

% Switched low frequency roll-off filters further enhance performance and give the recordist a new freedom

—and with fewer cables, much improved reliability.

The price is £364 plus VAT and carriage, and a stamped addressed envelope will aring you the gen about the “GEN-2".

uul simmnn lt 2 Market Street, Halifax, W. Yorks, England
p Telephone 0422 57442. Mon.-Sat. 4 day Thurs.
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“The original A77 had set a standard

by which | have judged other domestic and
semi-professional recorders for many years.
It is now clear that the new B77 sets a new

standard not easily surpassed at its price”
Angus McKenzie (March 1978)

=12"(0) ¢

For the full story contact F.W.O. Bauch Ltd., 49 Theobald St., Boreham Wood, Herts. WD6 4RZ
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Also in action with:
Thames TV Euston,
Radio Trent,
Piccadilly Radio, £
Thames TV Teddington G853
and the

Town House Studios

PROLINE

PROFESSIONAL

2000TC

recorders

In action with the professionals-
at Radio Clyde

Proline 200CTC recorders are now in action at Radio Clyde.
Fitted with a contrecl panel which was designed in collaboration
with John Lumsden, Chief Engineer of Radio Clyde these
machines suit the particular requirement of independant local
radio

The Prcline 2000TC is a state of the art 6.25mm professional recorder
designed for heavy duty operation.

Electronics nave replaced mechanics wherever possible. All board switching
is via solid state analogue switches. Tcgether with modular const-uction
which is used thraughout the Proline 2000TC is an extremely reliable
recorder which is easy to maintain.

The comprehensive specification also includes servo controlled DC spooling
motors using a digital open loop servo {patent pending) to provide constant
tape tension for all reel sizes. Twin servo controlled DC capstans with built
in varispeed. TTL logic for fast foolproof operation with the facility to
programme the logic and select various editing facilities depending upon
the users requirements. Velocity controlled spoolirg for easy editing and
position location. L.E.D. tape timer providing real time readout in minutes
and seconds at both fixed speeds.

P e
m LEEVERS-RICH
EQUIPMENT LIMITED

319 Trinity Road Wandsworth
London SW18 3SL.

Telephone 01-874 9054
Cables Leemag London SW13
Telex 923455 Wembley
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40 Channel Remix Console supplied recently
to Olympic Sound Studios, London.

f%‘:h -..,n-’ o= TR

The Series lll De Luxe range of mixing console
represents a high quality versatile system. A fully
detailed colour brochure, including price lists, is
available direct from the factory or agents.

AGENTS: South Africa Prosound, d ‘W.Grermany Eimus GmbH, U.S.A.
Canada C.O.R.A. Inc. Elkham, Upper Level Pretoria Sue}z% D1 Berlin 12,
131-18eme Rue, 1046 Quebec P.Q., Hillorow. Johannesburg 2001, . Herderstrabe 186,
Canada Tel.418-522-1397 South Africa. Tel. 642-8721/1208, P W. Germany. Tel. 0303122012
Denmark Audiophit Spain Telco Sqciedad Limita 1. j ot ; W Tics
Howitzei, 49-1, 2000 Copenhagen, Madrid, Spain. Tel. 1.2 G, Acoustics Audio Infport
Denmark Tel. 134 1622 France Reditec, o< L@ 4 88 a{%@s s Curtiusstrabe 85. 5%
Netherlands Pieter Bollen, Geluidstechniek bv, 82-68 Ffuél;a%ﬂmpgﬁﬁ.mm?" ¥ SRR R + . 4300Essent, Tel, 020 34

& Belgium

Hastelweg 6, Eindhoven,
Holland. Tel.40512777/520662

93330 Neuilly,

iy 4
- b | [

'World Radio History

arne, Ffér&:a_* - "’ '."
Tel. 30096 30 ‘% ;"‘ 3
W« S T R | \‘ ,‘um. 1§ . & L=3 )

Raindirk Limited pownham Market Norfolk T

el:
&N X Y

(Brochure Service Only)
Keith Monks Audio (USA),
652 Glenbrook Road,
Glenbrook CT 06906

Tel. (203) 348-4969

165 Telex No. 817737




SYNCON

MIXING BUSINESS
WITH PLEASURE

Rod Houison Recording is a personal experience made
:’tltgeiisl;(flssfggﬁjt’snLondon better or worse by the ergonomics of the
) mixing console. Syncon has more creative

facilities than any other unit in its price range,

o not that you will find many 24 track consoles

, at any price to compare with the following

el standard features. A 22 page information
package will reveal even more. Write today.

o—28 input-output module capacity.

o— 24 track monitoring and metering.
e—Quad and Stereo echo returns.

e—Quad monitor and mixdown.

o Free grouping and subgrouping.
o—Single master Record-Remix switch.

o — Sweep frequency eq. with switchable Q.
—Noise and distortion insignificant.

- P & G Faders as standard.

—+ 26 dB output on groups and inserts.

[ J
o
®
e— Producers desk with full patchbay options.

AHB

ALLEN AND HEATH BRENELL JD. Wt

Agents %

Audiomarketing  Son Professionel Intersonic  Fading Studio Sound TEM Sun Music Audiolab Hellas SAP - AC Lastron
Stamford U.S.A.  Paris Stockholm Madrid  Frankfurt Brussels Denmark  Greece Amsterdam Modena South Africa

ALLEN AND HEATH/BRENELL LTD, PEMBROKE HOUSE, CAMPSBOURNE ROAD, LONDON N.8. 01-340 3291



SAVE MONEY
SAVE TIME

WHAT IS OPTIONAL FOR THE
OTHERS IS FOR US A MATTER OF
COURSE '

* From 16 to 52 in/out channels

* 24 channel busses including panning
* 4 band parametric equalizer : A
* Continuously variable Hipass filter e Qa ‘
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* Up to 28 sends as standard e e

* 3 different channel mute grouping 0 STUDIO

* Momentary short travel mute , Q
switches :
All solo facilities including «Solo in
place» either in monitor or in remix
mode
3 master status logically reversible
on each channel
28 light meters either vu or PPM and
phasemeter as standard
28 Iso freauency third octave
analyzer
PLUS 30, RS64 automation with
separate mute and level encoding
using one 6502 microprocessor per
channel
High.quality and high performance
components

"~ ¥ Tough, reliable and attractively

designed

TALKBACK

[ O Y ey N by |

| B S A R B A

42, rue Pierre Nicole
75005 PARIS - Tél. 634.01.36
FRANCE
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The new multitrack recorder is now internationally recognized as an
eligible standard for modern multitrack recording. It incorporates state- mﬂgﬂﬂ
of-the-art technologies to make it the most functional machine in : oy

pe Industrial Tape Applications

the market. 1-7 Harewood Avenue

The sophisticated approach is represented by the outstanding transport ~ jyriebone Road, London NW1
response and stability backed up by the latest electronics. The PLL dc- Otari Electric Co., Ltd.
servo for pinch-roller-free direct drive capstan plus dc-servo spooling ;;12;;1}':‘;:*;233%‘;0
motors. Full-fledged remote and gapless/noise-free punches. SMPTE in- Phone: (03) 333-9631
terface access for any audio-video and audio-audio synchronization.

The MTR-90 is available in 16, 16 prewired for 24 and 24 track

formats. For details, please contact us.

The acclaimed approach to sophisticated multitrack recording.
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Autumn
| Special

| an ‘“‘across the spectrum’’ show of
Sound and Communications Equipment

| TUESDAY & WEDNESDAY
l 9th and 10th October, 1979
t

The Cresta Court Hotel,
Altrincham, Cheshire WA14 4DP

The exhibition opening times are . . .
Day One 12.30 pm to 8 pm
Day Two— 70.00am to 4 pm

... and admission is free

Canadian Instruments & Electronics Ltd.

Harris-Bass House, Station Road, Another ‘Star Show
likeston, Derbys. DE7 5TX 15[’ R 47 Windsor Road. Slough

Association of Sound &

Tel.: 0602 302331 Telex: 377755 Communication Enginnars  Berkshire. SL1 2EE (LSSt

studio faders

Audiofad Conductive Plastic mono and
stereo 104dmm stroke faders are available
in logarithmic and linear laws. A shorter,
80mm, CP fader is also available as a

direct replacement for the Model 810/800
wirewound.

For the latest brochure contact: Audiofad, Unit 14,
31 Poole Road,
Wimborne,
Dorset BH21 1QB
Tel. (STD 0202) 886322 & 511883
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Society of Professional
Audio Recording Studios
Representatives from a number of
top American recording studios
recently met in Fort Lauderdale to
form an American professional
society for recording studios along
the lines of the APRS in the UK.
The new organisation, which is to
be known as the Society of Profes-
sional Audio Recording Studios, is
dedicated to the achievement of
excellence and intends establishing
a code enumerating professional
standards, quality and expertise.
Additionally the society wishes to
be a major force in influencing the
advancement of engineering hard-
ware and techniques, and also
intends serving as a platform for
statements on technical matters
affecting the industry.

At the inaugural meeting of the
society in mid-June caretaker
officers were elected to serve until
industry-wide elections are held.
Joseph Tarsia, president of Sigma
Sound Studios, was elected interim
chairman and he will guide the
society through its formative stage
and membership expansion.
Regional members of the interim
board are Bob Liftin, New York;
Chris Stone, Los Angeles; Mac
Emmerman, Miami; and Glenn
Snoddy, Nashville. Founding mem-
bers of the society are: A & R
Recording, Atlantic, Howard
Schwartz Recording, Media Sound
and Soundmixers in New York;
Filmways Heider, Group 1V, Ken-
dun Recorders, Larrabee Sound,
Record Plant and Studio 55 in
California; Regent Sound and
Sigma Sound in Philadelphia; plus
Criteria in Miami, House of Music

One of Feedback's new instruments - VPG608

etc, will be held on a continuing
basis, and additionally conventions
will be held bi-annually just prior
to the AES Conventions in New
York and Los Angeles. Close
contact will be maintained between
the society and the APRS.

Applications for membership of
the society should be directed to
Kent Duncan, c/o Kendun Record-
ers, 619 South Glenwood Place,
Burbank, California 91506, USA.
Phone: (213) 843-8096.

Kintek — Colortek 4 dbx
John Mosely, president of Color-
trak Inc, who is responsible for the
development of the Colortek sound
system, has announced that it will
now be known as Kintek. This
change results from the formation
of a new corporation, Kintek Inc,
which incorporates the motion

picture interests of both Colortrak
and dbx. President of Kintek is
David Blackmer, with John Mosely
and Zaki Abdun-Nabi as vice-
presidents, while marketing director
is George Finkhousen. The cor-
poration’s headquarters are in
Newton, Massachusetts where it
will engineer and manufacture
equipment for motion picture
sound recording and reproduction.
Research and recording facilities
will be operated from Hollywood,
whilst marketing will be handled
from Tucson, Arizona. The Kintek
sound system has been under
development for some four years
and provides an Academy mono
track together with four separate
wide range stereo tracks within the
standard optical sound track area.
A recently introduced new product
from Kintek is the Stereophonizer,
which creates 3-channel stereo
from monophonic prints.

Below is a provisional list of the equipment surveys that Studio Sound
will be carrying during 1980. Will manufacturers who wish to be included
please supply information for publication not later than the 25th of the
third month before cover date, ie for the February issue, by November 25.

Cartridge Machines, Broadcast Ancillaries
Synchronisers and Timecode Equipment
Test Equipment — Part One

Test Equipment — Part Two

Metering, Faders and Modules

Studio Designers and Suppliers

in New Jersey, and Woodland .

Sound in Nashville. Studio Sound 1980 Surveys
The society is intended to be a

high profile contributing organisa-

tion, concentrating on the large

studios who have common prob-

lems in common bond sessions.

Accordingly, the society intends |You have been warned . ..

seeking additional members from

the major American studio opera- February 1980

tions, membership being by studio March 1980

and not by indiv@dua!, and maxi- April 1980

mum membership is preseatly M 1980

intended to be 60 studios. Member- ay

ship requirements include at least June 1980

three years in the business and a July 1980 Noise Reduction

{ninir;;utn sl:udio trequ(;{emen:tpf August 1980 Power Amplifiers

wo 24-tracks or two disc cutting .

o, AR s Sefxtember 1980 Monitor Loudspeakers

are $2,000 and a full-time staff will October 1980

be hired to operate the society. November 1980 Interconnection

.Extens'ive serpinars in all areas December 1980 Broadcast Mixing Consoles

including maintenance, recording January 1981 Multitrack Mixing Consoles

engineering, business management,
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New Feedback test
instruments

Three new test instruments have
been introduced by Feedback
Instruments. These are the SFG606
sweep function generator, the
VPG608 variable phase LF genera-
tor, and the LAN521 20in display
oscilloscope with a 4-channel input
control unit. The SFG606 features
both decade and octave sweep
facilities; a frequency range of
0.01Hz to 1MHz; attenuation
facitities of X1, X0.1 and X0.01;
and a variable sweep time range of
from 20ms to 60s. The VPG608
has a frequency response of 0.01Hz
to lkHz in five switched ranges
and has two main outputs of up
to 10V peak-to-peak, one reference
phase and one variable phase for
gain/phase measurements. Square
and triangular auxiliary outputs
are also provided for transient
response testing.

Feedback Instruments Ltd, Park
Road, Crowborough, Sussex TN6
2QR, UK.

Phone: 08926 3322.

Roland apology

The publishers would like to offer
their apologies for omitting the
importer’s name and address from
the Roland advertisement carried
on p55 of the September issue.
This should have read, Brodr
Jorgensen (UK) Ltd, Great West
Trading Estate, 983 Great West
Road, Brentford, Middx. TW8
9DN. Phone: 01-568 4578.

CA Audio Systems
Limited

CA Audio Systems Limited has
acquired the assets cf Cadac
(London) Ltd, the console manu-
facturing company which went into
liquidation earlier this year. The
new company has resumed full
production of consoles for music
recording, broadcast and theatie
applications and are offering a full
back-up service for facility expan-
sion, spares and servicing for exist-
ing Cadac console owners. CA
Audio Systems informs us that an
improved version of the recently-
introduced ‘In-line’ series of con-
soles is now available providing
full function fiexibility for record-
ing and mixdown. As options dc
sub - grouping, automation and
centralised routing are available.
CA Audio Systems Ltd, 141 Lower
Luton Road, Harpenden, Herts
ALS 5EQ, UK. Phone: 05827
64351. Telex: 826323. 28 p




Budget dbx

Noise Reduction
for Multitrack.

Ideal for use with Teac, Otari, Itam and Dokorder machines
Unbeatable 30 db Noise Reduction.
Total compatibility with DBX Professional studio Noise Reduction equipment.
Modular format. Simplicity of operation.

MODEL 158 - £1,498.00

The 158 is the most comprehensive of the 150 series Noise
Reduction Units. It provides eight channels of
simultaneous encode and decode, obviating the need for
mode switching of the noise reduction unit by operator or
machine. The modular construction and inclusion of a
spare one channel module within the frame ensure
minimum down time and the provision of both molex and
phono connectors allows rapid interface.

MODEL RM 155 - £650.00
The RM 185 is an eight channel rack mounting switchable

record or play Noise Reduction Unit designed for use with
Teac, Otari, Dokorder and other multi track tape machines.

It provides more than 30 db of noise reduction at a price
which makes this probably the most cost effective unit on
the market.

Denmark France Holland

Lake Audio APS, 3M France SA, Pieter Bollen
Artillerivej 40, Mincom Div., Geluidstechnik,
DK-2300 Copenhagen S Boulevard del'Oise, Hastelweg6,

Tel : Copenhagen 570 6C0 95000 Cergy Eindhoven

Tel: Paris 749 0275 Tel: Eindhoven 812 777

MODEL 155-
£325.00
A free standing

switchable 4 channel
unit of identical

performance to
the RM 155 which
is easily expandable as the studio grows.

The 150 series units are semi-professional versions of the
well established DBX professional noise reduction units.
Recordings made on any unit may be decoded by any
studio using professional DBX equipment-and vice
versa. More than 30 db of noise reduction allows
extensive track bouncing without audible build-up of
tape noise and DBX's un:que and patented circuitry does
not require critical matching of encodes (record) and
decode (replay) levels, hence reference tones and
metering are urnecessary.

For details on the DBX 150 series or any other DBX professional or
semi-professional product please contact:

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

Telephone: 01-734 2812

Norway Sweden Spain:

Kvam Audio, Tal & Ton Musik Mike Llewelyn-Jones
Tollbugt 7, & Elektronic AB, AP Postal 8.178

Oslo ] Kungsgatan §, Madrid

Tel: Oslo 412996  411-16 Gothenburg Tel: Madrid 637 0752

Tel: Gothenburg 130 216
27
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Local Radio
by Barrie Redfern

Focal Press Media Manuals
£2.95

After reading this book 1 am not
sure whether Mr Redfern was the
right man to write it. The introduc-
tion starts: ““This is the book that
tells you how to do almost anything
in local radio”, but the gaps in the
text can in no way justify this.

Mr Redfern constantly avoids
specifics, even to the point of not
mentioning his own mentors—the
BBC! And therein, I fear, lies one
of the major drawbacks of this
book—the author’s lack of know-
ledge of Independent Local Radio
which becomes clear after a cursory
reading. Apart from the public’s
greater interest in commercial radio
(borne out by listening figures), its
comparative newness should surely
warrant it the lion’s share of the
action. Let’s face it, ILR is pretty
different from BBC Local Radio.

Little thought seems to have gone
into the order of items. The book
starts out by explaining the basic
broadcast chain, from microphone

to receiver, with the aid of diagrams
bearing more than a passing
resemblance to the BBC’s own
training literature. It continues in
the same manner with page head-
ings like Discipline, Lines, Fader
Modules, Frequency Correction,
Transmitter Monitoring and Log-
ging. Only about half way through
the book does it begin to justify
its claim to **. . . tell you how to
do almost everything, etc, etc .. ."”.
Pages of text face pages of diagrams
of varying comprehensibility, from
some which are laughable to a few
excellent ones. There is a sketchy
glossary of terms (mostly BBC) at
the end of the text.

The author’s lack of knowledge
manifests itself in several ways.
Primarily in terms of omissions;
there is perhaps one paragraph
devoted to Commercial Production,
and no mention at all of Airtime
Sales, Trafficking and that side of
things. Secondly, there are some
technical errors and generalisations.
For instance, the author’s explana-
tion of a telephone balance unit is
to equalise (sic) the lines! There is
no explanation of why it is needed
and how it works. Finally, as
mentioned earlier, throughout the
book the lack of specifics becomes

S—— o || § -

annoying and at times misleading.
Why can’t Mr Redfern refer to
Uhers instead of small portable
tape recorders? and so on. Another
disturbing point is the lack of
pictures as the two target audiences
of this book may never have set
foot inside a radio station.

Although presented as a students’
text book, it is also aimed at pro-
fessional people who at one time
may have something to do with
their local radio station. 1 doubt if
many will persevere and read to
the end. As a basis of tuition it
also has limited uses, but I could
imagine it being reasonably useful
as a part of a general studies course
for, say, sixth formers.

In all, it is difficult to recom-
mend. I suggest that in future Mr
Redfern sticks to what he tells us
he does best—broadcasting with
the BBC. Ian Sandail

Dolby HX Headroom
Extension System

At the Chicago Consumer Electron-
ics Show in June, Dolby Labora-
tories demonstrated a new develop-
ment for improving cassette

performance. Called the Dolby
HX Headroom Extension system,
the new development comprises
circuitry which operates in conjunc-
tion with the Dolby B noise
reduction system to significantly
improve the usable dynamic range
of any cassette tape, especially at
high frequencies. According to the
Dolby engineers, the new system
significantly reduces tape saturation
by automatically and continuously
varying a deck’s record bias and
record equalisation so as to
optimise them in response to the
changing level and high frequency
content of the source material.
This permits recording at 10kHz
or above at a level of 10dB or
more higher than is currently
possible, while optimising perform-
ance at low and mid frequencies
for minimal distortion, modulation,
noise and drop-out effects. The
HX system works in conjunction
wiht Dolby B which is used to
provide the control signal required
to operate the system’s variable
circuits. A feature of the system
is that the headroom improvement
is inberent in the recording process,
so no special playback processing
other than regular Dolby B is
required. The system is being made

EQUALISERS FOR TROUBLESHOOTING

Audio & Design don‘t just
make superb Compressors
and Limiters, their
Equaliser’s are
manufactured to the same
high professional standards
required by todays
recording and broadcast
industry.

The E950 is a fully parametric, graphic
equaliser, ideal for hum rejection, room
equalising etc. Bandwidth variable from
six to eigth octave makes the E950 ideal
for tight notching in up to 6 feedback
nodes (12 if used as single channel).

The ES00 is a fast, smooth and quiet
sweep equaliser with continously
variable frquency selection. Centre
frequencies of objectional fundamentals
or harmonics can be rapidly isolated in
20dB peak {(boost) mode, then muted in
one switch action

audio & design (recording) Itd

84 OXFORD ROAD, READING RG1 7LJ,BERKS., ENGLAND

Tel: Reading 0734 53411 Telex: 847605 a/b Tillex G
Audio & Design Recording Inc. PO Box 786, Bremerton, WA 98310, USA
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available to all Dolby licensees for
inclusion in cassette decks without
further royalty or licensing charges.
It will be some months before HX
equipped decks become available.
However, we learn that the parts
cost of adding the new svstem only
adds about one-third to the manu-
facturing cost of the Dolby noise
reduction circuits within a recorder.
Dolby Laboratories Inc, 346 Clap-
ham Road, London SW9, UK.
Phone: 01-720 1111,

Portable console support
table

Darrell Schoenig, designer of the
portable loudspeaker stand featured
in News (May issue), has added a
lightweight portable table — the
Versa-Table—to his range. The
table is suitable for supporting live
performance consoles and has
independently adjustable legs (seven
height settings on each leg). Size
of the table is 22in x 44in and
although weighing only 131b it can
support up to 260lb. The table
has no long bracing struts allowing
it to be used straddling a row of
seats in an auditorium or to sit
squarely on uneven ground, and
yet provide an operator with a
smooth, tiltable surface.

Ultimate Support Systems Inc,
1808 E Lincoln, Fort Collins,
Colorado 80524, USA.
Phone: (303) 493-4488.

Gen 2 location sound
mixer

Paul Simmon Ltd has designed and
produced a new location sound
mixer, the Gen 2, utilising high
performance integrated circuits
together with advanced variable
gain circuitry. The unit has three

Gen 2 location sound mixer

mic inputs (maximum gain 80dB)
with switchable phantom powering
from a 9V internal battery, and
switchable low frequency roll off
filtering of -3dB at either 20/47/
100Hz. A line input is provided
with a maximum gain of 30dB;
frequency response is 40-20kHz
0.5dB; and distortion is typically
less than 0.1%,. Maximum output
of the mixer is +10dBm and it
requires an external —-10V, 50mA
power supply.
Paul Simmon Ltd, 2 Market Street,
Halifax, West Yorkshire, UK.
Phone: 0422 57442,

RSD modular automated
theatre sound system
Richmond Sound Design has intro-
duced a computer memory theatre
sound control system based on a
modular configuration. A typical
small theatre system would com-
prise a standard two-scene Meniory
Pack 32-channel memory control
console, with 32 control lines each
of which could be set to any of
100 voltage settings in each of 100
cues; and a standard 19in card
frame containing 16 of the com-
pany's VCA-2 plug-in modules.
Each VCA-2 contains two voltage
controlled audio amplifiers each of
which is controlled by a separate
Memory Pack control line. The
19in card frame is wired to form
an audio matrix with four inputs
being mixed in unlimited combina-
tions to eight individual output
channels. The system can be
expanded at any time without
extensive redesign and is also avail-
able with a 64-channel Memory
Pack. RSD also manufacture
theatrical sound control consoles
in various configurations.
Richmond Sound Design Ltd, 1234
West 6th  Avenue, Vancouver,
British  Columbia V6H 1AS,
Canada.

Phone: (604) 736-7207. 30

equausensror ITIASTER PROCESSING

* High and Low-Pass Sweep Filters

* Parametric Notch Filter

* Monitoring of selected area
* Switched Threshold Control

* Electronic Crossover
* Simulated ‘Stereo’
* Phasing Effects

The E500-RS Band Selective Processor is

a stereo unit designed to enable the

selective treatment of any part of the
audio bandwidth.
It can be used with standard limiters,

compressors, or expanders that operate
at normal line levels.

Audio & Design don’t just
make superb Compressors
and Limiters, their
Equaliser’s are
manufactured to the same
high professional standards
required by todays
recording and broadcast
industry.

audio & design (recording) Itd
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Tel: Reading 0734 53411
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B & W Model 801

B & W Loudspeakers has intro-
duced the first model in a new
range of ‘no compromise’ loud-
speakers, the Model 801. Designed
as a full professional monitor the
loudspeaker was designed to have
linear free-field amplitude response
from 30-20kHz with minimum
deviation both horizontally and
vertically, and minimal distortion
and colouration. The finished loud-
speaker is a three driver, vertical
in line, linear phase unit with a
frequency response of 4SHz-20kHz
+2dB at 2m and is fitted with an
overload protection device which
automatically protects the drivers
by sensing the peak voltage applied
to each driver. The loudspeaker
has mid and hf attenuation con-
trols, is designed to handle ampli-
fiers of 50W minimum, and has a
sensitivity of 85dB at 1W and Im
into 8Q. Price of the Model 801 is
£845 per pair without top cover
and £895 per pair with top cover.
B & W Loudspeakers Ltd, Meadow
Road, Worthing, Sussex BNII
2RX, UK.

Phone: 0903 205611.

Quad 44 control unit

The much rumoured control unit
designed to accompany the highly
regarded Quad 405 power amp has
finally become available. Designa-
ted the Quad 44, it follows the
same basic precepts as the Quad
33 but is more versatile and
practical. Controls of the unit
consist of a stepped balanced
volume control, variable filter,
balance control, mono / stereo
switching, tilt and bass lift and
step controls, and input switching
for five inputs. All inputs are on
plug-in board modules which can
be changed to suit the user’s
requirements, hence up to five tape
input modules can be accommoda-
ted. [Each tape input has five
record output levels and five input
sensitivities and match all commer-
cially available tape machines. The
standard disc input has three
sensitivity settings and two capaci-
tor loads and will match virtually
all moving magnet and moving
coil cartridges of medium to high
output. In addition optional
modules are available to match
low output moving coil cartridges
and microphones. The Quad 44
is designed for use with power
amplifiers with input sensitivities
of SV or less, has a frequency
response of 4+0dB -1dB 30-20kHz,
and typical distortion of 0.02%.
Price of the Quad 44 will be around
£244 with additional input modules
costing £16 each. Quad say that it
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Below: B & W
Mode/ 801 Loudspeaker
Centre: Quad 44
control unit

is transformer isolated and balan-
ced and there are adjustable
independent side tone controls on
each channel. The unit can also
be supplied with the output
combined.

Clear-Com Intercom Systems, 759
Harrison Street, San Francisco,
Ca 94107, USA.

Phone: (415) 989-1130.

UK: Rank Strand Sound, PO Box
51, Great West Road, Brentford,
Middx TWS8 9HR.

Phone: 01-568 9222. Telex: 27876.

New BKSTS lecture
course

Details have just come to hand of
a new course in the technology of
sound recording organised by the
British Kinematograph Saund and
Television Society (BKSTS). The
course is aimed at sound recordists
and previous technical training is
not a prerequisite for enrolment.

| ﬁioz
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is unlikely the Quad 44 will be
outdated since any future develop-
ments in either programme source
(digital!) or circuit technology can
be accommodated simply by adding
a new input module.

The Acoustical Manufacturing Co
Ltd, Huntingdon PEI8 7DB, UK.
Phone: 0480 52561.

Clear-Com RS-202 >
intercom
Clear-Com has announced the

introduction of the RS-202S 4-
channel remote intercom station.
This consists of two discrete inter-
com channels and two listen only
programme channels which are
mixed in the remote station and
fed to binaural headphones with
channel A intercom and pro-
gramme being fed to one ear and
channel B exc being fed to the
other. The unit has a frequency
response of 100Hz to 20kHz, and
features two separate mic on/off
switches plus listen volume con-
trols allowing nine possible com-
binations of talk/listen functions.
In addition channel A programme
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Lasting 10 weeks, commencing
September 17, the course will be
held at the Bowater Conference
Centre in London on consecutive
Monday evenings from 7 to 9pm.
Each session will take the form of
a lecture by an expert, a technical
manual related to the course will
be available, and the course
includes a final seminar and studio
visit. Total cost is in the region of

£20 and up to 100 persons can be
accepted. The lecture topics are:
sound waves, acoustics, micro-
phones, mixing consoles, tape
recorders, noise reduction systems,
loudspeakers, and maintenance.
Full details including enrolment
forms are available from Bill Pay,
Secretary, BKSTS, 110-112 Victoria
House, Vernon Place, London
WCIB 4DJ, UK. Phone: 01-242
8400.

Macinnes Laboratories
Ltd.
Macinnes Laboratories Ltd are no
longer operating from their Sax-
mundham premises, but intend
moving to new premises, the
address of which is not yet fixed,
according to Macinnes director lan
Marshall. When contacted during
August, he explained that the
company was on holiday.
Crown/Amcron amplifiers (which
were previously imported by
Macinnes) are now available from
HHB PA Hire Ltd, Unit F, New
Crescent Works, Nicoll Road,
London NWI0 (Phone 01-961
3295) and in Europe from Nilesco
Europe, PO Box 11686, Amster-
dam, Holland (Phone (20) 258420).
The Macinnes S$-220 tone arm
(recently reviewed in Studio Sound)
is now being distributed by Jaque-
croft Ltd. a company run by
Andrew Marshall, and of which
Ian Marshall is also a director.
Jaquecroft Ltd, Stoneham, Stow-
market, Suffolk. Phone: 04497
1502.

MJS Electronics test set
MJS Electronics has introduced the
Model 40! noise and level test
instrument for use in lining up
tape machines; checking OB lines;
monitoring levels; carrying out wave
analysis and acoustic measure-
ments; and alternatively for use as
a calibrated amplifier or standard
peak programume meter. The unit
has a 3uV-30V millivoltmeter, a
scale expand facility with LED
indication of mode, 100kHz 12dB/
octave input filter, switchable 600Q
input load for line termination,
input level controls in switchable
10dB and 1dB steps from +30dBm
to “90dBm, and switchable 200kQ
balanced or 600Q unbalanced
input. Additionally the unit has
an internal active CCIR weighting
filter (CCIR 468), a highpass
36dB/octave filter at 100Hz, a
lowpass 36dB/octave filter at
30kHz, jacks for external filters,
and a headphone jack.
MJS Electronics, 27 Walnut Close,
Yateley, Camberley, Surrey GU17
7DA, UK. Phone: 0252 871401.
[ |



The SO3 Sweep Equaliser is a
three section device hav.ng
continuously variable
frequency selection, amplitude
controls and ‘peak-off-dip’
function switches. The range of
control in each section is 40dB
(20dB peaking or notching)
which is ideal for instrumental
as well as vocal work.

Sections overlap each other in
their coverage of the audio
bandwidth. The wide mid-band
section ranging from 75Hz -
7.5kHz at a ‘Q’ of 1.5; the HF
range covers from 400Hz -
20kHz and the LF band is
controlled over 20Hz - 1kHz
both ata‘'Q’ of 3.

The SO4 Parametric Equaliser
features three independent
fully parametric sections with
over lapping coverage of the
audio frequency bandwidth,

SCHOEPS

THE SUPREME

CAPACITOR
MICROPHONES

e The Colette Range
amodular system with a wide range
of capsules and mountings

eThe MTS 501
coincident stereo microphone

e Special Purpose Microphones

for specific applications

for full details cortact:

Sceaic Sounds Equipment

47-49 Dean Street, Londor WiV 5RA.
‘Belephone 01-734 2812/3:4/5

R QoA

The Amplitude control operates
in either the peak cr dip mode
dependent on the function
selected with the push-button
controls. The lift in the peaking
or shelving mode is 0—20dB,
whilst the notch or shelf filter
obtainable is >30dB.

The S07 Octave Sweep
Equaliser is a compact system
and room equaliser with a 24dB
control range (+ 12dB).
Standard octave frequencies
are peaked or dipped by
variable pots which have flat
respanse in mid-position

(+0 5dB).

The frequencies covered are:
31.25, 62.5, 125, 250, 500Hz, 1,
2, 4, 8 and 16kHz. An optimum
modulation indicator is
incorporated.

Audio & Design don't just
make superb Compressors
and Limiters, their
Equaliser’s are
manufactured to the same
high professicnal standards
required by todays
recording and broadcast
industry.

audio & design (recording) Itd

84 OXFORD ROAD, READINGRG1 7LJ,BERKS., ENGLAND

Tel: Reading 0734 5341 Telex: 847605 a/b Tillex G
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_ sudio diary

Highland Recording
Studios, Inverness

As you might expect from the
name, Highland Recording Studios
are situated in the north of Scotland
and are unique as they are the only
24-track studios in Scotland. Situa-
ted on a small estate 10 miles from
Inverness, they are a welcome
haven from the hectic pace of life
which exists in most studios, no
matter how relaxing studio owners
and designers try to make them. 1|
must have been lucky when I visited
the studios, as I hit the first really
hot summer's day we have had
this year, so my visit was not only
relaxing but I also got an excellent
sun tan as studio owner Rod
McQueen and 1 talked about the
studios over an outdoor lunch on
the croquet lawn. (Yes, I did say
croquet lawn!)

Rod McQueen originally built
Highland Recording Studios for
his own use as a composer and
producer, but has since made the
studios available to allcomers.
However, before detailing the
studio facilities it is of interest to
discover how Rod came to be in
the fortunate position of being
able to build his own 24-track
studios. Rod began his involve-
ment in the music and recording
industry when at school. There he
was in the ubiquitous school group,
in this case playing skiffle. When
he left school, though, unlike most
he avoided the drudgery of taking
a regular job by forming his own
band and luckily gaining a number
of dates in France. Here the band
was successful and had so many
regular engagements that apart
from the odd break he remained
in France from 1962 until 1968.
Finally returning to the UK in
1969, he became a session bass
player and gigged regularly, prior
to running Chapter One Records.
At about this time he also started
writing songs and formed his own
publishing company. This was a
very fortunate move as the second
song he wrote, Beautiful Sunday,
was a hit record. From this point
on he has never really looked back,
having had a string of successes,
particularly in Europe. He married
a Scottish girl and moved to
Inverness in 1973 and devoted his
time to composition and produc-
tion, setting up a demo studio for
his own use in the process. As
success and funds permitted he
began looking for a house which
would .allow him to set up home
in ideal rural conditions and also
allow him to build a more compre-
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hensive demo studio. In 1978 he
found his present Georgian country
house and set about renovating it.
An added attraction was the fact
that the house had a cottage and
stables which could be converted
into studios.

Having obtained suitable premi-
ses Rod naturally decided to build
the studios to the best possible
standards. His intentions at this
time were merely to use the studios
for his own composition and
production of songs; plus jingles
for television, radio and film
commercials; and the production
of tapes for use with slides or film.

studios are too secluded and there-
fore perhaps out of touch with the
mainstream of the recording indus-
try. However, | can vouch for the
fact that they are not. Disregarding
the studio’s equipment for a
moment, they offer fully centrally
heated accommodation with full
catering facilities and a separate
TV lounge. Communication is no
problem either. The studios are
just  five minutes drive from

Inverness Airport which has twice-
daily flights from London Heath-
row, not to mention other connect-
ing internal UK flights; the studios
are also only

15 minutes from

In order to do this he felt the
studios needed to be as well equip-
ped as possible, and having already
gone this far it made sense to make
them  commercially  available.
Originally he wasn’t sure whether
a 24-track studio in the north of
Scotland would prove to be too
far off the beaten track but on
further reflection felt that the
seclusion and relaxed pace of life
were positive, rather than negative
factors. From my own visit I can
certainly confirm that the studios
are ideal if relaxed music making
is what you have in mind. It is
worth noting, incidentally, that
Rod has secured some of the best
fishing and hunting rights in the
area for studio users and if you
ally to these some of the best
golfing, sailing, skiing and sight-
seeing in the world you can see
that if you want to combine
business with pleasure Highland
Recording Studios has few equals.

The above comments might give
readers the impression that the

STUDIO SOUND, OCTOBER 1979

Inverness British Rail station which
is served by many trains including
sleeper  accommodation  from
London.

Turning to the studios, these
were designed by Rod in conjunc-
tion with Acoustic Technology and
have only been operational since
January of this year. Whilst Rod
has had first call on the facility,
especially in its initial opening
stage, he's found that the presence
in Scotland of such a complex
facility has not only created work
for him (ie a jingle package he has
just completed for Radio Forth),
but also stimulated a great deal of
talent and interest in Scotland. For
example he has had a number of
local bands not to mention Scottish
dance bands using the studios—
people who perhaps previously
would never have even considered
making recordings!  With the
prospect of the Aberdeen/Inverness
ILR contract being awarded in the
not too distant future, this is
another source of work which is

available to him. Add to this out-
side users such as Chris Rainbow,
who completed his latest album
there recently, and the studios have
already become very well patron-
ised. In fact such is the rapid
acceptance of the studios that Rod
is intending expansion in the near
future.

Although called Highland Recor-
ding Studios, the ‘studios’ part of
the title is something of a slight
misnomer as there is only one
control room at present, and the
studios are basically one room
divided into two, although they can
be combined. The studio area is
1,000 sq ft, will comfortably accom-
modate 30 musicians and can be
separated by a heavy curtain where
a low arch divides the two rooms.
Room One, which is closest to the
control room, has a high ceiling
and is suitable for recording strings
and other acoustic instruments,
while Room Two is a much livelier
room with a lower ceiling. At the
rear of Room Two is a large drum
booth, set on a floating stage and
in addition this room has a bass
amp plinth also on its own floating
stage. Both the rooms have been
acoustically treated with built-in
bass traps, as has the control room.
Rod has a wide range of instru-
ments including a Yamaha grand
piano, drum kit, Fender Rhodes
88 Stereo, Fender Twin Amp and
various percussion instruments.
The studios also have a pair of
Lockwood loudspeakers for fold-
back, plus Beyer headphones and
a number of acoustic screen panels.
Incidentally, both the studios and
control room are air conditioned.

The control room measures 18 x
20 x 9t and has a sloping ceiling
and a raised stage where the
console and tape machines stand.
This stage is floating and isolated
from the studios but is positioned
so that the view through the control
room window is open and un-
obstructed. Facing the window is
the MCI 542LM 28/28 automated
console with plasma display, and
on either side of and above the
window is a pair of JBL 4350
monitors with JBL frequency
dividing network and White equali-
sation. There is also a pair of
Auratones mounted on the console.
Situated behind the console are the
tape machines: an MCl JH-114
24-track with Autolocate 111, plus
two MCI JH-110 2-tracks and a
pair of Revox Varispeed A477s, all
using Ampex tape.

The control room is fitted out
with a comprehensive and wide
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selection of ancillary equipment
including  Klark-Teknik DN22
graphic eq, Orban 622B parametric
eq, Orban dynamic balance con-
troller, Marshall Time Modulator,
Klark-Teknik DN36 analogue time
processor, Urei 1176LN limiters,
Audio & Design F760X-RS compex/
limiter, dbx 7160 comp/limiter,
Eventide Harmonizer, and EMT
reverb. The studio’s power supply
is a TTM. unit with a noise reduc-
tion frame from the same manufac-
turer, with 24 channels of Car 22,
while Dolby 4361 is also avail-
able. Monitor amplification com-
prises BGW 750Cs for the JBLs
and Quad 303s for the Lockwoods.
Microphones include models from
Neumann, Shure, AKG, Senn-
heiser and Calrec.

This completes the survey of
equipment, but Rod is constantly
adding to it. At present he’s
musing over who's digital delay to
purchase and is also considering
installation of additional monitor-
ing loudspeakers, the likely prefer-
ence being a pair of Tannoys.
Plans for the future include the
building of three additional rooms
beyond the present studios, a tape
store and workshop, and twe radio
production studios. One of these
will be for producing shows, jingles
and voiceover commercials, while
the other will be an interview
studio. Rod told me that he will
probably purchase a Trident Flexi-
mix desk for these. As for the
main studios, Rod is toying with
the idea of going 32-track but as
to when this is likely to happen
he is unsure.

In the light of Rod’s future plans
it’s likely that the main studios
will take up slightly less of his
production time than he originally
envisaged, therefore they should
become available to outside users
on an even more regular basis. At
present they are available for out-
side bookings for approximately
50% of the year and the current
hire rate is £35 per hour excluding
tape. For long-term users a weekly
(7-day) rate of £3,500 includes
unlimited 24-hour use and free
accommodation.

Highland Recording Studios has
every reason to be proud of being
the only 24-track studio in Scot-
land. It is as well equipped as the
majority of studios and certainly
on par with most in London.
Anything you can do in London
you can do here. However, when
you consider the relaxed atmos-
phere, marvellous surroundings,
and the feeling of being totally

divorced from the rat race, for all
London’s attractions I know where
I would prefer to record!
Highland  Recording  Studios,
Gollanfield, Nr. Inverness, Scot-
land. Phone: 06676 2304.

Noel Bell

Filmways/Heider, Los
Angeles
Located on Cahuenga Boulevard
in the heart of Hollywood is the
sprawling ‘empire’ of the Filmways
Audio Group. The group com-
prises Audio Services (sound re-
inforcements), Heider Recording
(studio and remote) and the Heider
Scoring service which acts as an
audio production company con-
tracting music scoring and other
recording facilities for the motion
picture and television industries.
The group is at present housed
in three separate buildings all
within five minutes walk of each
other—the main building houses
administration and studios 1-7 with
the exception of studio 4 which is
a few minutes down Cahuenga
while studios A, B, C and D plus
mastering are located in the RCA
building a block away (these used
to be the RCA studios). The
origins of Filmways/Heider record-
ing are humble by comparison. It
all started in 1964 when Wally
Heider (who finally left in 1976)
began his first studio operation
(which is now studio 1) in an alley
off Cahuenga. Memories are vague
about the early equipment, but the
console was certainly no more than
6/2 and was dubbed the Grey board
(and was built by Altec?) and was
last seen when it was purchased by
the Doors. Nevertheless, studio 1
was recording many hits of the day
including April Stevens and Nina
Tempo, the Venturas, the Beach
Boys and Jan and Dean. Studio |
is about to be re-vamped and at
the time of writing is being used
as a temporary maintenance shop
for the remote truck equipment.
The room itself is minute and has
been dubbed ‘The Pit’.  Paul
McCartney and Wings were once
holed up in the pit for two months
with the Venus and Mars album . . .
more than justifying its existence.
Studios 2 and 3 followed in 1967
by which time half the building
was owned by Wally Heider. In
1968 Wally sold out to Filmways
Inc (this was before the Heiders
branch in San Francisco started)
but continued to run the operation
and completed studio 4 in 1972.
And in 1978 the RCA studios on

.

Ivar Street were taken over and
totally re-vamped.

When Wally began with studio 1
he also had a small trailer which
he used for live recording of big
bands, and today this side of the
operation remains equally import-
ant. Heiders is equally well known
for its remote and studio recording.
There are now three trucks con-
stantly being updated when not on
the road. Each truck is equipped
with a 40/24 out API console (API
because they sound good and are
robust enough to take the rough
handling and have been custom
made to break down into five
sections), with Ampex 24-track tape
machines. What is perhaps unusual
is that the truck equipment is
quickly removable and can be
flown anywhere in the world and
installed in a truck the other end—
the Heiders trucks however do a
lot of mileage to and from the east
coast (‘same equipment, different
truck’ can make people nervous).
Recent remotes have included
shows like the Academy awards,
the Emmies and Grammies and
TV specials including a tribute to
John Wayne, live albums by Kiss,
The Bands Last Waltz, Bee Gees,
and Jefferson Starship. It was
Wally and his trailer that recorded
the Beatles live at the Hollywood
Bowl back in 1964.

More recently, live albums have
been recorded for Peter Frampton
and last New Year's Eve, the last
days of Winterland were recorded
in San Francisco with Grateful
Dead and the Blues Brothers
performing. This was a very
complicated affair employing two
24-track machines with the API
40-input console being boosted by
another 20 inputs and six ADR
Vocal Stressers rented in for the
occasion at the specific request of
Dan Healy, sound engineer for the

Dennis Mays in FilmwayslHeider Studio 3

Grateful Dead. While most of the
Heiders Studio recordings use
independent engineers with assist-
ants supplied by Heiders, indepen-
dents tend to be scared by remotes,
so chief staff engineer Biff Dawes
does about 909 of all remote
recordings.

A fourth remote truck is planned
with new consoles for all trucks—
could be a Neve, could be some-
thing else? The demand for remote
recording is huge and is still
growing and the large Heider truck
was not se2n for a couple of months
while it recorded a new Little Feat
album for the late Lowell George
at a hide-away in Topanga Canyon.
More and more artists are choosing
to record at home or at a hide-
away somewhere. Heiders is
presently equipped entirely with
Ampex 24-track recorders in Los
Angeles (while San Francisco has
3M 79 24-track machines) although
in early days it was always 3M.
Terry Stark explains: “Wally was
the first to go 8-track in 1967, the
first to go 16-track in 1969 and
certainly one of the first to go 24-
track in 1971 with the first five 3M
prototypes. Unfortunately problems
ensued with bugs and by the time
3M had de-bugged their machines
Ampex came out with theirs which
was already de-bugged and Heiders
Los Angeles has been with Ampex
ever since, while San Francisco
continues with the 3M machines”.
Terry was quick to add that things
are fine between Heiders and 3M
now, it was simply a matter of
wanting to be first with 24-track.
Now when a client requests 3M a
trade is done with San Francisco.

All Heider studios are to an in-
house design and are generally live
in character. Apart from Ampex
tape machines, the studios are
generally equipped with Altec 604
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monitors with Mastering Lab
crossovers, although all are planned
to be equipped with the new Urei
Time Aligned system which now
seems to be regarded by many as
the first alternative to the industry
standard JBL or Altec systems—
Heiders do have some Tannoys for
those who ask together with risers
in every room to accommodate any
monitor system. Studio consoles
vary within the group and apart
from API in the trucks, studio 3
also has API while studio 4 has a
custom De Medeo (shortly to be
replaced by Neve complete with
Necam automation).

Studios A, B, C and D in Ivar
all have Neve which they inherited
from RCA, but which have since
been extensively upgraded. Most
equipment is on wheels allowing
switching of equipment between
studios in LA, SF and the trucks,
which happens constantly. On a
brief tour of those studios open at
the time, studios A and B in Ivar
are probably the most impressive
—huge virtual sound stages meas-
uring 75 by 55ft and three stories
high. Both are equipped with 32/24
Neve consoles and Urei Time
Aligned monitors. Studio A,
responsible for many recent film
scores including Grease, a lot of
Sgt Pepper’s Lonely Hearts Club
Band, Lord of the Rings, Every
which way but Loose etc, was set
up for a large (105-piece) orchestral
film scoring session, the conductor
using a video monitor in front of
the rostrum—a full projection
room is presently under construc-
tion above the control room with
screen at the far end of the studio.
Every kind of microphone seemed
to be on the floor including a lot
of Neumann tube 67’s and 87’s
and some PZM plate microphones
hung from the ceiling for ambience
(although these have evidently
been used successfully strapped to
a percussionist’s chest as well as
taped to the underside of a piano).

Studio B was particularly inter-
esting—set up at the time was a
complete nightclub with tables and
chairs, a buffet and bar, a stage
and full sound reinforcement . . .
all in aid of the forthcoming
Martin Mull Comedy album. For
the session, the studio is filled with
an invited audience who eat, drink
and laugh to enable Martin to get
the necessary feel and feedback for
a live album,

Recently the Rolling Stones have
been using this room with Chris
Kimsey (a former Heiders staff
engineer) initially for rehearsals
only—recordings of the live sound
were made-up, then a few tracks
were laid and evidently they could
be back to complete the recording
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of their next album. Of course the
Rolling Stones recorded Satisfac-
tion in this room and many early
Jefferson Airplane albums were
also made here. Peter Frampton
had also just finished laying tracks
in B (with Chris Kimsey engineer-
ing) and was now in C for overdubs.
C is a fairly small room and is
ideal for mixing and over-dub. The
Neve console here is 32/16, having
started out with 24 inputs as
ordered by a third party who
defaulted. The board has since
been upgraded to 32. Studio D is
a very small experimental control
room used entirely for mixdowns
and tests/experiments containing a
Neve 24/2 console. Urei monitors
with Sonics woofer and Monitoring
Lab crossover. There is also a
mastering room in the Ivar building
with a Neumann lathe.

Back on Cahuanga, a short walk
from the main building is studio 4,
a very popular room which is
destined to be Heider’'s ace. A
medium-sized room at present
equipped with custom De Medeo
console, extensive and very flexible
patch bay, 604 monitors, and is
shortly to be completely re-vamped
and altered slightly to accommo-
date the new 32/24 Neve console,
complete with Necam automation.
The rather Fifties decor will be
modernised but the characteristics
of the room will remain unaltered
—a lot of people really like the
room which is dead at the front
and live at the rear with movable
curtains and isolation booth at the
back. D has been used for record-
ing, mixing, hard rock and strings
etc. At present, Peter Granet
(previously staff engineer at
Heiders) is recording Eddie Rabbit,
outboard equipment in evidence
for the session apart from a full
rack of Dolbies was a Helios RE24
equaliser (evidently a favourite)
and an ADR Vocal Stresser and
E-900 stereo equaliser.

In the main building, all studios
except the pit were in mid session.
Briefly, studios 2, 3 and 5 are
‘media’ rooms used for radio and
television productions and contain
API consoles, while studio 7 is a
voice-over booth with Yamaha
PM 100, 16-track and JBL monitors.
QOutboard equipment consists of
anything you care to name and
when not in use is kept in the large
equipment store. Of note was the
exclusive use of the interlocator
with all Ampex machines. As
Mark Davis, the equipment mana-
ger, put it: “they are very useful
and will do so many things they’ll
tell the tape machine to play a
song back so you can hear it, roll
back and punch in for you—and
at the end roll back and play
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again”.

Heiders is looking forward to
going digital shortly without
actually trying to be the first this
time having learned their lesson
in being the first with 24-track.
Norman Swartz (vice-president of
engineering for the group) is also
chairman of the digital standards
committee founded by AES to seek
out and set some sort of standardi-
sation in digital recording about
which there has been much furious
debate in the press—this being
highly necessary to enable tapes
to be recorded here mixed there
and mastered elsewhere on different
manufacturers’ machines; as is the
present fashion. Heiders have done
several digital recordings already
with Soundstream of Salt Lake
City (Dr Stockham’s system) with
extremely satisfying results.
Norman Swartz is also chairman

of the SMPTE committee for
stereo television in the USA and
is working closely with the FCC 10
allow this to move ahead—stereo
television being common in Japan
today, he is also working with the
Japanese on how they operate.
Heiders happen to have a sister
company in Japan (Tamco) which
is a similar type of operation,
studios, remote trucks, TV, film,
music etc. A two-way agreement
exists between the two companies
whereby each other’s artists are
catered for by the company on
whose soil they happen to be.
That then is Filmways/Heiders.
All 11 recording entities, with a
further six in San Francisco, and
well over a hundred staff. It cannot
be compared with anything else.
We will shortly look at Film-

ways/Heider, San Francisco.
Enbee

Swiss TV telecasts
Sigma Sound

In late May Radio Television
Suisse Romande spotlighted New
York’s Sigma Sound Studios as the
focal point of an in-depth examina-
tion into the American disco
phenomenon. The programme,
which is to be broadcast in the
Swiss Temps Present series, formed
part of an hour-long programme
devoted to examining the artistic.
cultural, economic and sociological
impact of disco upon American
society. Sigma’s involvemnent
entailed an explanation of how

R

Swiss TV filming in New York's Sigma Sound Studios

American disco records are created,
produced and recorded. Taking
part in the programme were
Jacques Morali, producer; Barbara
Tiesi, Sigma’s studio manager; and
the Ritchie Family. A complete
behind the scenes perspective of
how disco records are created was
provided as Morali took the Ritchie
Family through a recording session.
The programme is to be broadcast
in Switzerland on the French
channel and will also be shown in
France, Belgium and Canada. The
total anticipated audience for the
programme is likely to be about 50
million viewers.
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Ambisonics-TheTheory
and Patents

HEN the National Research
Development Corporation, a

quasi official body which backs a
limited number of British inven-
tions, announced a complicated
cross licensing agreement or ‘pool’
with Duane Cooper of the USA
and Nippon Columbia of Japan on
surround sound patents the wholly
predictable reaction was one big
yawn. Hadn't some kind of agree-
ment with Japan already been
signed? What in Heaven's name
is a patents pool? And I thought
quadraphonics was dead anyway.
In fact the NRDC-Cooper-
Nippon agreement could have very
far-reaching consequences for the
recording and broadcasting indus-
try. Certainly ‘quadraphonics’, as
the trade, press, record industry
and public have grown to know
and distrust it, is dead. But there
is a good chance that a whole new
generation of surround sound
technology will reach the commer-
cial market over the next few years.
Indeed if anything now delays
commercialisation of surround
sound it will be our all too strong
memories of the quadraphonic
debacle. But until recently there
was a risk that the second coming
of surround sound would be
delayed by a chaotic patent situa-
tion that was developing behind
the scenes. The recent NRDC
signing, which followed an informal
agreement of a few years ago, was
the end result of a considerable
amount of often heated behind the
scenes negotiations between the
owners of a large number of key
patents on future trends in surround
sound technology. It became clear,
early on in the development of
Ambisonics technology, that there
was a very real conflict of patent
interest between Duane Cooper of
the University of Illinois, USA,
Nippon-Columbia of Japan and
the British Ambisonics team includ-
ing Michael Gerzon of the Mathe-
matics Institute, Oxford University
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Adrian Hope

in the field of Ambisonics and Surround Sound,
there are a dedicated group of researchers who have
produced a large number of patents covering many
different aspects of their research. Adrian Hope here
attempts to unravel some of the more important

patents.

and Professor Peter Fellgett of the
University of Reading.

Without the recently announced
agreement, virtually all commercial
development of Ambisonics style
surround sound could well have
been stifled. In effect and in
simplified terms what NRDC,
Cooper and Nippon have created
is a patent pool, a collection of
patent rights into which authorised
parties can dip without fear of
provoking a patent infringement
action from any of the others. In
this respect the NRDC pool
resembles that created in late 1919
with the birth of the Radio
Corporation of America, or RCA
as the company subsequently
became known. The early days of
radio, just like the early days of
surround sound and ‘quadra-
phonics’, saw a mass of patents
granted to different inventors on
different circuits and techniques.
By the end of the Great War decade
it had become almost impossible
for anyone to make a radio set
without infringing literally dozens,
possibly hundreds, of other people’s
patents. The RCA patent pool
was intended to rationalise the
situation. The scheme never really
worked as intended but without it
there would probably never have
been the radio boom that followed
in the Twenties. The NRDC patent
pool is far smaller than the radio
pool, because it contains none of
the patents granted to pioneering
workers in the field and to com-
panies such as Sansui and CBS on
their QS and SQ systems. The pool
contains nothing from Japanese
Victor. Also outside the pool are
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crucial patents on multi-channel
radio transmission techniques, for
instance the broadcast of a third
information channel by phase
quadrature modulation of the con-
ventional FM stereo difference
channel as probably first patented
by Dorren in 1970 (US Patent
3708623). But the pool does con-
tain some potentially very valuable
patent rights.

If, as now seems increasingly
likely, the Ambisonics approach to
surround sound is adopted com-
mercially by broadcasting and
record companies, the potential
value increases. To understand the
true value of the patent pool, and
the problems which still remain
unresolved, it’s necessary to look
very briefly at the lynchpins of
Ambisonics surround sound tech-
nology. The patents themselves
then offer some useful nuts-and-
bolts detail on the techniques
adopted in practice. It is also
interesting to look at a few mile-
stone patents in surround sound
development which are not pooled.
1t should, however, be noted that
this article is not intended as a legal
opinion on the value or validity of
any patent mentioned and the
relevance or otherwise of any
patents to competitors’ activities.
Such issues can only be decided by
a court of law, But, frankly,
Heaven help any court of law that
has to decide the issues involved.
And Heaven help the bank balance
of any firm or individual who goes
to court on a surround sound
dispute. The technology involved
is now so high and complex that
any court action centring on a

surround sound patent folio and
alleged infringement is likely to be
very long and very expensive for
all concerned. In short, only the
patent lawyers can hope to gain
from any disputes that aren’t
resolved by out of court negotia-
tions.

The essence of quadraphonics
was to record or transmit a quartet
of speaker-feed signals in as discrete
a fashion as possible, ie with a
minimum of crosstalk. The ulti-
mate aim was to transmit or record
the four speaker feeds as four
separate signals, amplify them
separately and feed them to four
separate speakers arranged in the
corners of the room. Matrix
encoding techniques, whereby the
four speaker feeds were mixed
down into a stereo pair for record-
ing or transmission, and then
‘unmixed’ for amplification and
reproduction, was one of various
compromises adopted. Multiplex-
ing by frequency separation was
another approach. There exist
hundreds, if not thousands, of
patents on variations of these basic
themes. The basic concept of mix-
ing or matrixing signals together
and then recovering them, was first
investigated by Bell Labs in the
USA and patented by Alan Dower
Blumlein of EMI in the early
Thirties. Blumlein’s British Patent
394325 of 1931—and arguably the
most famous electronic patent ever
granted—is to be found cited by
name and number at the end of
almost every technical paper on
surround sound innovation. And
Blumlein’s ideas were certainly not
just armchair dreams. Every stereo
disc currently pressed and sold
matrixes the stereo left and right
channel signals by 45° double
modulation of a 90° groove exactly
as described by Blumlein.

Incidentally, even before the
Bell and Blumlein patents, pro-
posals for recording 2-channel




signals by vertical and horizontal
modulation of the groove had been
proposed and patented. Also
before Blumlein, Bell Labs in New
York had developed in 1929 and
patented (USA patent 1910254) a
clear forerunner of the so-called
‘discrete’  multichannel  signal
recording and transmission systems.
Separate sound channels were
displaced in the frequency scale ‘to
form a progressive series of bands
separated by suitable intervals’, ie
the multiple channels were fre-
quency-multiplexed. The frequency-
multiplex approach was refined by
William Livy of EMI in 1946.
Livy's British patent 612163 pro-
poses that a high frequency carrier
should be recorded on the disc
along with the programme and
used on replay to lock an oscillator
to actual disc speed. In 1954 an
American  inventor, Kenneth
Hamman of Ohio, patented (US
patent 2849540) a further develop-
ment of the frequency-multiplex
idea. This specifically described the

use of a 30kHz carrier tone.
All patents have a limited legal

life (for practical purposes 20 years
can be safely taken as the maxi-
mum) and once a patent is dead,
what it contains is public property.
Everything so far mentioned is thus
now public property.

The matrixing approach was
probably first taken up again by
David Hafler in the USA, who in
1965 patented a simple derived
sum centre channel system (US
3417203). In 1971 Hafler went on
to patent a derived difference rear
channe! system (BP 1356843). But
it is generally acknowledged that
much of what this patent claims is
legally invalid because Hafler had
already published his idea in an
article which appeared in the
August 1970 issue of Hi-Fi News
and Record Review. (As a general
rule a patent is invalid if it covers
ideas already disclosed to the
public.) The year before Hafler
published his derived channel ideas,
New York musician Peter Scheiber
had lodged a series of patent
applications which almost certainly
represent the first legal claims to
what became known as quadra-
phonics. A licensing deal was
struck between Scheiber and CBS,
so that Scheiber patents are now
effectively pooled with the large
number of CBS patents on SQ and
derivative systems, mostly origina-
ting from Ben Bauer. The most
important early Scheiber patents
are BP 1328141 and 1328142.
Broadly speaking the SQ folio
relates to a wide variety of record-
ing and transmission techniques
intended, in one way and another,
to preserve the integrity of separate
speaker feed signals. Although this
approach is eschewed by the
Ambisonics team, it remains to be
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seen whether the extensive folio of
CBS patents presents any legal
obstacle to the NRDC Nippon pool
covering Ambisonics and related
technology. Without doubt the
recent and untimely death of Ben
Bauer will affect this whole issue.
It is unlikely that anyone at CBS
will now push SQ, and watch for
possible patent infringement, with
anything matching the enthusiasm
of Ben Bauer. Another important
string of patents under the CBS
wing are those covering the Tate
decoder (now being used by Dolby
Labs for film surround sound
decoding). British patent 1514162
and US patent 3944735 describe
and protect the circuitry devised by
Martin Willcocks of Huntingdon,
England to enhance the directional
decoding of any matrixed signal.

The Ambisonics team eschew the
speaker feed approach with per-
suasive arguments in favour of
recording and transmitting a hand-
ful of information channels, from
which speaker feed signals are
derived on reception or replay, ic
the signals transmitted are not
suitable for amplification and
direct feed to a loudspeaker. This
approach enables the speaker feeds
to be matched to the number of
loudspeakers and their layout in a
room. Ambisonics also eschews
the adaptation of stereo pair-wise
blending techniques to surround

sound. According to conventional
stereo reproduction; as first paten-
ted by Blumlein pairwise blended
signals are fed to two loudspeakers
angled at about 60°. This presents
a good illusion of a sound spread
between the loudspeakers, but only
for a listener facing the loudspeaker
pair. The illusion breaks down if
the speaker pair is behind or, worse
still, to the side of the listener.
But of course if four loudspeakers
are spaced around a listener, only
one pair can at any one time be to
the listener’s front. Also if four
loudspeakers are spaced around a
listener, each pair subtends an angle
of 90°, which is too wide for a good
stereo image even to the front.
This is the obvious fallacy on which
so much quadraphonic develop-
ment has been based!

According to Ambisonics re-
search the spcaker feed signals
necessary (o create a reasonable
illusion of sound from four, or
ideally more, loudspeakers around
the listener can be derived from
two transmission channels. But a
better illusion can be obtained if
the speaker feeds are derived from
signals carried by three transmis-
sion channels. As a compromise
measure the third channel can be
bandwidth limited, ie a so-called
half-channel. If a fourth transmis-
sion channel (in this context
‘transmission’ includes ‘recording’)

is used for such a simple speaker
system, there will be quality
degradation because the loud-
speaker positions will be empha-
sised and the phantom images
between them will be pulled
towards speakers. Remember that
any loudspeaker listening must rely
on an illusion. When we hear
sound naturally we hear it arriving
from an infinite numbecr of direc-
tions. The trick in loudspcaker
listening is to disguise the fact that
the sound is issuing from a very
limited number of loudspeakers,
each resembling a point source. If
four transmission channels are used
then speaker feed signals for six or
preferably seven loudspeakers must
be derived to prevent ‘speaker
emphasis’. Alternatively the fourth
channel can be used to provide
height information, ie to derive
feed signals for speakers positioned
above and below the listener.
Ambisonics technology thercfore
involved (a) production in the
studio of a clutch of four signals
which contain all the necessary
sound and height information, (b)
encoding these studio or so-called
*B-format” signals into a clutch of
signals suitable for recording or
transmission  with the facilitics
available, ie two signals for a sterco
disc or stereo radio transmission,
or two-and-a-half or three or four
signals where extra channels are
available, and (c) deriving from the
arriving 2- 2}- 3- or 4-channcl
signals, a number of speaker feed
signals tailored to the number and
iavout of loudspeakers in use (fig 1).
An important aspect of the system
is that it is hierarchical in approach;
the total information available in
the recording studio in the four
B-format channels can be dissemi-
nated by recording or radio trans-
mission in a manner tailored to the
facilities available and reproduced
in a manner tailored to the
reproduction facilities avatlable, ic
mono, sterco or surround. Patents
in the Nippon-NRDC folio now
cover crucial aspects of all three
stages in this hierarchical chain.
3 »
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Ambisonics-TheTheory and Patents

To begin at the beginning of the
sound chain, the Soundfield micro-
phone manufactured and sold by
Calrec is covered by NRDC British
patent 1512514, In this patent the
inventors Peter Craven and Michael
Gerzon re-iterate the problem that
when an attempt is made to sample
the sound in a studio at a single
point in space, it is pbysically
impossible to have two separate
microphones, let alone four, located
at precisely one and the same point.
This means that the output signal
from a multi capsule microphone
array will inevitably contain
anomalous information, especially
at high frequencies where the
wavelength resembles the capsule
size and spacing. The aim of the
patent is to provide a multi-
capsule microphone  assembly
which delivers a series of outputs
which are doctored to resemble the
outputs of notionally ‘truly coinci-
dent” microphone capsules. The
patented proposal is a 4-capsule
assembly, with the capsules
mounted as if one is on each face of
an invisible tetrahedron. Each
capsule has a cardioid or hyper-
cardioid response pattern and the
tetrahedron is positioned so that
the maximum response directions
are left back down, right front up,
left front down and right back up.
The four capsule outputs are
separately amplified and fed to a
matrix which delivers four equali-
sed outputs. One of these outputs
is the zero order harmonic and
therefore an omnidirectional signal.
The remaining three are first order
spherical harmonics corresponding
to the signals which would be pro-
duced by figure-of-eight micro-
phones pointing front-to-back, left-
to right, and up-and-down. The
patent gives the necessary matrix
equations along with the formula
for equalising the frequency charac-
teristics of the capsule outputs over
the full audio range. The object
of the exercise is to obtain identical
frequency response of the Sound-
field microphone to sounds arising
from all directions. Essentially the
frequency characteristic of the
matrix at low frequencies follows
one pattern and pivots at higher
frequencies to a different pattern.
Moreover a different equalisation
pattern is applied to the omni
signal than to the figure-of-eight
signals and different pivot frequen-
cies are used.

The four outputs from the matrix
(equalised omni and equalised
front-to-back, left-to-right and up-
and-down figure-of-eight signals)
are the B-format signals. As pre-
viously explained they can be
recorded or transmitted in 2-, 24-,
3. or 4-channel format. The
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method of hierarchical encoding is
covered by a variety of patents.
British NRDC patent 1369813
stems from the work of Peter
Fellgett and dates back to 1871.
The patent claims a method of
encoding azimuth information in
two transmission channels. One
channel carries omnidirectional
signal components which contain
sound from all directions with
equal gain; the other channel
carries azimuth or phaser signal
components with sounds from all
horizontal directions of unity gain
but with a phase shift relative to
the corresponding omnidirectional
signal component. A pair of patents
from Duane Cooper (British patents
1411944 and 1411995) also date
back to 1971 and in more detail
cover the basic matrix theory (now
referred to as BMX) proposed by
Fellgett. Both Fellgett and Cooper
were of course working indepen-
dently, in ignorance of each others’
activities. The BBC coincidentally
filed a patent application in 1972
which was issued as British Patent
1414166 and virtually restated
Fellgett's ideas in different words
but with additional mention of a
third channel. It is also known
that around this time CBS looked
at, but took a considered decision
against, the use of ‘New Orleans’,
a matrix which is closer to BMX
than SQ. The Cooper patents are
by far the most mathematical of
the bunch and are most definitely
not recommended as light bedside
reading. But in essence they
describe an encode/decode matrix
which is directionally symmetrical.
Source signals representative of
sound from different bearing angles,
measured with respect to a reference
direction, are matrixed according
to co-efficients corresponding to
functions of those angles. The
price paid for BMX symmetry was
of course extreme phasiness in
some sectors of the reproduced
sound field. The manner in which
the priority dates of the NRDC,
and Cooper patents overlap is
extremely complicated, some
aspects of each invention being
pre-dated by the other and so on.
All concerned in the current patent
pool agreement should give daily
thanks that they no longer have to
worry about arguing the issue of
who dreamed up which equation
first in front of a bemused high
court judge who still listens in
mono on an old Quad valve amp
and had always thought guadra-
phonics was somehow related to
Acoustical of Huntingdon.

1t is now fairly widely apprecia-
ted that an answer to the phasiness
inherent in 2-channel matrix com-
promises is the use of an additional
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channel or channels of information.
The foundation for this hierarchical
approach, or universal matrix
UMX, was laid &y Cooper’s British
patents 1411994/5 (followed by
USA patent 3970788) and further
developed in subsequent work by
all parties to the patent pool. The
recently agreed UHJ encoding
format (or more accurately agreed
range of formats including HJ) is
not (yet) specifically referred to in
any published patents, but a recent
US patent by Gerzon (4095049)
contains incomprehensible maths
which should cover not only the
current UHJ hierarchy but any
future developments.

The extra channel (or channels)
of information used in addition to
the base band pair is transmitted
by radio multiplexing techniques
(such as the previously mentioned
phase quadrature moduiation of
the sterco difference carrier) and
recorded by disc multiplex tech-
niques as used by Nippon Columbia
for their previous releases in the
UD4 quadraphonic system and by
JVC for their apparently now
defunct D4 system. The tech-
niques developed by Nippon and
used for UD4 are ecqually weil
suited to UHJ recording.

For instance in British patent
1473533 Cooper, along with inven-
tors Toshihiko Takagi and
Yoshihisa Kamo, describe a means
of angle modulating the bhigh
frequency carrier with sum and
difference signals to reduce clipping
distortion, crosstalk and up-talk
from the base band caused by
tracking and tracing distortion in
a disc reproduction system. Two
more patents from Cooper were
issued alongside this joint Cooper-
Nippon UMX  improvement.
British patent 1473531, for instance,
originates the concept of cutting a
disc with the carrier channel signal
reversely compensated by an antici-
pated amount of tracing distortion,
so that up-talk from the baseband
into the carrier is negated. Like-
wise Cooper’s British patent
1473532 originates the idea of
matching the recording pre-
emphasis characteristic of the base
band signals with the phase
modulation index of the phase
modulated carrier channel signals.
This drastically reduces the FM
beat distortion which can be pro-
duced when the modulated carrier
channel signals are mixed with the
main channel signals during record-
ing on the walls of the disc groove.
As anyone who has heard any of
the relatively few Denon UD4 discs
pressed and released a few years
ago by Nippon-Columbia will
doubtless recognise, this trio of
patents protects valuable advances
in carrier cutting technology. It
seems likely therefore that any

record company outside the NRDC
pool and serious about cutting
carrier discs will need to look very
closely at what those patents
describe and what they legally
monopolise.

Likewise, designers outside the
pool might also be well advised to
look closely at Nippon Columbia
USA patent number 4070552, This
patent, which dates back to 1975,
describes an interesting cutting
technique intended to reduce noise
on carrier discs. Essentially the
angle modulated carrier is recorded
by constant acceleration cutting
techniques. Another, related,
Nippon patent 4075425 concerns
reproduction systems and uses a
level detection means to squash to
the carrier if the signals recovered
from the disc fall below an accept-
able level and the signal-to-noise
ratio degrades. Noise is of course
a perennial bugbear with carrier
disc cuts.

We now arrive in the home, as
it were, at the decoding stage with
derivation of speaker feed signals.
NRDC British patents 1494751 and
1494752 originate from Michael
Gerzon's work in 1974 and claim
lynchpin aspects of the process for
reproducing sound from signals
delivered to the ‘consumer’, either
from a disc or tape recording or
from a radio transmission. This
pair of patents protects important
aspects of the decode process for
converting the arriving signals into
speaker feed signals tailor-made for
the reproduction system used. The
first concerns a layout control
system to ‘tune’ the speaker feed
output to the speaker layout
adopted. The UHJ Consumer or
C-format signals arriving f{rom
disc, tape or radio are decoded by
an amplitude-phase matrix into
signals which originated in the
recording studio. Thus for a 3-
channel UHJ input, the decoder
matrix produces an omni or
pressure signal, a forward velocity
or front-back difference signal and
a leftward velocity or left-right
difference signal. If the UHJ input
contains height information then a
fourth, up-down difference signal
is also produced by the matrix.
These decoded signals are now
doctored prior to amplification and
fed to the loudspeakers. Signals
decoded from other formats are
similarly doctored. The nature of
doctoring is in direct dependence
on the number of loudspeakers
used, their angle around the listener
and their distance from the listener.
Doctoring is not simply an altera-
tion in gain between the signals fed
to the various loudspeakers. For
example in a simple four loud-
speaker azimuth or horizontal-only
situation, when the angle between
the front speaker pair is narrowed
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Ambisonics-TheTheory and Patents

from the not ideal 90° to the ideal
60°, the speaker layout is inevitably
asymmetrical. In this case the gain
for the front-back difference signal
is reduced to compensate for
increased front-back speaker width,
and the gain for the left-right signal
is increased to compensate for the
decreased side-to-side loudspeaker
width. Additionally the decoded
signals are frequency filtered to
compensate for the effect at the
listening position of the distance
between the loudspeakers and the
listener. Any finite loudspeaker
distance will of course inevitably
produce some degree of bass boost
and phase shift in the directional
lower frequency components of the
reproduced sound at the listener’s
position. This can degrade image
quality and sometimes causec loca-
tional errors. Inverse highpass
filtering is thus used to compensate
for distance at the same time as the
decoder outputs are balanced to
compensate for loudspeaker layout.

The second patent is concerned
with Gerzon's theories on sound
localisation. Assuming a perfectly
adjusted loudspeaker layout, there
is still the very real problem of how
to generate from those loud-
speakers the audible clues which
will fool a listener's ears and brain
into believing that the sound field
is originating from an infinite
number of sources around the
listener rather than a few point
sources of sound. In the patent,
Gerzon recaps on the now 100-
year-old theory that human beings
locate the source of a sound by
complex evaluation of the relative
amplitude and phase relationships
as it arrives almost, but not quite,
simultaneously at each of the
listener’s two ears. For low
frequency, long wavelength sounds,
a human head offers virtually no
obstacle. So sound arrives at each
ear with virtually the same ampli-
tude. But there is a difference in
phase between the sound arriving
at cach ear, because of the extra
distance travelled. Thus at low
frequencies the ear-brain combina-
tion uses phase as a directional
clue. At higher frequencies, with
wavelengths comparable to the size
of a human head (which is the
extra distance which the sound
must travel) phase relationships
become meaningless. But the head
acts at high frequencies as a baffle
and this creates a difference in
amplitude across the head. So for
high frequencies our ears and brain
use amplitude as a directional cue.
Traditionally the transitional fre-
quency is put at around 700Hz.
But the transition is of course
gradual and Gerzon suggests in the
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patent that for surround sound
reproduction purposes the turn-
over point should be taken as
around 320Hz. This, he suggests,
makes the listener's position with
respect to the loudspeakers far less
critical. So according to the patent,
when reproducing programme
material the listener’s ears should
be provided with amplitude clues
to direction for frequencies above
the transition frequency and with
phase clues to direction for frequen-
cies below the transition frequency.
This calls for the design of a fre-
quency dependent matrix which
approximates to ideal low frequency
design at low frequencies and ideal
high frequency design at high
frequencies. Most important of all
is the band around the transition
frequency where there has to be a
suitably designed transition per-
formance.

The patented solution is to
provide identical shelf filters in the
two difference signal paths and a
third filter of different characteris-
tic in the omni signal path. Each
filter has identical phase response
and each has one gain at low
frequency (below the transition
frequency) and another at high
frequency (above the transition
frequency). Most important, each
shelf filter makes a transition from
low frequency gain to high fre-
quency gain across the frequency
band spread round the transition
frequency band. Incidentally, note
that just as the layout control
system operates in advance of the
circuitry which derives and ampli-
fies the speaker feed signals, so the
frequency dependent  circuitry
operates in advance of speaker feed
derivation. On most conventional
quadraphonic decoders, any layout
control or frequency doctoring is
likely to be on signals which have
already been decoded and designa-
ted to feed individual loudspeakers.

Gradually it becomes clear how
the NRDC-Nippon pool could well
have considerable long-term value.
Although patents on disc cutting
technology have a potentially limi-
ted life (because before too long
the recorded and transmitted sig-
nals will simply be slotted into a
digital stream without any need for
disc or radio carrier modulation)
the patented techniques for deriving
B-format studio signals, for en-
coding and decoding them for
recording or transmission and for
deriving speaker feed signals from
the decoded signals are an essential
and immutable part of the system.

More patents, most it seems from
Gerzon and the NRDC, are in the
legal pipeline and issuing on a
regular basis to protect sophistica-
tions of the basic system. USA
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patent 4139729 (and recently also
British patent 1548674), for
instance, describes Gerzon’s scheme
for using three power amplifiers to
drive four loudspeakers, or four
amplifiers te drive five loudspeak-
ers, and so on, without unwanted
information spill over. Fig 2 of the
patent shows the basic three
amplifier/four loudspeaker laycut.
Such a technique clearly offers
useful economies for the manufac-
turer of surround sound reproduc-
tion equipment. USA patent
4081606 (soon to issue as British
patent 1550627) protects Gerzon'’s
ideas for a variable decoder
(christened the ‘Variable Direc-
tional Preference’ or VDP decoder.
This employs logic circuitry similar
to that used in quadraphonic
systems to enhance directional
deccding in continually varying
dependence on the signals being
decoded, but varies the width of
individual images rather than the
signal direction. This is achieved
by reducing the phasiness of the
most important signal at the
expense of phasiness in less import-
ant signals. For instance, where
the decoded signal is front orienta-
ted, the front signal phasiness is
reduced at the expense of extra
phasiness at the rear, where it is
psycho-acoustically less important.
In other words the preferred sound
direction is made to sound sharper
at the expense of others which
become less sharp but remain
unchanged in direction. USA
patent 4151369 proposes the use of
a time delay in the decoder speaker
feed outputs, with the delay in each
speaker feed being related to the
distance between the speakers and
a listener. As well as covering the
UHJ hierarchy mathematics, USA
patent 4095049 (soon to issue as
British patent 1550628) covers an
interesting idea for adding a third
channel of information to a basic
2-channel system in such a way
that the third channel can be
reduced in amplitude, or restricted
in frequency, without noticeably
affecting important localisation
criteria. This is achieved by the
use of extra phase amplitude
matrices. It apparently took
Gerzon two full years to work out
the maths involved. The advan-
tages, especially for broadcasters,
are, however, obvious. When a
third channel of information is
transmitted along with the stereco
base band signal any third channel
degradation, for instance due to
poor reception conditions, pro-
duces a gradual changeover to 2-
channel operation with the repro-
duced image positions remaining
predominantly unchanged, but less
precise.

Currently the IBA and BBC and
the FCC are ali looking at various
aspects of surround sound broad-

casting, so is Dutch radio, eg with
regular Concertgebouw broadcasts.
Sadly neither the BBC nor the
IBA have made much public noise
in surround sound of late. Although
one might reasonably expect that
these two quasi-official British
broadcasting authorities would
either co-operate with each other
and the quasi-official NRDC or
work completely separately and
regard the other’s progress as a
challenge, it often seems to an
outsider as if the IBA warms to
surround sound as the BBC cools
off and vice versa! There are,
however, more practical reasons
for the current cool-off. Happily
the few senior bureaucrats who for
years occupied seats of power in
Broadcasting House and laid a dead
hand of restraint on the small but
enthusiastic band of BBC engineers
devoted to the cause of surround
sound broadcasting, are now out
to pasture. But almost coincident
with the bureauvcrats’ exit, some
BBC engineers took to hampering
their own progress by embarking
on industrial action. Essentially
the beef is that more loudspeakers
at the monitoring stage warrant
commensurately more pounds in
the pay packet. However justifiable
the extent of the claim may (or
may not) be there is little likelihood
at the moment of the impoverished
BBC radio coffers coughing up the
kind of rises sought. So, for the
time being at least, there is unlikely
to be any surround sound broad-
casting from the BBC. Nevertheless
the Calrec Soundfield microphone
is being extensively used, for
instance for the Proms, and infor-
mal surround sound, tapes are often
made for rescarch and evaluation
purposes.

In the 1979 Proms season there
was one concert in particular which
it would be fascinating to hear in
surround sound. Srar Child (by
the aptly named George Crumb,
and with every bit as much artistic
content as the Tate Gallery's now
famous pile of bricks) embodies
some impressive surround sound
spacing effects. So spread is the
orchestra, in fact, that six conduc-
tors were needed for the Albert
Hall performance. At one point
in the pretentious proceedings a
string of muted trumpets play from
balcony boxes spaced full circle
around the hall. Most interesting
of all a string section performs
from the hall balcony high at rear
dead centre. One of the most
difficult tricks in surround sound
matrixing is to encode rear dead
centre, for accurate reproduction
in surround and no significant loss
of level in stereo and mono. Some
matrices would lose the Star Child
rear centre strings altogether in
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Designed to team up with professional equipment

for studio sound on location

Of advanced design and proven performance these are purpose
built battery powered portables, of solid ;" aluminium with
carrying handles. Top quality components, modular construction
and stringent quality control ensures the highest degree of
reliability. For use on location with professional tape recorders —
Nagras/Stellavox etc, outdoor broadcast, stage mixing or to
supplement studio consoles when added capacity is required.
Over 300 in trouble free use world wide.
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LTHOUGH THE original
concept of the Soundfield
microphone was to produce a
coherent 3-dimensional signal suit-
able for replaying full surround
sound, the most immediate advan-
tage offered to the recording and
broadcasting industry is a stereo
microphone with several unique
and quite revolutionary advantages.
1. The stereo output is truly
coincident over most of the audio
spectrum, ie the two outputs
originate from capsules that
apparently occupy the same point
in space, thus greatly reducing
the phase errors introduced by
conventional microphones and
their inevitable effect on the
frequency response.
2. The microphone may be
electronically rotated through
360" horizontally from a remote
position.
3. The microphone may be
electronically tilted vertically
+45° from a remote position.
4. The angle between the appar-
ent capsules may be varied from
0° (ie mono) to 180" electronically
from a remote position.
5. The microphone may be
‘apparently’ moved either for-
wards/backwards or up/down
from its real position.
6. The polar pattern may be

Ambisonics-The
Calrec Soundfield
Microphone

J Howard Smith, Calrec Audio Ltd

While much theory has been devoted to Surround
Sound and Ambisonics, to date Calrec Audio Ltd is
the only company that has developed a product
using this theory, the Soundfie/ld microphone.

adjusted to any first order

characteristic (ie omni to figure-

of-eight via cardioid).

7. Functions 2 to 6 may be

performed posr-session off tape

provided that the 4-channel B-

format signal has been recorded.

8. The B-format master tape

allows the recording to be re-

issued in the future in whatever
form of surround sound may

eventually be adopted, up to a

maximum of full periphony, ie

‘with height’.

In order to understand the
seemingly impossible task of mov-
ing and steering a microphone that
was de-rigged three weeks ago, it
is necessary to examine the con-
struction of the B-format signal
referred to carlier, but first a
reminder of conventional micro-
phone parameters.

The need for Soundfield
Nearly all microphones available

today operate in either one of two
modes or a mixture of both. They
are either omnidirectional, figure-
of-eight or some mixture of these
two, a 50/50 mix giving cardioid.

Unfortunately it is impossible to
design capsules with optimal omni
(pressure) and figure-of-eight (grad-
ient) responses as parameters which
improve the performance of one
system adversely affect the other,
and as these two signals are
normally generated either by one
diaphragm or by two driving one
circuit, they are inseparably mixed.
It is tribute indeed to the makers
art that modern microphones sound
as well as they do when faced with
this basic fact.

B-format construction

The Calrec Soundfield microphone
has four very accurately matched
cardioid capsules arranged in a
regular tetrahedron. Both these
facts are of vital importance to the

correct operation of the micro-
phone.

Fig 1 shows the capsule array
with the front looking out from
the paper. If the output of right
front (RF) is subtracted from that
of left back (LB) then the two
pressure components cancel, being
out of phase, and the gradient
components add to form a figure-
of-eight response. It is at this stage
that the accurate matching of the
capsules is important for provided
that the capsules match perfectly,
when added anti-phase any errors
due to imperfect design are equal
and opposite, and therefore cancel
each other out. In practice the
cancellation is not perfect, but is
of a very high order. Consequently
a figure-of-eight characteristic is
generated whose purity is consider-
ably better than the two cardioids
from which it was formed.

The axis of the ‘eight’ is right/
front, ie 457, left/back, ie 225" and
is horizontal; see fig 2. The fact
that the original capsules were
angled simply reduces the sensitiv-
ity of the resultant ‘eight’.
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Up till now, if you were serious about
making high quality, two-track simul-sync
recordings, you had to resort to sophisti-
cated reel-to-reel equipment.

Up till now.

Because we'd like to introduce you to
the revolutionary TEAC A-108 Sync.

It's the world's first-ever two-track
simul-sync cassette machine.

And it'll produce beautiful synchron-
ised stereo recordings just like a multi-
track reel-to-reel, only with all the simpiicity
and convenience of a cassette deck.

For the aspiring star, the A-108 Sync
represents a unique opportunity to get
recording experience without the horrific
expense of a recording studio.

While to the fully-fledged professional
it means a lot of studio time could be more
profitably (and more comfortably) spent at
home.

What can the A-108 Sync do?

Take one look at the controls of our
machine and you'll realise it's more a
question of what it can’t do.

For a start, head layout and circuitry
has been so designed as to allow you to

e, studlo

Let's take an example.

You lay down your lead track on the
left channel. You rewind. Then, while
listening to the lead track back through the
cans, you can over-dub the bass track on
the right channel.

Play back the result, and you'll find
both channels have been recorded in
perfect sync with each other.

Then, to get some idea of how the
vocals would sound, the A-108 allows you
to place your voice in the middle of the
two-track recording.

You can even hear yourself simul-
taneously on the cans while using the
music blend control to adjust the mix of
the new track to exactly how you want it.

We didn't stop there.

The A-108 Sync also boasts a mic/line
mixing feature which lets you record your
own voice or instrument on to your
favourite record (so you can show them all
how it should be done).

And once your recording session is
over, you only have to flip the ‘Cross-Feed’
switch to blend left and right channels
together to give that ‘live’ stereo feel to the
final result.

Features like the finely engineered
and highly reliable transport system; the
sophisticated Dolby circuitry; and indepen-
dent bias and equalisation selectors.

Nor have we forgotten the memory
re-wind facility built into the tape counter.
Where we did stop.

There is, however, one feature of the
A-108 Sync that’s conspicuous by its
absence: the hefty price tag.

Incredible though it may sound, you'll
find the machine retailing at around
£200.00 plus VAT.

The way we see it, that's a mighty
small price to pay for indefinite studio time.
mu_an ﬁlanTinEanm—x;ack_nnE' pp—
revolutionary TEAC A-108 Sync cassette deck and its
accessories,

Name

Address

Post Code

record left and right channels individually,
one after the other, in perfectly
synchronised stereo.

As you'd expect, a machine like the
A-108 Sync has all the advanced features
normally found en TEAC cassette decks.

Harman UK. St. John's Road. Tylers Green,
High Wycombe, Bucks HP10 S}IKT E AC
Telephone: Penn (049 481) 5331 .



Ambisonics-The Calrec Soundfield

Microphone

The same operation with left
front (LF) and right back (RB)
produces a gradient signal on the
315°-135° axis, ie at 90° to the
first, and a similar sum for vertical
information using RF — RB and
LF — LB produces two more
gradients both on the 0°-180
horizontal axis but inclined in the
vertical at 45° and 315° respectively
(fig 3). If the two horizontal figure-
of-eight patterns are now added in
phase, the result is a gradient signal
whose prime axis is 0°-180° and is
termed ‘X’. The same signals added
out-of-phase, produce a 270°-90
gradient, termed ‘Y’ and adding
the two 45° vertical signals produce
a figure-of-eight at 90° to the
horizontal, termed ‘Z’.

We now have signals representing
the gradient component of the
sound in the three prime directions.
Left-right, front-back and up-down
and all that is now required to
complete the characterisation, is a
pressure signal, termed ‘W’; this is
produced by adding all the capsule
outputs in-phase.

Let us now quote the component
parts of the four B-format signals.

X =LF + RF—LB —RB
W =LF + RF + LB + RB
Y = LF —RF + LB—RB

=LF—RF-—-LB -+ RB

It can be seen that each B-format
signal is made up of 25% of each
of the original capsule signals and
it is this fact together with the
regular tetrahedral array that make

it possible, for the first time ever,
to correct for the physical spacing
of the capsules and produce a truly
coincident B-format master signal.

Examination of the frequency
response of the B-format before
equalisation reveals that while the
three gradient signals XYZ sensibly
follow each other, they ail have a
response that rises with frequency
above about 1kHz whereas the
pressure signal ‘W’ falls with rising
frequency, the difference being up
to 10dB (fig 4).

It must be stressed that this
situation applies to all cardioid
microphones, but can only be
examined and corrected in the
Soundfield system. As Gerzon
remarked in his paper to the 50th
AES Convention: “This should
convince sceptics of the fallacy of
assuming that ‘nearly coincident’
is good enough”.

To use B-format to produce a
stereo output it is necessary to
recombine the signals in the correct
proportions. For instance to pro-
duce a 90” crossed pair of figure-
of-eights pointing to the front and
horizontal, the formulae would be:

L =1X+1Y
R=1X—1Y
As X and Y are themselves
‘eights’ no other signals are

required. If cardioids are required
then the ‘W’ pressure signal must
be half of the total energy:

L = 41X + Y + W

R =31X —1Y + W

(6

(FIG.4
61dB
4 Figure of eight
2]
frequency kHz
-2
-4.
J Omnidirectional

The system can generate any first
order characteristic, that is any
pattern from omni to figure-of-
eight through all the cardioids and
these may be adjusted during pro-
gramme. Up to four such virtual
microphones may be generated,
two forwards and two backwards
and the angle between each pair
may be altered from 0° (mono to
the front, mono to the back) to
180° (mono to the left, mono to
the right) in a scissoring motion.
The ‘rig’ may then be rotated
through 360" horizontally and tilted
+45° vertically.

The last control facility to be
described is proving in practice to
be the most interesting. Dominance
allows the ratio of direct to rever-
berant sound to be altered in either
a forwards/backwards or upwards/

downwards direction. This is
achieved by acting on the appro-
priate part of the B-format signal,
‘X' for F— B and ‘Z’ for U —D,
without affecting any of the other
parameters. The result of this is
to apparently move the microphone
in the direction indicated.

In addition to the above-
mentioned features, the micro-
phone control unit has 0dB line
sending capable outputs for both
B-format and stereo and can
therefore be considered as a com-
plete recording channel for a one
microphone recording.

The Soundfield system, therefore,
not only provides the world’s first
‘coincident’ microphone for stereo,
but also a signal storage format
that allows recall of toral directional
information for future use. [

Ambisonics-TheTheory and Patents

mono. Mono and stereo compati-
bility are not just a technical
exercise. Although Crumb’s opus
may not be everyone's musical cup
of tea, there will doubtless be
surround sound drama perform-
ances where important dialogue
comes from the rear of the listener.
It just isn’t acceptable for a matrix
to lose this in mono.

The IBA tests have ground to a
halt after clearly suggesting that
although 24-channel transmission
of UHJ signals can give very good
surrcund results (comparable in
fact to those obtainable from three
channels), the stereo and mono
compatibility of 24 just isn't good
enough for critical listening. And
until extensive on-air 3-channel
tests have been run, no one will
really know whether this format is
acceptable to stereo and mono
listeners with existing equipment
(from the standpoint of interfer-
ence, such as birdies etc) and
whether it will be acceptable to
surround listeners on the fringe of
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the reception area. What is needed
is more work on these issues on a
European or world scale. The IBA
are stymied because their radio
stations are all local-only. Hope-
fully some of this work will be
done by the FCC who are currently
considering various issues relating
to surround sound in preparation
for a decision expected some time
in, or after, 1981. Be patient.
Speed in this context is not the
essence. Any decision now taken
on surround sound will be with us
for decades to come. It must
therefore be a carefully considered
decision. It is also easy for
Europeans to overlook the fact
that aithough the BBC, IBA and
other broadcasting organisations
in Europe, such as Dutch Radio,
are now fairly firmly committed
to Ambisonics, the FCC has so far
shown most enthusiasm for SQ.
Thus the FCC has both inter- and
intra-system choices to make. Little
activity can reasonably be expected
on the disc front until the broad-
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casters have made some positive
moves and the listening public has
been offered a real incentive to buy
suitable decoding equipment. But
already Nippon-Columbia is known
to be pressing UHJ carrier discs
(albeit mainly for test purposes)
and the British record company
Nimbus has a dozen or more
classical issues in 2-channel UHJ.
Occasional one-off issues are also
available, for instance The Organ
at York Minster is a 2-channel HJ
recording which is available from
Banks and Son (Music) Ltd, Stone-
gate, York. Incidentally, anyone
interested in comparing HJ with
the original BBC matrix-H format
should try and obtain a copy of
the BBC Records disc 40 Years of
Television—Norrie Paramor
Remembers which was reputedly
cut from an H-Matrix tape (remem-
ber that Matrix-H was the original
BBC format, HJ is the new BBC
format and Ambisonics UHJ is the
hierarchy which incorporates HJ).

Currently all the signs are that
future commercial contests will be
between SQ on the one hand and
Ambisonics UHJ on the other. For

the reasons already explained, it is
unlikely that there will be much
conflict between the patent folio
held by CBS on the one hand and
the NRDC Nippon pool on the
other. It also seems likely that
with the death of Ben Bauer the
drive for SQ will lose momentum.
Certainly CBS Records are showing
no interest in the system. Japanese
Victor and Sansui appear already
to have lost all enthusiasm for
surround sound, and again it seems
unlikely that the patents held by
those companies will be of much
significance to future development
of Ambisonics and UHJ technol-
ogy. So apart from some negotia-
tions in the area of phase quadra-
ture carrier modulation (patent
monopoly on this basic idea is
amost certainly owned by American
interests) it seems unlikely now
that patent litigation will seriously
hamper progress of surround sound.
Anyone hopeful that surround
sound will eventually become avail-
able as a recording, broadcast and
reproduction option should there-
fore be thankful that the NRDC
pool has been negotiated. B
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Ambisonics-Soundfield
Experience

T IS perhaps unfortunate that

the prototype Calrec Soundfield
mic didn’t make its appearance on
the BBC scene until after the first
run of Matrix-H and HJ experi-
mental surround-sound broadcasts
.had been completed. It is hoped
that transmissions in the latter
format will start again soon, and
will no doubt make use of the
Soundfield mic, but in the mean-
time, BBC Studio Managers and
researchers are amassing a good
deal of information on the perform-
ance of the mic in stereo applica-
tions, which will obviously be a
great deal of use when surround
broadcasts are continued. The IBA
has also completed its first set of
broadcast evaluations of the Ambi-
sonic technique, deciding that a 3-
channel Ambisonic transmission
format is to be preferred to a 2 or
24-channel format. The 3-channel
system has certain technical prob-
lems associated with it, but these
will no doubt be overcome, and
with favourable reaction to Ambi-
sonics from the EBU and FCC it
may well be that this innavative
British-designed system will form
the basis of the record and broad-
cast output of the future. Of course,
the technical difficulty of transmit-
ting or cutting three or more
channels of information disappears
when we consider digital multiplex
encode/decode techniques; even
before this, however, it is likely
that analogue methods will be
devised to cope satisfactorily with
the three channels required for
*horizontal surround-sound, or the
four channels needed for full ‘with-
height” reproduction.

In the meantime, however, it’s
well worth looking at the BBC's
experience with the Soundfield
microphonc, because apart from
the UHJ surround-sound possibili-
ties of this mic, it promises a great
deal in terms of stereo flexibility
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Richard Elen

This year, the BBC took delivery of two Calrec
Soundfield Mk 1ll (production model) microphones.
Prior to this, however, the BBC had already assessed

the prototype Mk // microphone.

Richard Elen

describes the BBC's experiences with this novel
microphone system, described by some as *‘the most
important microphone developmentsince Blumlein''.

and response. To find out more
about the BBC's work in this field,
[ discussed the system with Bob
Harrison, from the Assistant Chief
Engineer's department, Radio
Broadcasting, and Antony Askew,
who is a Senior Music Studio
Manager. Bob Harrison’s role
enables him to experiment a fair
amount with new techniques with-
out being so far removed from
actual operational situations as to
be unable to relate his findings to
the limitations of broadcasting
requirements. Tony Askew, on the
other hand, is frequently responsi-
ble for ‘driving’ the entire mixing
system at major ‘serious music’
events like the Promenade Con-
certs, where the Soundfield mic has

been employed over the last two
seasons. Without doubt, the BBC
has been in an excellent position
to evaluate and apply the Sownd-
field mic *in the field". This process
of extended and meticulous investi-
gation is still continuing, of course,
but already some firm results have
been emerging.

In fact, the story of the BBC’s
involvement with mic techniques
of the Soundfield type goes back
to 1976, when the late Ben Bauer
brought a prototype Ghent micro-
phonc over from the States for the
BBC to examine. The Ghenr mic
is specifically designed to offer
exact encoding to the Columbia
SQ ‘quadraphonic’ standard, and
part of this specification includes

A special mixerinstalled in the IBA's mobile which includes five special surround
sound channels
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the requirement for the microphcne
to eliminate phase anomalies,
particularly in the front quadrant.
Phase—and frequency response—
anomalies are a big problem in
mic systems which make use of
Blumlein and other coincident pair
techniques, as used extensively for
BBC music productions: with two
discrete microphones it is theoretic-
ally impossible for the pair to
exhibit full phase coherence over
the entire audio range, resulting in
problems with image location as
the sound wavelength approaches
the distance between the capsules
of the array. The Ghent mic was
designed to correct such anomalies
—at least in the front quadrant—
and thus it was expected that it
would perform well in stereo
configuration. This indeed proved
to be the case at an Albert Hall
test: the stereo imaging was excel-
lent and the general ‘cleanness’ of
the sound was very encouraging.
At the very least it showed that the
idea of developing a microphone
without phase and frequency-
response anomalies had a very good
chance of success. However, the
Ghent mic had the disadvantage of
offering no variation of polar
response  characteristics;  good
results were thus largely dependent
on finding exactly the right position
and orientation in a hall, and this
was very hard to attain. But the
system showed promise.

The arrival of a MkII prototype
Soundfield mic around the middle
of 1978 enabled operational re-
search in this direction to proceed
a good deal further. It was first
utilised in the recording of the last
concert from the Cheltenham Festi-
val in July 1978 with the BBC
Symphony Orchestra. The mic was
positioned about 8-10ft from stage
level at a point which provided a
good musical balance of the
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Ambisonics-Soundfield Experience

orchestra and the derived stereo
output from the control unit was
monitored. At first hearing the
results were not very rewarding.
The overall sound balance so close
to the audience on a hot sticky July
evening was dry and lifeless. Even
so. the clarity and precision of the
stereo image produced by the mic
was exceptional and definitely
supported the claims made for the
mic. For the first time, the BBC
had a microphone available which,
firstly, had a flat response from
40Hz to 10kHz; secondly, all its
parameters were variable from a
remote position. Equalisation in
the microphone produces the effect
of ‘true coincidence’ of the capsules,
thus eliminating phase anomalies,
and manipulation of the B-format
output of the mic's matrixing
network enables the operator to
adjust the effective physical orienta-
tion of the mic, including pan, tilt,
and so on at the control unit, or—
by recording the B-forrnat Ambi-
sonic signal on four tracks of a
multitrack—alter these parameters
after the event. Truly an amazing
facility. The theory behind the
microphone also offered the possi-
bility that a single mic could be
used to make perfect 2-channel
phase-matrix recordings of the
Matrix-HJ type — previously, a
good Matrix-HJ programme had
been dependent to a large extent
on the manipulation and use of
existing stereo techniques: the
problem being that it was important
to offer a good stereo balance as
well as surround sound, and the
interaction of conventional BBC
stereo mic techniques in a surround-
plus-stereo configuration was diffi-
cult to predict or set up with any
degree of the necessary accuracy
without a great deal of effort. The
Soundfield mic, however, offered
the promise of truly compatible
surround and stereo decoding: a
strong necessity if the BBC experi-
mentation with the HJ part of the
Ambisonic hierarchy is to continue.

The Soundfield prototype was
then installed at the Albert Hall
for evaluation on a series of
Promenade concerts. The version
in usc at this time—the Mkl
prototype—was fitted with Reading
University equaliser and power
supply and a prototype Calrec
control unit with Reading electron-
ics. Peter Feligett and his technical
designer Jeff Barton took time off
to make sure everything was work-
ing correctly and reliably. The
microphone was placed a little in
front of the usual stereo main-pair
position, about 15-20ft up and
about 3 or 4ft in front of the

fountain in the Albert Hall, and it
was here that the first major
advantage of the Calrec mic to the
BBC was demonstrated.

Standard practice for rigging a
stereo pair at the Albert Hall
requires the dropping of a line over
each end of the balcony to haul up
a sling arrangement. The mic is
centred in the sling and the audio
cable is run off along one cide of the
sling line to the sockets at baicony
level. Due to the weight and asym-
metry of such an arrangement, it is
often the case that the mic array
twists as it is raised, necessitating
at least half an hour of raisirg,
lowering and correction of positicn
in addition to the hour or more
required to set up the sling in the
first place. The Soundfield, how-
ever, took a mere 20 minutes to
rig, dangling on its cable from a
tightly-stretched sling. Any change
of mic attitude could be corrected
with ease by adjusting the B-format
attitude knobs on the control unit.
The BBC's current method of
slinging the mic also includes a
drawstring to the back of the arena,
with the main sling a little further
forward than before: this enables

front-to-back movement of the
mic’s physical position to be
carried out.

At this stage the mic was, of
course, used in stereo only: the
derived stereo signal from the
control unit was brought up on
the mixing console as an external
feed, which could be compared in
an A-B fashion with the "conven-
tional” mics and incorporated in

the main output if the Studio
Manager performing the concert
mix so desired. During last year's
Prom season, the mic’s output was
available about 60-70%; of the time
and was often used in the main mix.

Before discussing the results of
this particular series of tests, it's
important that we take a brief look
at the standard BBC approach to
miking up a concert of this type,
and the basic premises upon which
the ‘sound’ of a BBC ‘serious music’
broadcast are based. BBC stereo
techniques are currently largely
reliant on the Blumlein or coinci-
dent pair arrangement, often assem-
bled from discrete microphones.
Over the years, BBC sound balan-
cers have built up what we might
term an ‘acoustic blueprint® of the
type of ‘sound’ a music broadcast
should have. This attitude, of
course, is one that has produced
superlative results, and continues
to do so. It does mean, however,
that impressions of an entirely new
system will be based on what such
a broadcast wsually sounds like:
this will modify sound balancers’
opinions, which are, of course,
highly subjective. A further con-
sideration is the fact that venues
like the Albert Hall are quite well-
known to many radio listeners:
they will have attended concerts
themselves and will have a fairly
good impression of the sort of
sound they ought to be hearing.
They're also used to BBC broad-
casts, and the broadcasts themselves
must create the best possible
illusion of the sound of the Hall.
Indeed, Proms are one of the few
examples of a situation in which
the listener is actually aware of
what the ‘original sound’ would
be, as opposed to a studio recording

or broadcast.

The ‘broadcast illusion” is to a
large extent enhanced by actual
limitations and ‘faults’ in conven-
tional microphone design. With a
standard setup which depends on
one or two mainstereo pairs backed
up with ambience and solo mics,
methods of compensating for the
massive change of the Albert Hall
acoustic between rehearsal and
performance are well-known to
BBC sound balancers. This change
must not be underestimated: 7,000
people in the Hall have a tendency
to remove any ambience picked up
naturally by the main pair: ambi-
ence mics, with their attendant
‘muddying’ of the overall sound,
must be introduced at relatively
high levels into the mix to create
the right sound. In these condi-
tions, such effects as ‘lobing’ on
the main pair—where the response
of the mics at higher frequencies is
rather more directional and peaky
—1end to make the resulting output
more satisfying to the listener. For
example, ‘lobing" tends to move a
string section ouwtwards from its
actual position in the sound-stage
to produce a more impressive stereo
spread. Hf ‘presence’ provided by
the complex phase cancellations
that occur when several stereo pairs
are superimposed also tend to
brighten up the sound and make it
more lively.  These effects are
almost entirely the result of manu-
facturers’ attempts to compensate
for the anomalies in stereo mic
design inherent in variable polar
diagram capacitor microphone
types—methods varying fron: one
maker to another—and as a result
of the anomalies themselves. The
difference with the Soundfield mic
is that it does not suffer from these
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This photograph shows the current (production model) control unit required lo operate the Soundfield microphone, as
used by the BBC. The signal is fed from left to right via the following modules : the mic input module which takes the
feeds direct from the mic head(‘'A-Format') after eq in the body of the mic, and offers individual mutes on the equalised
capsule ouputs plus a —20dB A-Format pad; the A-B matrix module which converts the A-Format signals to standard
B-Format(X,W, Y, Z outputs corresponding to a front-facing figure-of-eight, omni, left-facing figure-eight and up-facing
figure-eight respectively) and offers mic-inversion facilities; the B-Gain module which offers swilched control of the
B-Format level (+6, +14 and +20dB lift) and a rolary gain-control attenuator; the B-Format monitor module which
offers individual PPM monitoring of the B channels plus overall levels ; two Soundfield modification modules which
control azimuth and elevation, and dominance ; a mono|stereolquadruple module which handles the coincidence angle
and polar diagram settings; and two oulput modules, one equipped with Ambisonic decodelloudspeaker layout contro!
and main output level control, the other controlling the stereo-output width and headphone-monitor level. To the far
right of the unit is the power-supply module with power-on pushbutton.
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useful but anomalous features.
These factors should therefore be
borne in mind.

In many ways, the appearance
of the Soundfield mic came at a
good time for the BBC in terms of
mic technique. There had pre-
viously been a general swing away
from a single coincident pair in
favour of several superimposed
coincident pairs supported by close
and distant spaced mics: this move
unfortunately coincided with the
surround sound experiments, and
almost certainly magnified the
technical problems of compatibility
earlier discussed. But by the time
the new mic arrived, there had been
a move back to primary depend-
ence on a well placed main stereo
pair: as a result it was not too
difficult to incorporate the Sound-
field's output into more traditional
setups.

It was expected that the Sound-
field mic, because of its true
coincidence with attendant lack of
phase anomalies, and its previously
unheard-of flatness of frequency
response, would similarly not suffer
from the somewhat impressive
audio effects such anomalies intro-
duced. This indeed proved to be
the case: the mic produced exactly
what would be expected from a
truly coincident array. Once again
there was the excellent stereo
imaging: Tony describes it as
‘clectrifying’ and says that things
actually sounded for the first time
as they did in real life. Acoustic
pianos, for example, lacked the
usual ‘clankiness’ which occurs with
some microphones. The Studio
Manager actually performing the
mix is given total autonomy over
the type and positions of mics used
at thesc concerts: in the case of the
Soundfield mic, he also had a free
rein in the application of the mic
in the mix, making full usc of the
variable attitude and polar diagram
controls.

One surprising feature of the mic
in this respect was the fact that the
array could be switched to ‘omni’
without the loss of stereo imaging!
This effect is made possible on the
Mk production models by means
of the addition of a control to vary
the degree of effective coincidence
of the capsules.

The one problem encountered
with the Soundfield mic during
these experiments was the very fact
of its technical accuracy: the lack
of ‘lobing’ and other anomalies
tended to produce a veiy clear,
but somewhat dull and unimpres-
sive, sound. This can be compensa-
ted for, however, with the use of a
rising equalisation curve, adding
Jjust a touch of ‘sparkle’ to produce
a result that is psychologically
more satisfying, and more like the
usual sound that listeners expect.

These experiences with the MkI/
resulted in the BBC placing an
order with Calrec for two produc-
tion models, which were subse-
quently delivered and used during
this year's Prom season. Tests have
also been performed with the MkIll
in control conditions at the BBC's
Maida Vale studios, where Studio
Managers have been able to
experiment with different positions
and settings of the mic, and com-
pare it with other types. Initially
the power unit on the new modules
gave a little trouble, but Calrec
rapidly redesigned and eliminated
the tecthing troubles—prevalent in
any new item of production. Bob
Harrison praises Calrec’s avowed
keenness to ‘get it right’.

In parallel with the Albert Hall
cvaluations in stereo broadcast
configuration, comparison tests
were performed by recording the
B-format output on four tracks of
an 8-track Brenell recorder, placing
on the remaining tracks a selection
of outputs froni conventional stereo
pairs. Apart from producing useful
Ambisonic demonstration material,
these tests provided an opportunity
to evaluate the new mic in a
number of operating modes on an
A-B basis with conventional tech-
niques under control conditions.
The tests also proved uscful in
terms of discovering the general
perfermance of the mic and the
best way to interface it with record-
ing equipment. Experiments proved
that a level of about 200 nWb/m on
tape combined with dbx noise
reduction offered a dynamic range
in excess of 84dB: it was possible
to record an entire concert, with
large variations of dynamics and
playing levels, without adjusting
the gain of the system. Some
experimental recordings were also
made in B-format on a Teac 4-
track, and it is interesting to note
that these secem to indicate that the
B-format is far more tolerant of
tape azimuth errors than a normal-
format recording.

Bob and Tony feel that the
Soundfield is about the best mic
they've come across. The variable
controls have proved exceptionally
useful, the rigging time in a concert
situation is very short compared
with conventional arrays, and the
sound, although a little dull without
eq, offers superlative sterco imaging
and depth. 1t offers ‘the best sound
from any part of the orchestra’ that
they have found, and the derived
sierco signal can be listened to
they have found, and the derived
stereo signal can be listened to
comfortably for long periods with-
out strain. But an ideal mic will
not necessarily give an ideal sound
in non-ideal ccnditions—like the
average concert broadcast—and
certain adjustments, like the addi-

tion of a touch of eq, are necessary
to produce a suitably satisfying
result. The fact that the controls
can be, in general, continuously
varied during a performance, to
optimise the aesthetic parameters
of a broadcast or recording,
suggests that the mic will have a
great deal to contribute to the
normal BBC setup at a concert
where there may be as many as
three separate groups—TV, Radio
and the BBC Transcription Service
—taking feeds from the main mics.
The Soundfield's output can be fed
to a separate control unit for each
group, so they can each obtain a
fully-variable independent main
stereo signal without duplicating
mics and without affecting the
versatility of any of the users’ signal
feeds. Itis the BBC's intention that
a second Soundfield mic should be
tried near the stage, in addition to
one in the original position, to
provide a versatile output for more
‘intimate’ miking, where a digital
time delay would be employed to
bring the output of this mic back
into perspective with the main
system.

The BBC has very few complaints
about the Soundfield system: sur-
prisingly few considering the radical
new techniques which this mic
introduces. It finds that the produc-
tion model appears to be a couple
of dB noisier than the Mkl proto-
type for some reason—hopefully
Calrec will look into this, as it
can't be a fundamental problem.
The BBC also finds the azimuth
control a little coarse: it would
prefer a 4-position quadrant switch
plus a pot to alter the azimuth
within a quadrant, or perhaps a
forwards/backwards switch point-
ing the mic in one of two positions
at 180° to each other, plus a pot
to vary the azimuth over the 180"
segment, instead of the present
continuously rotating 360° azimuth
control, which doesn’t offer suffi-
ciently accurate positioning or
repeatability (although the 360°
control could be very useful in rock
studios). The BBC is also interested
in the Soundfield's possibilities for
opera, where a switch to “position’
the mic figuratively ‘sideways’ in
addition to the present vertical
inversion control would enable the
mic to ‘look’ at the orchestra pit
and stage with equal ease. At
present this can be done by cross-
patching the X and Z outputs, but
a switch would be more convenient.
Many operators feel that the
dominance control is one of the
most useful features of the control
unit, but the present control is too
coarse in operation, and ought to
be replaced by a continuously
variable front/back dominance con-
trol and an up/down dominance
control.

One other slight misgiving with

the mic is the fact that it requires a
60V phantom power voltage. The
BBC, in common with many broad-
casting organisations worldwide,
uses a standard DIN voltage level
of 48V for phantom power. This
is a standing voltage on all BBC
mic lines in such places as the
Albert Hall, and means that the
Soundfield mic presently requires
its own separate cabling and cannot
be plugged into existing lines. This
isa disadvantage, and is presumably
quite straightforward to rectify.

There is also a slight feeling that
the present control unit is over-
complex for purely stereo use;
abandoning the modular concept
to produce a simplified stereo-
output-only controller would per-
haps make the mic more affordabie
placing it in the same price range
as other condenser mic arrays,
although such a version would of
course be rather more limiting for
Ambisonic productions.

All in all, however, the BBC's
opinion of the new Calrec Sound-
field microphone is very good: it
is a very significant development
in microphone and audio design
which offers great possibilities for
current broadcast and cther profes-
sional requirements and offers even
more for the future of sound repro-
duction as moves continue to bring
about the standardisation of a

technically successful surround-
sound medium: the UHJ system.
B

Aoy

A West London studio session was
rained off earlier this year when
one of the biggest storms ever to
rumble across England passed
directly overhead. First the mains
voltage dropped so low that the
electronic keyboards sank irrevo-
cably out of tune. But this didn't
really matter because there was so
much static coming down the
lightning conductor that the tape
was recording more noise and
crackles than out-of-tune music.
The final piece de resistance, how-
ever, came with a bang and a flash
directly overhead. En route to
earth the high voltage charge prc-
duced just the right coded pulse to
trigger the remote control 24-track
machine into replay. Obediently it
lurched into life like furniture under
the influence cf poltergeists. Wisely
the assembled crowd called it a day
and fled to the nearest pub. There
are some things in this life that you
just can’t fight.
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Doing It For Effect...
Equalisation

HE EQUALISER has to be

the granddaddy of all signal
processing gear. To my knowledge
it predates all auxiliary (or out-
board) equipment likely to be
found in latter-day control rooms
yet has, like most, hardly changed
concept from the early filters used
in ‘media transfer’ work. Indeed,
many equalisation curves exhibit
remarkable resilience in surviving
unchanged, come what may. RIAA
disc equalisation, 50us (or 75us for
US) broadcast transmitter pre-
emphasis, CCIR (or NAB) tape
equalisation to name but a few, are
precisely for the purpose of facilita-
ting ‘media transfer’ in disc, broad-
cast and tape applications and
suggest, as indeed does the name
‘equalisation’, that some kind of
necessary corrective process is
taking place. ‘Corrective’ in this
sense is misapplied in that, un-
questionably, the signal being
proffered for transfer was the signal
required for replay.

The problem, however, was how
to get the best from a medium with
known limitations. Optical film
rolls off sharply at, say, 8kHz,
whereas tape and ‘ether’ (broad-
cast) have noise problems in the
higher frequencies. Knowing these
limitations, signals were and still
are deliberately tailored (pre-
emphasised) through equalisation
networks to get the best into and
subsequently out of (via a de-
emphasis network) a medium,
avoiding as much of the medium’s
(audio) drawbacks whilst, as im-
portantly, not wasting electronics
on unrecordable (hence irrecover-
able) audio data, Times change
and technology advances hence
today’s technology could perhaps
get by without yesterday’s answers
to yesterday’s problems—were it
not for the fact that in, for example,
the broadcast application there are
umpteen million suitably de-
emphasised receivers in use daily,

L)

Len Lewis

Devised initially for

correcting the frequency

characteristics of an electronic signal by restoring,
to their original level, attenuated regions of the
audio spectrum (either in recording, by transmission
or by some other means), the equaliser has developed
into what can nowadays often be described as ‘the
audio engineer’s universal panacea’ (or producer's
placebo). Since, as the actress may well have said
to the Bishop, it gets in everywhere !

which would sound decidedly ‘un-
bright’ at the top end, if pre-
emphasis were cancelled overnight.
Modern techniques have taken the
equaliser forward into the world
of purely ‘subjective’ equalisation
where the need is to produce a
particular ‘sound’ where shape,
mood or texture may differ at any
given moment, certainly from one
engineer to another,

To equalisation, as against equalisers
At this point let us consider applica-
tion of equalisation rather than for
equalisers, which are a function of,
in some cases, combining filters
with compressor/gate technology or
band splitting with level control.

Dynamic equalisation

All pieces of electronic circuitry
languishing under the generic title
of equalisers are of the static type,
ie, when used they introduce some
kind of permanent alteration into

the frequency response of the audio
signal traversing their innards.
This serves well the purpose of
‘notching out’ continuous obtrusions
(such as hum) and is well serviced
by the ‘parametric brigade’ (more
later).

Consider, however, the problem
of the close-miked tom-tom. When
not actually being beaten it can
reasonably be assumed that the
tightly stretched skin is resonating
in sympathy with the other kit
thereabouts. To introduce some
kind of static equalisation in the
form of a highpass filter or suchlike
must permanently degrade the
actual sound of the tom-tom when
used. However, if you band split
the signal at the appropriate
frequency and feed the ‘process’
area (say below 40Hz) to an
expander, judicious arrangement of
the threshold would ensure attenua-
tion of the resonating skin (always
low level) except in the presence of

wanted signal (ie tom-tom struck).
At this point the signal will be
above the expander threshold,
causing it to open and no attenua-
tion takes place (whereafter it can
be added back to the main audio
path).  This technique has, in
practice, been found to work
admirably (and at other frequencies
-—hiss reduction) and can be so set
up as to appear ‘static’ to the audio
engineer. Hence we have equalisa-
tion dynamically—as and when
required, fig 1.

This same principle can be
applied for dynamic notching of
any particular frequency too (fig 2)
if, as the level rises, a limiter is
employed instead, finding uses in
dynamically equalising a signal with
respect to level as, for instance, in
de-essing. Here, you have only to
arrange the notch centre frequency
and bandwidth to optimumly in-
clude sibilance and exclude all else
in order to achieve de-essing
capabilities of a very high order.
Bearing in mind that only one area
is being treated, this approach to
dynamic equalisation can be equally
well practised on finished masters—
cassette duplicators and disc cutters
take note—since no modulation of
other frequencies takes place. On
the subject of finished masters and
relative to dynamic equalisation, is
the earlier noted broadcaster’s
problem of umpteen million de-

KFIGJ TYPICAL TAPE EQUALISATION CURVES
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Variable pre - emphasis — another
form of dynamic equalisation
Taking the theme of dynamic
equalisation into the realms of
broadcasting, it has been possible
to create (with the active and much
appreciated collaboration of the
IBA) a transmitter pre-emphasis
equalisation curve whose character-
istic varies with respect to level.
Nowadays, higher levels of high
frequencies abound due to close
mic, compressed techniques, aggra-
vating the pre-emphasis problemn.
Essentially, by band splitting at the
50us pre-emphasis 3dB point it is
possible to progressively limit the
actual characteristic, as level rises,
to a point where at high level the
signal is flat, fig 3. Although this
gives a loss of ‘top’ on ‘de-
emphasised’ receivers (for less than
10% of the time and then only
discernible on extensive A-B com-
parison), the benefit is to be able
to push up to 6dB more signal
into the transmitter configuration
than would otherwise be possible,
due to ‘unnecessary’ limiter action
occasioned in protecting the trans-
mitter from pre-emphasis. This
useful piece of ‘audio surgery’
counters quite effectively the ‘ether’
limitations at higher frequencies
but allows modern techniques to
shine with a compromise for ‘in-
place’ receivers—a good trade off
(more details in October 1975 issue
of Wireless World).

In America this type of ‘audio
surgery’ is taken a step further, for
better or worse, by the chopping
up of an AM radio signal into
several bands each of which is then
individually limited to coptimum
levels and phase enhanced so as to
reflect the limitations, technically
and authoritatively, imposed on
transmitters. This well suits the
‘stick it in your ear’ or ‘loudest is
best’ approach adopted by broad-
casters over recent years, but is it
art ?  With the advent of FM
handling greater dynamic ranges,
there are already rumblings for
clean sounds, and in the UK you
only have to listen to our FM bands
to see what can be achieved.

Dynamic filtering

To return to equalisation, another
(and less expensive) alternative to
the problem of static equaliser’s
signal degrading qualities is the
dynamic filter. This is a special
kind of high or lowpass equaliser
with, usually, a variety of turnover
frequencies. It is possible to tie a
filter slope to a threshold (usually
using a pre-emphasised feedback
loop, or side-chain) in such a way
that above a given level the filter
has a slope of 0dB/octave, or ‘out’.
As the level falls below threshold,
this filter slope can then progres-
sively become steeper so cutting (or
filtering) either in a highpass or
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lowpass fashion, any noise which
may no longer be masked by the
programme content. In this way,
as with dynamic equalisation, a
signal can be tailored differently

according to level, fig 4.

Back to the plot
To revert back into the mainstream
of equalisers, a few notes, and

personal opinions, on applications.

There are three variables (or
parameters) to be considered when
frequency response modification is
required:

)

2)
(3)

gain—how much to add or
take away.

centre frequency—where.
bandwidth—with how wide
an effect.

To simplify matters, assume that
equalisers roughly fall into three
categories: graphic, sweep and
parametric. Whereby:

Graphics alter (1) with (2) and (3)
fixed,

Sweeps alter (1) and (2) with (3)
fixed,

Parametrics alter all three (hence
the term parametric).

Thus it can be seen that each
type of equaliser offers a specific
level of ‘power to change’ over the
important factors. As with all
electronics, ease of use is inversely
proportional to the ratio of the
number of knobs to twiddle.

Graphic equalisers

These are usually arranged to have
xdB boost or cut on standard centre
frequencies at typically I-, 4- and
}-octave spacings. Since centre
frequencies and bandwidths are
fixed and gain is usually modified
with slide rather than rotary
controls, these units give a good
*graphic’ readout of where equalisa-
tion is being applied and hence
are very good for ‘tailoring’ the
frequency response of a signal to
known limitations, ie the ‘curve’ of
a room or loudspeaker or the
‘properties’ of an auditorium. In
creative work, graphics can ‘notch’
problems quickly or generally
enhance frequency areas, ie a little
more presence or a little less bass
but for more precise work sweeps or
parametrics are more appropriate,

Sweep equalisers

These are still relatively simple to
use, though typically, do not
employ fader controls and hence
lose any graphic representation of
what’s going on. However, for
‘troubleshooting’ eq they have an
advantage in that you can, by ear,
speedily select the area that requires
attention without compromising on
a fixed centre frequency. Speed is,
therefore, the primary benefit of
sweep equalisation and provided
sensible frequency sweeps and
bandwidth settings (fixed) are
available, a rogue signal can be
quickly brought under control.
Sweep equalisers are probably the
most common type and, in my

opinion, deservedly so. With so
much going on in a session,
65 p
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You've probably seen the long listof ~ Super Avilyn video is made from a unique

leading manufacturers using the cobalt enriched ferrite that will store com-
VHS system. plex signals and replay pictures time and

Heard thatit’s the world's best selling  again with an astonishing clarity and
home video system. quality that captures both brilliant

And that it uses convenient, compact colours and subtle hues.
cassettes that already form the basisof ~ The surface of Super Avilynis ultra
most video libraries. smooth, enabling you to‘freeze’the action
But most important of all, VHS is without damaging the tape. And like all
currently the only system with which  TDK tapes, the cassette mechanism is
you can use TDK Super Avilyn tape; TDK  precision engineered to run absolutely

On paper theVHS system
looks pretty impressive.
OnTDK tape itlooks

sensationa

—— TDKSuper Avilyn video cassettes in 1,2 and 3 hour lengths for all VHS systems.

——— e —— e = ———
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true - an essential for a completely stable ~ And if youre making up your mind
picture. what system to buy, it’s the difference
In other words, TDK Super Avilynis  between VHS and other video systems.
the video tape by which other tapes are
judged - the difference between &TDK.
ordinary video and definitive soundand  The great name in tape cassettes
' picture quality. P e e o

SUPER

AVILYIN

VIDEO CASSETTE




Survey:equalisers

APSI (USA)

Audio Processing Systems, Inc, 40 Landsdowne
Street, Cambridge, Mass, USA.

Phone: (617) 354-1144.

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

Phone: 01-734 2812, Telex: 27939.

Model 559

Type: single-channel equaliser module.

Band centre frequencies: nine -decades (35, 75,
160, 350, 750Hz, 1.6, 3.5, 7.5 and 16kHz).

Control range: +15, =12, +9, +6, +4, +2 and
0dB, switched.

Noise: —90dBm with eq out; 87dBm with eq in and
all switches at zero; —70dBm with eq in and all
switches at +15dR setting.

Features: thumbwheel indicators show amount in
dB of boost or cut; requires +£15V dc power supply;
unit is exchangeable with Aengus, Automated
Processes, Modular Audio Praducts and Melcor
equalisers.

Price: $350/£176.

Model 561
Type: 4-band equaliser module.
Price: $250.

Model 562
Type: 4-band equaliser module, parametric.
Price: $350/£156.

ASHLY (USA)

Ashly Audio Inc, 1099 Jay Street, Rochester,
NY 14611, USA.

Phone: (716) 328-9560.

UK: Atlantex Music Ltd, 34 Bankcroft, Hitchin,
Herts SG5 1LA.
Phone: 0462 31511. Telex: 826967.

SC63

Type: single-channel parametric equaliser.

Band centre frequencies: three bands, 16-800Hz,
160-8,000Hz, 480-24,000Hz, bandwidth variable from
34 to 5'5-octave.
Control range:
Noise: —87dB.
Features: 1 15dB overall gain, peak LED.
Price: £246.13.

15dB.

SC66A

Type: 2-channel parametric eqgualiser. Basically
similar to SC63, but two channels and additional
band of 48-2,400Hz.

Price: £395.

AUDIO & DESIGN (UK)

Audio & Design Recording Ltd, 84 Oxford Road,
Reading, Berks RG1 7LJ, UK.

Phone: 0734 53411. Telex: 847605.
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Furman Sound PQ6 parametric equaliser/pre-amp

This survey basically includes
graphic and parametric stand-
alone equalisers, although a few
module types are included. It
does not include electronic cross-
overs.

US: Audio & Design Recording Inc, PO Box 786,
Bremerton, Washington state, 98310 USA
Phone: (208) 275-5009.

Scamp S03

Type: single-channel parametric equaliser module
which plugs into Scamp rack, externally powered.
Band centre frequencies: three, continuously
variable; ‘low'20-1,000Hz, ‘mid’ 75-7,500Hz and ‘high’
400-20,000Hz.

Control range: +20dB, continuously variable.
Noise: —88dB, ref +8dBm.

Features: ‘Q’' values fixed at three for low and high
bands and 1.5 for mid band; unit fitted with 3-
position attenuator and LED optimum modulation
indicator.

Price: £195/$390.

Scamp S04

Type: single-channel parametric/shelving equaliser
module which plugs into Scamp rack, externally
powered.

Band centre frequencies: three, continuously
variable; ‘low*20-1,000Hz, *‘mid’ 75-7,500Hz and ‘high’
400-20,000Hz.

Control range: +20dB, continuously variable.
Noise: less than —88dB, ref +8dBm.

Features: continuously variable 'Q’ on all ranges
between 0.2 and five octaves; mid band has a
symmetrical relationship between peak and dip
curves, while both high and low sections have an
asymmetrical relationship—in addition high and
low sections can be switched between bandpass
and bandstop mode to provide high and lowpass
variable characteristic shelving filters with >30dB
shelving; each range has a LED optimum modulation
indicator and an ‘infout’ switch,

Price: £280/$560.

Scamp S07

Type: single-channel system or room equaliser
module which plugs into Scamp rack, externally
powered.

Band centre frequencies: ten octaves, 31.25-
16,000Hz.

Control range: +12dB, continuously variable.
Noise: —88dB, ref +8dBm.

Price: £195/$390.

E90ORS
Type: single-channel parametric equaliser, self-
powered.

Band centre frequencies: four, continuously
variable; 40-1,400Hz, 80-1,600Hz, 400-14,000Hz and
800-16,000Hz.

Control range: +20dB, continuously variable.
Noise: 88dB, ref +8dBm.

Features: 'Q’ values fixed at three (approx 15dB/
octave) for first section, 1.5 (approx 10dB/octave)
for second and third sections, and three for fourth
section.

Price: £210/$420 (£495/$990 for stereo model).

E500/560

A 2-channe! ‘dynamic’ equaliser, the range of which
‘enables any part of the audio spectrum to be
precisely defined, routed externally for processing
and added back, in processed form, to the main
signal without phase shift under unity gain condi-
tions. Equalisation is only present above certain
levels (using a limiter) or below (using an expander);
at all normal levels the system response is quite
flat. The programme is therefore only momentarily
altered or tailored to suit the new recording medium,
against fixed attenuation in the troublesome regions
which permanently degrades the signal.*

Features include high and lowpass sweep filters
over the range 100-10,000Hz at 24dB/octave slope;
parametric notch filter of variable 'Q’ between 0.3
and 10 over the range 20-20,000Hz; switched thres-
hold control to convert variable input/output limiters
or expanders to unity gain; and phasing effects by
rotating sweep notch control.

Price: £765/$1,530.

E950

Type: single (ganged 12-bard) or 2-channel (6-
band) ‘Paragraphic’ equaliser.

Band centre frequencies: six bands/channel each
covering four octaves (31.25-500Hz, 62.5-1,000Hz,
125-2,000Hz, 250-4,000Hz, 500-8,000Hz and 1-16kHz.
Control range: +28dB, continuously variable.
Noise: [ess than —80dB, ref +8dBm.

Features: switchable between stereo 6-band/
channel and mono 12-band unit; ‘Q' on each band
variable between 0.6 and 8.

Price: £750/$1,500.

AUDIO DEVELOPMENTS (UK)

Audio Developments, Hall Lane, Walsall Wood,
Walsall WS9 9AU.

Phone: 05433 5351, Telex: 338212,

Prographic
Type: programmable graphic equaliser with 16
bands and 16 stores. Level setting is by a single
fader with LED indication of bands and levels.
Price: on application.
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Travel light :

The Nagra Eis a professional.

Totally self-contained. Ready to travel
anywhere, anytime.

The ‘'E" has allthe proven
characteristics of Nagra high performance,
quality and accuracy.

Addto these, simplicity of operation,
auseful range of accessories, a smart
leather carrying case (complete with
microphone pocket) and you will see that
your lightweight travelling companion
is no lightweight recorder.

‘ NAGRA | (V=] —{K-1 ¢

Exclusive UK Agent

Hayden Laboratories Limited
Hayden House, Churchfield Road
Chalfont St Peter, Bucks
Telephone: Gerrards Cross 88447
Telex: 849469




SURVEY: EQUALISERS

AEC (West Germany)}
Audio International, Box 560229, 6, Frankfurt 56,
West Germany.

C-41

Type: 2-channel graphic equaliser.

Band centre frequencies: 31.5, 63, 125, 250, 500Hz,
1,2, 4, 8 and 16kHz.

Input impedance: 10k{2, unbalanced, nominal.
Qutput impedance: less than 10Q unbalanced,
short circuit protected.

Frequency response: (controls flat) 20Hz-20kHz
+0.5dB.

Price: on application.

AUDIX (UK)

Audix Ltd, Station Road, Wenden, Saffron
Walden, Essex CB11 4L9, UK,

Phone: 0799 40883. Telex: 817444,

Model 902

Type: single-channel graphic equaliser.

Band centre frequencies: 45, 80, 140, 250, 450,
800Hz, 1.4, 2.5, 4.5, 8.0 and 14.0kHz.

Control range: +12dB, continuously variable.
Noise: —80dBm, unweighted, in bypass mode.
Features: bandpass filter with 3dB down points at
30Hz and 20kHz, roll-off approaching 12dB/octave.
Price: £272.

Model 908

Type: single-channel graphic equaliser.

Band centre frequencies: 27 4-octaves on ISO
centres, 45-16kHz.

Control range: +12dB, continuously variable.
Noise: —80dBm, unweighted, in bypass mode.
Features: bandpass filter as Mode/ 902.

Price: £471,

B&B (USA)

Aphex Systems Ltd, 7601 Melrose Avenue, Los
Angeles, Cal 90046, USA.

Phone: (213) 655-1411. Telex: 810-321 5762.

UK: Aphex Systems (UK) Ltd, 35 Britannia Row,
London N1 8QH.

Phone: 01-359 5275. Telex: 268279.

EQF-2/EQF-3

Type: single-channel
module.

Band frequency ranges: highpass 20-500Hz flat
passband, lowpass 1-20kHz flat passband, low
frequency eq 25-500Hz, mid frequency eq 250-5,000Hz,
high frequency eq 1-20kHz.

Control range: +12dB, continuously variable.
Noise: high level output —93dBm.

Features: externally powered, tunable peak/shelf
eq, constant Q 1.5 octave, available in stepless
(EQF-2) and stepped (EQF-3) versions. Retrofits
Automated Processes etc, and fits the Aphex
auxiliary rack.

Price: £225 unbal/$400.

parametric equaliser/filter

CATHEDRAL SOUND (UK)

Cathedral Sound, Fourways, Morris Lane,
Halsall, Ormskirk, Lancs L39 88X, UK.
Phone: 0704 840328.

SGE20

Type: 2-channel graphic equaliser.

Band centre frequencies: 10 octaves, 30-16,000Hz.
Control range: +12dB, continuously variable.
Noise: 82dB, ref 0dB output.

Features: LED indicators illuminated at 2dB below
clipping level.

Price: on application.

CERWIN-VEGA (USA)
Cerwin-Vega, 12250 Montague Street, Arleta,
Cal 91331, USA.
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Phone: (213) 836-0777.

UK: Cambridge Audio Ltd, 105-109 Oyster Lane,
Byfleet, Surrey KT14 7JH.

Phone: 09323 51051. Telex: 262525,

GE-2

Type: 2-channel, 13-band graphic equaliser.
Bands: 13 bands, }-octave below middle C, octave
above, min frequency 31.5Hz, max 16kHz.

Control range: +12dB, continuously variable,
Features: the level sliders for each channel are
frequency adjacent rather than separated. The unit
also includes overall gain control, tape monitor.
Price: £224,

COURT (UK)

Court Acoustics Ltd, 35 Britannia Row, London
N1 8QH.

Phone: 01-359 0956. Telex: 268279.

GE-30S

Type: 2-channel graphic equaliser.

Band centre frequencies: 30 bands 4-octave on
ISO centres from 25Hz to 20kHz, slider controls with
clip stops.

Control range: +20dB —10dB.

Noise: —85dBm.

Price: £630.

CROWN/AMCRON (USA)

Crown International Inc, Box 1000, Elkhart,
Indiana 46514, USA.

Phone: (219) 204-5571. Telex: 2942160.

UK : HHB PA Hire Ltd, Unit F, New Crescent Works,
Nicoll Road, London NW10.

Phone: 01-961 3295.

Model EQ-2

Type: 2-channel graphic equaliser.

Band centre frequencies: 11 octaves, 20-20kHz (all
centre frequencies adjustable by up to +-0.5 octave).
Control range: +15dB, continuously variable.
Noise: 90dB below rated output (20-20kHz).

Price: on application.

FORMULA SOUND (UK)

Formula Sound Ltd, 3 Waterloo Road, Stockport
SK13BD, UK.

Phone: 061-480 3781.

S$19G

Type: 2-channel graphic equaliser.

Band centre frequencies: 19 }-octave bands from
31Hz to 16kHz.

Control range: +12dB, equal Q in both cut and
boost.

Noise: —90dBm.

Price: £425.

S19GA

Similar to S§79G, but with added analyser section
comprising 19-band %-octave filters with dual LED
display.

Price: £795.

FURMAN SOUND (USA)

Furman Sound, 616 Canal Street, San Rafael,
Cal 94901, USA.

Phone: (415) 456-6766.

Model PQ-3

Type: single-channel parametric equaliser.

Band centre frequencies: three, continuously
variable, bass 25-500Hz, midrange 150Hz-2 5kHz,
treble, 600Hz-10kHz,

Control range: 20dB bhoost to infinite attenuation,
continuously variable. Zero point may be calibrated
for extreme precision.

Noise: 109dB in bypass mode, 99dB with eq in and
set flat; values measured with high level input
shorted to ground, dc-80kHz,

Features: bandwidth controls allow a continuously

variable Q adjustment from 0.2 to 3.8 (0.1 octave
narrowest notch to 4.5 octave broadest boost);
inclusion of low level input and output allow use as
an instrument pre-amp if desired; total available
gain 26dB with low level input, 6dB with high level
input; maximum output level is +21dBm (8.3V rms)
into 6009.

Price: $275.

Model PQ-6
Same as Mode/ PQ-3 except 2-channel.
Price: $495.

IEM (USA)

International Electro-Magnetics Inc, Eric Drive
and Cornell Avenue, Palatine, 1l 60067, USA.
Phone: (312) 358-4622.

Model 213

Type: single-channel graphic equaliser.

Band centre frequencies: 10 octaves, 32-16,000Hz.
Control range: +15dB, continuously variable,
Noise: 100dB below peak output (+24dBm max).
Price: $550.

Model 231

Type: single-channel graphic equaliser.

Band centre frequencies: 31 #-octaves, 20-
20,000Hz.

Control range: 12dB, continuously variable.
Noise: 100dB below peak output (+24d8m max).
Price: $750.

K + H (West Germany)

Klein + Hummel, D-7302 Ostfildern 4, Kemnat,
Postfach 3102, West Germany.

Phone: 0711 455026. Telex: 723398.

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

Phone: 01-953 0091. Telex: 27502,

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

Phone: (212) 741-7411, Telex: 129269.

UE400

Type: 2-channel parametric equaliser,

Band centre frequencies:three, each continuously
variable 15-20,000Hz.

Control range: +12dB, continuously variable.
Noise: 70dB, 20-20,000Hz (no further conditions).
Features: 'Q’ on each band continuously variable
5-22dB/octave; highpass (60Hz) and lowpass (10kHz)
filters with 6dB/octave slopes.

Price: £919 (mono version, UE200, £780).

KLARK-TEKNIK (UK)

Klark-Teknik Research Limited, Walter Nash
Road, Kidderminster, Worcs DY11 7RE.

Phone: 0562 64027. Telex 339821,

US: Klark-Teknik, 155 Michael's Drive, Syosset,
NY 11791,

Phone: (516) 364-1900. Telex 961396,

DN 27

Type: single-channel graphic equaliser.

Band centre frequencies: 27 }.octave on 1SO
centres, 40-16,000Hz.

Control range: +12dB, continuously variable.
Noise: less than —90dBm unweighted equivalent
input noise, 20-20kHz.

Price: approx £495.

DN 22

Type: 2-channel graphic equaliser.

Band centre frequencies: 50, 90, 160, 300, 500,
900Hz, 1.6, 3, 5, 9 and 16kHz.

Control range: +12dB, continuously variable.
Noise: less than —90dBm unweighted equivalent
input noise, 20-20kHz,

Features: two filters with 12dB/octave turnovers at
100Hz and 10kHz.

Price: approx £495.
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AN D HE COMMANDED THE PEOPLE
OF SOUNDCRAFT THUS:

TAKE ALL THE FRUITS OF YOUR
LABOURS,ALL THE WISDOM OF YOUR
TEACHERS, AND BUILD A TESTAMENT
TOYOUR CRAFT.

LET ITS USES BE ABUNDANT.

LET ITS EXCELLENCE BE WITH-
OUT LIMIT.

LET ITSBEAUTY BE A REVELATION.

AND THE PEOPLE OF SOUND-
CRAFT OBEYED HIM.

MANY DAYS AND NIGHTS
THEY LABOURED, AND AT LENGTH,
LOOKING UPON THEIR WORK
AND FINDING IT GOOD, THEY ASKED
AGAIN FOR GUIDANCE.

TAKE FORTH YOUR WORK, HE
COMMANDED, AND MAKE IT PLENTI-
FUL TO ALL OF THE PEOPLES OF THE
EARTH, THAT THEY MAY LOOK UPON
IT AND FIND JOY IN THEIR HEARTS.

AND SO IT CAME TO PASS.
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THE NEW
SOUNDCRAFT SERIES
400/800
MIXING CONSOLE

SOUNDCRAFT ELECTRONICS LIMITED
5-8 GREAT SUTTON STREET
LONDON ECIV 0BX. ENCLAND
TELEPHONE: 01-251 3631
TELEX. 21198

SOUNDCRAFT INC.

PO BOx 2023
KALAMAZOO
MICHIGAN 49003. LISA
TELEPHONE: (616) 382 6300
TELEX: 22-4408 SOUNDCRAFT KMZ
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SURVEY: EQUALISERS

LINDSAY (UK)

Lindsay Electronics Ltd, Ifton Hill House, Port
Skewett, Newport, Gwent NP6 4TT.

Phone: 0291 420517,

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

Phone: 01-734 2812. Telex: 27939.

Model 7607

Type: single-channel graphic equaliser.

Band centre frequencies: 27 4-octave bands on
ISO centres, 40Hz to 16kHz.

Control range: +12dB, continuously variable.
Noise: —85dBm.

Features: output limit with indication at +21dBm.
Price: £385.

METEOR (USA)

USA : Meteor Light and Sound Co, 155 Michael's
Drive, Syosset, NY 11791,

Phone: (516) 364-1900. Telex: 961396.

UK: C E Hammond & Co Ltd, 105-109 Oyster Lane,
Byfleet, Surrey KT14 7JH.

Phone: 09323 51051. Telex: 262525.

Graphic Equaliser

Type: 2-channel graphic equaliser.

Band centre frequencies: 10 bands, 31, 62, 125,
250, 500, 1,000, 2,000, 4,000, 8,000, 16,000Hz.
Control range: +12dB.

Price: £244,

M-JAY (UK)

M-Jay Electronics, 90 Kingsdale Gardens,
Drighlington, Bradford BD11 1EZ, UK,
Phone: 0532 852075.

GE9-2

Type: 2-channel graphic equaliser.

Band centre frequencies: nine octaves, 50-12.8kHz.
Control range: +12dB, continuously variable.
Noise: 80dB.

Price: £169.

MM (UK)

MM Electronics, Kneesworth Street, Royston,
Herts SG8 5AQ, UK.

Phone: 0763 45214,

EP Series

Type: 2-channe! graphic equaliser, EP127.

Band centre frequencies: 60, 150, 400Hz; 1, 2.5,
6 and 15kHz.

Control range: +12dB, continuously variable,
Features: designed primarily for PA installations,
including foldback systems.

Price: £72,

MXR (USA)

MXR Innovations Inc, 247 N Goodman Street,
Rochester, NY 14607, USA.

Phone: (716) 442-5320. Telex: 978451.

UK: Atlantex Music Ltd, 34 Bankcroft, Hitchin,
Herts SG5 1LA.
Phone: 0462 31511, Telex: 826967.

Dual 15-Band Equaliser

Type: 2-channel graphic equaliser.

Band centre frequencies: 15 §-octave bands from
25Hz to 16kHz, 1SO alternative 3-octave centres.
Control range: +12dB.

Noise: —95dBm.

Price: £275.67.

31-Band Equaliser
Type: single-channel graphic equaliser.

0 1/6 Octave offers TWICE as much TUNING
RESOLUTION as 1/3 Octave.

[0 Our 116 Octave Equalizers are COST-
EFFECTIVE HYBRIDS of 1/6 Octave and
broader bandwidth filters, typically 1/3
Octave. The DOUBLE RESOLUTION is con-
centrated where you need it the most for
your tuning application.

O Recording Studio Control Rooms and
other Small Volume Rooms tend to have
more acoustic problems below 1000 Hz
than above. Models 4301 and 4303 offer 28,
1/6 Octave bands from 40 Hz through 900
Hz plus 13, 1/3 Octave bands from 1000 Hz
through 16 kHz.

O As the volume of rooms increase to Audi-
torium or Gymnasium sizes, the acoustic

\ Dk prostmiieirs

P.O Box 698 AUSTIN TEXAS 78767
PHONE AREA 512/892-0752

DOUBLE PRECISION EQUALIZATION

ONE SIXTH OCTAVE REALT!IME ANALYZERS AVAILABLE

SERIES 4301
ACTIVE EQUALIZERS

problems tend to rise in frequency. Models
4310 and 4311 offer 29, 1/6 Octave Bands
from 180 Hz through 4.5 kHz plus 12, 1/3
Octave bands from 31.5 Hz through 160 Hz
and 5000 Hz through 10 kHz.

[0 We have a 1/6 Octave equalizer OPTIMIZED
FOR SPEECH. The Model 4240 concen-
trates DOUBLE RESOLUTION in the
SPEECH INTELLIGIBILITY band with
broader bandwidth filters to trim either
side.

0O AQuick and efficient installation of these
new equalizers is made possible by the
MODEL 200 SIGNAL ANALYZER which
features inexpensive, field plug-in,
INTERCHANGABLE FILTER SETS.

O Call or write us for all the details.

Distribution in U.K. & Western Europe
SCENIC SOUNDS EQUIPMENT
97-99 Dean St., London W1 Tel: 734-2812
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Band centre frequencies: 31 §-octave bands on
SO centres from 20Hz to 20kHz.

Control range: +12dB.

Noise: —80dBm.

Price: £293,73.

Stereo 15-Band Equaliser

Type: 2-channel graphic equaliser.

Band centre frequencies: 15-band %-octave from
25Hz to 16kHz.

Controlrange: +15dB.

Noise:—95dBV.

Features : tape monitor switch.

Price: £275.67.

3-Octave Equaliser

Type: single-channel graphic equaliser.

Band centre frequencies: 31-band, 3-octave from
20Hz to 20kHz.

Control range: +12dB.

Noise: —90dBV.

Price: £293.73.

Stereo Graphic Equaliser

Type: 2-channel graphic equaliser.

Band centre frequencies: 10 bands, octaves 31Hz
to 16kHz.

Control range: +12dB.

Noise: —95dBV.

Price: £212.21.

NEPTUNE (USA)

Neptune Electronics Inc, 934 NE 25th Avenue,
Portland, Oregon 97232,

Phone: (503) 232-4445,

UK: Court Acoustics Ltd, 35 Britannia Row, London
N1 8QH.

Phone: 01-359 0956. Telex: 268279.

Modet 2710

Type: single-channel graphic equaliser.

Band centre frequencies: 12-band %-octave from
40Hz to 16kHz.

Control range: +12dB.

Price: £212.50.

ORANGE COUNTY (Canada)

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

Phone: (204) 775-8151.

USA: Parasound Inc, 680 Beach Street,
Francisco, Cal 94109, USA.

Phone: (415) 673-4544,

San

DEQ

Type: single-channel parametric equaliser module,
externally powered.

Band centre frequencies: four bands, 20-640Hz
64-2,000Hz, 200-6,400Hz, 640-20,000Hz, all adjustable
0.15 to three octaves, constant Q 10-0.33.

Control range: 20dB gain, 60dB notch per band.
Noise: 110dB with all sections on 20dB gain.
Price: $555.

PEQ

Type: single-channel parametric equaliser, exter-
nally powered. Basically similar to DEQ but only
+20dB gain range.

Price: $555.

SEQ

Type: single-channel parametric equaliser, exter-
nally powered.

Band centre frequencies: bands, 35-1,400Hz
(Q=3), 80-1,800Hz (Q=1.5), 350-14,000Hz (Q=1.5),
800-18,000Hz (Q=3).

Control range: +20dB.

Price: $555.

ORBAN (USA)

Orban, 645 Bryant Street, San Francisco, Cal
94109, USA.

Phone: (415) 957-1067.



UK : Scenic Sounds Equipment, 97-99 Dean Street,
London W1V 5RA.
Phone: 01-734 2812. Telex: 27939,

Model 622B

Type: 2-channel parametric equaliser.

Band centre frequencies: four, continuously
variable; ‘If' 20-500Hz, ‘mif' 68-1.7kHz, ‘mhf’ 240-
5.85kHz and ‘hf’ 800-20kHz.

Control range: +16dB to infinite attenuation;
typical obtainable notch depth is 40dB.

Noise: less than —84dBm at output for unity gain,
eq in and controls flat.

Features: 'Q' on each section variable between
0.29 and 3.2.

Price: £498.

672A Paragraphic

Type: 8-band parametric equaliser with 3:1 tuning
range.

Band centre frequencies: eight bands, 20-60Hz
40-150Hz, 110-310Hz, 230-750Hz, 480-1,900Hz, 1.1-
4.5kHz, 2.8-9kHz, 5.9-21kHz, Q range from 0.5 to 10
for any setting of the tuning control. Also lowpass
filter in two ranges, 200-2,000Hz or 2-20kHz (12dB/
octave), highpass filter 20-200Hz or 200-2,000Hz
(12dBJ/octave).

Control range: +16dB.

Noise: —84dBm at output, overall 113dB.

Price: on application.

PEAVEY (USA)

Peavey Electronics Corp, Box 2898, Meridian,
Miss 39301, USA.

UK : Peavey Electronics (UK) Ltd, Unit 8, New Road,
Ridgewood, Uckfield, Sussex TN22 5SX.

Phone: 0825 5566. Telex: 957098,

EQ-20

Type: 2-channel graphic equaliser.

Band centre frequencies: 50, 100, 200, 320, 500,
800Hz, 1.5, 3, 6 and 12kHz.

Contro! range: +12dB, continuously variable.
Noise: 90dB below 2V output, controls flat and
input open-circuit (20-20kHz).

Features: designed primarily for PA installations
the unit wiil accept any signal level ‘including
speaker outputs’.

Price: £205.

PROAUDIO (UK)

ProAudio Ltd, 30 Wolsey Drive, Walton-on-
Thames, Surrey KT12 3AZ.

Phone: 09322 21078.

PA27

Type: single-channel graphic equaliser.

Centre band frequencies: 27 %-octaves, 40-
16,000Hz.

Control range: 12dB, continuously variable.
Noise: —88dBm (typical) equivalent input noise.
Price: £286/$715.

PULTEC (USA)

Pulse Techniques Inc, 1411 Palisade Avenue,
Teaneck, NJ 07666, USA.

Phone: (201) 837-2575.

UK: Jacques Levy, 6 Carlisle Mansions, Carlisle
Place, London SW1,

Phone: 01-834 9248.

EQP-1A3

Type: single-channel equaliser.

Band centre frequencies: variable (see below)
Control range: variable (see below).

Noise: 88dB signal-to-noise ratio with input signal
of +8dBm.

Features: peak boost 0-18dB at 3, 4, 5, 8, 10, 12 or
16kHz; shelf attenuation 0-16dB at 5, 10 or 20kHz;
shelf boost 0-13.5dB at 20, 30, 60 or 100Hz; shelf
attenuation 0-17.5dB at 20, 30, 60 or 100Hz; 'Q’
variable between 0 and 10.

Price: $685/£440.

MEQ-5

Type: single-channel equaliser.

Band centre frequencies: three; ‘band 1' covers
200, 300, 500, 700 or 1,000Hz, ‘band 2' covers 1.5, 2.0,
3.0,4.0 or 5.0kHz, and 'band 3’ covers all those listed
for bands 1 and 2.

Control range: up to 10dB boost on band 1; up to
8dB boost on band 2; up to 10dB attenuation on
band 3.

Noise: 83dB signal-to-noise ratio with input signal
of +8dBm.

Price: $680/£380.

QUAD-EIGHT (USA)

Quad - Eight Electronics, 11929 Vose Street,
North Hollywood, Cal 91605, USA.

Phone: (213) 764-1516. Telex: 662446.

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

Phone: 0727 32191. Telex: 299951.

EQ-333

Type: single-channel parametric equaliser.

Band centre frequencies: three; ‘low' offers a
choice of 11 frequencies 50-500Hz, ‘mid’ a choice of
11 frequencies 300-3,000Hz, and ‘high' a choice of
11 frequencies 1.5-15kHz. High and low bands are
switch selectable between peaking and shelving.
Control range: +12dB in 2dB steps.

Noise: —89dBm output noise.

Features: 70Hz highpass and 15kHz lowpass filters,
12dBJoctave; requires £+28V dc power supply.
Price: £215.

EQ-444

Type: single-channel parametric equaliser.

Band centre frequencies: four; 'low' offers a
choice of 11 frequencies 50-500Hz, ‘mid 1' a choice
of 11 frequencies 180-1,800Hz, ‘mid 2' a choice of
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The Model 4240 Active Equalizer is a
hybrid of ONE-SIXTH octave filters,
which are concentrated in the speech
intelligibility region between 250 and
2000 Hz, and broader bandwidth filters
on either end. The intended applica-
tion of the Model 4240 is the equaliza-
tion of sound reinforcement systems
employing voice as the main program
material as in corporate boardrooms,
meeting halls, legislative chambers
and courtrooms.

Extremely high Q room modes which
cause feedback, ringing and loss of
intelligibility are excited by these migd-
range frequencies. Equalization to sup-
press these modes using one-third
octave or broader bandwidth filters
can attenuate other frequencies nec-
essary to voice intelligibility. Loss of
intelligibility can not be compensated
by increased gain.

11 frequencies 500-5,000Hz and ‘high’ a choice of 11
frequencies 1.8-18kHz. High and low bands are
switch selectable between narrow, wide and
shelving; mid bands between narrow and wide.
Control range: +12dB in 2dB steps.

Noise: —87dBm output noise.

Features: 50 and 100Hz highpass plus 8 and 10kHz
lowpass fliters, 12dB/octave; requires +28V dc
power supply.

Price: £291.

REBIS (UK)

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

Phone: 0384 71865.

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

Phone: 01-734 2812, Telex: 27939.

RA402

Type: 2-channel parametric equaliser.

Band centre frequencies: four, continuously
variable; 'section 1' 20-450Hz, ‘section 2’ 70-1,600Hz,
‘section 3' 250-5,600Hz, and ‘section 4' 800-18,000Hz.
Control range: +21dB, continuously variable.
Noise: —80dB signal-to-noise ratio with system in
and set for zero gain (20-20kHz).

Features: 'Q' for each section variable between
0.89 and 13 (5.5-36dB/octave).

Price: £420,

RA204

Type: modular parametric equaliser, externally
powered.

Band centre frequencies: one switchable band,
20-2,000Hz, 200-20,000Hz, Q=0.89-13.

Control range: +21dB.

Features: up to 20dB of gain available, overload

60 p>

By comparison the ONE- SIXTH octave
filters used in the Model 4240 have
TWICE the resolition as one-third
octave filters. It is possibie to equalize
a sound system and affect only HALF
as much program material.

The Model 4240 Equalizer is highty
cost-effective for these applications
since it is built on the same chassis as
our one-third octave models. It has 27
filters like the one-third octave units,
but 19 are ONE-SIXTH octave and con-
centrated in the midrange. The broader
bandwidth filters on either end are
more than adequate to shape the ex-
treme low and high ends of the spec-
trum.

Our new System 200 Signal Analyzer
features field interchangeable, plug-in
filters and may be equipped to match
the Model 4240 Equalizer making ONE-
SIXTH octave adjustment as conven-
ient as one-third octave.

Remember it, Where Voice Clarity is Important

instruments,

(4 incorporated
P.O Box 698 AUSTIN TEXAS 78767
PHONE AREA 512/892-0752

Distribution in U.K. & Western Europe
SCENIC SOUNDS EQUIPMENT
97-99 Dean St., London W1 Tel: 734-2812
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SURVEY: EQUALISERS

Rebis cont'd

LED. Fits Rebis RA200 rack.
Noise: —80dBm.
Price: £62.

SAE (USA)

Scientific Audio Electronics Inc, PO Box 60271,
Terminal Annex, Los Angeles, Cal 90080, USA.
Phone: (213) 489 7600.

UK: C E Hammond & Co Ltd, 105-109 Oyster Lane,
Byfleet, Surrey KT14 7JH.

Phone: 09323 51051. Telex: 262525.

1800

Type: 2-channel parametric equaliser.

Band centre frequencies: two, continuously vari-
able; ‘low' 40-1,200Hz and 'high’ 1.2-20kHz.

Control range: £ 16dB, continuously variable.
Noise: <100dB signal-to-noise ratio, ref 2.5V rms.
Features: ‘Q' continuously variable on both bands
between 0.3 and 3.6 octaves.

Price: £229.

2800

Type: 2-channel parametric equaliser.

Band centre frequencies: four, continuously vari-
able; ‘low' 10-320Hz, ‘low mid’ 40-1,200Hz, 'high mid"*
240-1,600Hz, and 'high’ 1.2-20kHz.

Controlrange: +16dB, continuously variable.
Noise: <100dB signai-to-noise ratio, ref 2.5V rms,
Features: 'Q' continuously variable on all bands
between 0.3 and 3.6 octaves.

Price: £387.50.

SOLIDYNE (Argentina)

Solidyne SRL, Tres de Febrero 3254, 1429
Buenos Aires, Argentina.

Phone: 701-8622.

9180

Type:modularsingle-channel parametric equaliser,
with various plug-in sections, to a maximum of nine
modules.

Modules: Type 9781 single-band graphic module;
Type 9182 2-band graphic (ISO full octave frequen-
cies) +15dB gain; Type 9182M 2-band graphic
module (}-octave 1SO frequencies); Type 9783 3-
band (rotary controls) graphic moaule (3-octave
ISO frequencies); Type 9185 parametric module,
single-band variable from 32-16,000Hz, bandwidth
variable between 2- and 3-octave; Type 9186 cut-off
filter module, six and 12dB/octave, continuously
variable 32-1,600Hz and 320-16,000Hz.

Price: on application.

SHURE (USA)

Shure Brothers Inc, 222 Hartrey Avenue, Evan-
ston, 111 60204, USA.

Phone: (312) 328-9000.

UK: Shure Electronics Ltd, Eccleston Road, Maid-
stone ME15 6AU.

Phone: 0622 59881. Telex: 96121.

SR107-2E
Type: single-channel equaliser.
Band centre frequencies: 10 octaves, 32-16kHz.

Soundcraftsmen AE2420-R
analyser|equaliser

Control range: +15dB, continuously variable.
Noise: 99dB at max output with filter controls flat
and unity gain (20-20kHz).

Features: can be used with M615AS equalisation
analyser system.

Price: on application.

SOUNDCRAFTSMEN (USA)

2200 So Ritchey, Santa Ana, Cal 92705, USA.
Phone: (714) 556-6191. Telex: 910 595-2524.

UK: REW Audio-Visual Company, 10-12 High
Street, Colliers Wood, London SW19 2BE.
Phone: 01-540 9684,

AE2420-R

Type: combined aralyserfequaliser.

Band centre frequencies: 10-band, 30, 60, 120,
240, 480, 960, 1,920, 3,840, 7,680, 15,360Hz.

Control range: +22dB, —28dB, all controls as
maximum.

Features: mic pre-amp, pink noise source, band
select switch, LED indicating comparator.

Price: £221/$499.

RF2215-R

Type: 2-channel graphic equaliser.

Band centre frequencies: 10-band, 30l.c to
15.36kHz, as above.

Control range: +22dB, all other controls as max,
+15dB, all other controls at zero.

Price: £164/$370.

TG3044-R

Type: 2-channel graphic equaliser.

Band centre frequencies: 21-band, 1SO 4-octave
below 1kHz, alternate 4 above.

Control range: +22dB or +15dB (as above).
Features: zero gain with LEDs to match input/
output levels.

Price: £244/$550.

SPECTRA SONICS (USA)

Spectra Sonics, 3750 Airport Road, Ogden,
Utah 84403, USA.

Phone: (801) 392-7531.

Model 500

Type: single - channel
equaliser.

Band centre frequencies: two, switched; If range
50, 100, 200 or 300Hz, and hf range 2.5, 5, 10 or 15kHz.
Control range: +12dB in 2dB steps.

Features: a passive network utilised as an active
feedback element in conjunction with the Mode/ 101
and 710 amplifiers.

Price: $220/£122.

‘microphone [ program’

Model 501

Type: single - channel
equaliser.

Band centre frequencies: two, 100, 7,000Hz.
Controlrange: [ continuously variable £10dB, and
hf continuously variable +8dB.

Features: as Mode/ 500; unit also contains master
injout switch.

Price: $89/£49.

‘microphone / program’

Model 502
Type: single - channel
equaliser.

‘microphone / program’
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SURVEY: EQUALISERS

Band centre frequencies : three, switched; If range
50, 100, 200, 300 or 400Hz; mf range 500, 800Hz, 1.2,
1.6 or 2kHz; hf range 2.5, 3.5, 5.0, 7.5 or 10kHz.
Controlrange: +12dB in 2dB steps.

Features: as Model 500, in addition shelving curves
at 50Hz and 10kHz in selectable increments are
provided.

Price: $296/£164.

STATIK ACOUSTICS (UK)

Statik Acoustics, Coppice Trading Estate,
Kidderminster, Worcs DY11 7THS, UK.
Phone: 0562 741515. Telex: 339821.

SA 10

Type: 2-channel octave equaliser.

Band centre frequencies: 31, 62, 125, 250, 500Hz;
1,2, 4, 8 and 16kHz.

Filter bandwidth: 1 octave at —3dB points with
7dB boost or cut.

Noise: less than —90dBm A-weighted.

Price: approx £280.

TEAC (Japan)

USA: Teac Corp of America, 7733 Telegraph
Road, Montebello, Cal 90640.

Phone: (213) 726-0303.

UK: Harman UK, St John's Road, Tylers Green,
High Wycombe, Bucks HP10 8HR.

Phone: 049481 5331.

GE-20

Type: 2-channel graphic equaliser.

Band centre frequencies: 10-band, 31.5, 63, 125,
250, 500, 1,000, 2,000, 4,000, 8,000, 16,000Hz. Also
lowpass 16kHz and highpass 31.5Hz filters.
Control range: +-12dB.

Noise: 82dB.

Price: on application.

TECHNICS (Japan)

Matsushita Electric Trading Co Ltd, PO Box 228,
Osaka Central, Japan.

Phone: Osaka 204 5111,

UK: Technics, 107-109 Whitby Road, Slough, Berks
SL13DR.

Phore: 0753 27516, Telex: 848761.

US: Technics by Panasonic, One Panasonic Way,
Secaucus, NJ 07094,

Phone: (201) 348-7000. Telex: 710-992 8996.

SH-9010

Type: 2-channel combined parametric / graphic
equaliser.

Band centre frequencies: 60, 240Hz, 1, 4 and
15kHz.

Control range: +12dB, continuously variable.
Noise: 90dB signal-to-noise ratio (1HF, A); 87dB
to DIN 45500.

Features: centre frequency of each band can be

Tresham Audio
SR112 graphic
equaliser

Giﬁisg"..‘
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adjusted +1.6 octaves; ‘Q' on each band variable
0.7-7.
Price: £258.

SH-8010

Type: stereo graphic equaliser.

Band centre frequencies: 5-band, 100Hz, 330Hz,
1kHz, 3.3kHz, 10kHz.

Controlrange: +10dB.

Noise: 90dB.

Price: £100.

TRESHAM AUDIO (UK)

Tresham Audio Ltd, 32 Tresham Road, Orton
Industrial Estate, Peterborough.

Phone: 0733 234340.

SR271

Type: single-channel graphic equaliser.

Band centre frequencies: 27-band 4-octave,
centres from 40Hz to 16kHz.

Control range: 112dB, continuously variable,
Noise: —80dBm.

Features: in addition to overload indicators on
input and output, each band has a variable threshold
LED with a range of - 20dB.

Price: £285.

SR112

Type: 2-channel graphic equaliser.

Band centre frequencies: 11 bands, 50, 90, 160,
300, 500, 1,600, 3,000, 5,000, 9,000 and 16,000Hz.
Control range: 112d8B.

Features: in addition to overload indicators on both
inputs and outputs, each channel has separate
threshold controls for peak monitoring LEDs on
each channel.

Price: £285.

Tresham Audio Ltd was previously called PA:CE
Studio Equipment Ltd.

TRIDENT (UK)

Trident Audio Developments Ltd, Shepperton
Studios, Squires Bridge Road, Shepperton,
Middiesex TW17 0QD, UK.

Phone: 09328 60241. Telex: 8813982.

Canada: La Salle Audio Products Ltd, 2500 Butes
Road, Montreal H35 1A6, Quebec.

Phone: (514) 342-2511, Telex: 055-60070,

US: Studio Maintenance Service, 12438 Magnolia
Blvd, North Hollywood, Cal 91607.

Phone: (213) 877-3311. Telex: 674901.

Trident CB 9066
paramelric equaliser

CB 9066

Type: single-channel parametric equaliser.

Band centre frequencies: three, continuously
variable; ‘low' 60-700Hz, ‘mid’ 600-7,000Hz, and *high*
3.5-14kHz,

Control range: +16dB, continuously variable.
Noise: better than —75dBm with system in and all
controls flat.

Features: Q variable 2-18dB/octave for each range;
highpass filters continuously variable 100-400Hz and
lowpass filter continuously variable 4-15kHz, both
with 0-22dB/octave slopes.

Price: £294 for a single unit, £568 for two.

UREI (USA)

United Recording Electronics Industries, 8640
San Fernando Road, Sun Valley, Cal 91352,
USA.

Phone: (213) 767-10008. Telex: 651389,

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

Phone: 01-953 0091. Telex: 27502,

Model 535

Type: 2-chanrel graphic equaliser.

Band centre frequencies: 10-band, iSO octaves

from 31.5Hz to 16kHz.

Control range: 112dB, overall gain —10dB to
20dB.

Features: overload LED.

Price: $424/£285.

Model 532

Type: single-channel graphic equaliser.

Band centre frequencies: 9-band, 50, 100, 200,
400, 800, 1,600, 3,150, 6,300, 12,500Hz.

Control range: +10dB.

Features: overload LED,

Price: $316/£212,

Model 537

Type: single-channel graphic equaliser.

Band centre frequencies: 27-band 4-octave on
ISO centres from 40Hz to 16kHz.

Control range: +12dB.

Noise: —94dBm.

Features: overload LED.

Price: $736/£494,

Model 539

Type: single-channel room equalisation filter set.
Band centre frequencies: 27 4-octaves on 1SO
centres from 40Hz to 16kHz, screwdriver-adjustable
highpass 20-250Hz, lowpass 3.5-20kHz (6 or 12dB
slope).

Control range: zero to —15d8.

Noise: —90dBm.

Features: overload LED.

Price: $796/£534.

Model 545
Type: single-channel parametric equaliser.
Band centre frequencies: 4-band, low band 24-
310Hz, mid band 190-2,240Hz, high band 960-
12,500Hz; muiti band 15-200Hz/150-2,000Hz/1,500-
20,000Hz, bandwidth adjustable { to two octaves,
low cut 16Hz to 800Hz, high cut 500Hz to 25kHz.
Control range: +15dB.
Noise: 85dBm.
Features: overload LED.
Price: $468/£314.
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SSL 's ULTRA-

LOCATOR, for example,
brings automation to record-
ing as well as mixing. The
multi-track transport is di-
rected to unlimited cue
points which may be re-
quested by songtitle, verse
or other words, as well as
sequential numbers and
timecodes. All session data,
such as track assignments
and comments on takes,
can be stored on floppy
disc for video display or
hardcopy printout. The pro-
prietary SUPERCUE system
enables unerringly accu-
rate programmable drop-
ins with tandem multi-track,
monitor, and foldback
switching.

Must Serve
The Music

SSL 's SOFTWARE

ASSISTED MIXING (SAM)
is easily the most useful
and easy to use mixing
automation ever. SAM auto-
matically selects the appro-
priate fader status, displays
VCA levels on a built-in
video screen, stores unlim-
ited mixes, and enables ex-
tensive off-line manipulation
of those mixes. Best of all,
SAM is software based,
which means he easily
learns lots of new tricks to
keep you ahead of the pack.

Solid State Logic

Stonesfield o Oxford, England
099 389 324 ¢ TLX 837400

North America

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

East Coast (202) 333-1500
West Coast (213) 464-8034
TLX 440519

UK

Solid State Logic
Stonesfield
Oxford, England
Colin Sanders
099 389 324
TLX 837400

Sales and Distribution

=)
Technology

SSL ’s SIGNAL PRO-

CESSING includes a full-
feature compressor/limiter/
expander/gate in each
module. Front panel “Link"
buttons enable an unlimit-
ed number of strapped
stereo or quad units to be
freely configured across
the board. The module's
four band parametric equal-
iser has continuously vari-
able Q in each of the over-
lapping mid-bands, select-
able peaking or shelving in
the high and low bands,
and separate variable HP
and LP filters. Pushbutton
switching enables the
equaliser to be placed at
the channel input, the chan-
nel output, in the dynamics
unit sidechain, or in the
monitor mixer. The dyna-
mics unit can also be
switched to the monitor
mixer.

Milan, Michigan e USA

313 663-6444 e TLX 230504

This one thought is

reflected in every facet

of Solid State Logic’s

Master Recording Con-

soles. From the be-

ginning, we wanted to
offer the artists in our
industry a truly excep-

tional instrument which

would not limit their
expression in any way.

After years of quiet and

deliberate work, we

have created an unpre-

cedented marriage of

hardware, firmware and

software with advan-
tages and potentials

years ahead of any other

studio system.

SSL has developed

these and many other inno-
vations to free the produc-
tion team from the tedious,
purely mechanical aspects
of multi-track work, so that
they may apply their full
skills and judgment towards
perfecting the artist's per-
formance. If that sounds
like music to your ears, con-
tact us for additional notes.
Or visit us at the Brussels
or Los Angeles AES
shows.

Solid State Logic
—at the leading edge of
recording technology

Italy

AEG Telefunken

Viale Brianza 20

20092 Cinisello Balsamo
A. Savasi

Milan 61798

TLX 31473

Germany
B.F.E.

65 Mainz 23
Postfach 81
West Germany
Jeff Nieckau
Mainz 42430
TLX 4187300
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Our new 8108 console provides the optimum in Neve sound together with enhanced operational
versatility using advanced signal routing techniques aided by a centralised control system.
B New Neve electronics throughout. B New Sweep frequency B Circuits in sub assemblies plug for efficient maintenance
4 stage equiliser + 2 filters. ® Versatite mode switching with B 56 input 48 track or 48 input 32 track or 32 input 24 track—Sub
direct-to-mixdown facility. ® Logic display monitor panel. fitted options. ® Optional output transformers, electrically
® Assignment switcher with microprocessor central control. balanced line inputs. ® VU, PPM, or Both at once. ® Audio track,
® Switched insertion points. B Unique interrogation system. VCA Sub Group or NECAM faders.

Neve Electronics International Ltd. Cambridge House, 609, 6255 Sunset Boulevard, Hollywood, California 90028,
Melbourn, Royston, Herts. SG8 6AU, England. Tel: (0763) USA. Tel: (213) 465-4822. Rupert Neve GmbH D-6100

60776 (24 hr. Ansaphone facility) Telex: 81381, Cables; Darmstadt, Bismarckstrasse 114, W. Germany. Tel: 6151
Neve Cambridge. Rupert Neve Incorporated, Berkshire 87038. Telex; 419581. Rupert Neve of Canada Limited,
Industrial Park, Bethel, Connecticut 06801, USA. Tel: (203) 2721 Rena Road, Malton, Ontario L4T 3K1. Canada.

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




SURVEY: EQUALISERS

Urei cont'd

Model 560

Type: feedback suppressor comprising four active
narrow band notch filters with two ranges covering
60Hz to 6kHz, notch adjustable from 0 to —20dB.
Price: $424/£285.

Model 562

Type: feedback suppressor comprising five active
narrow band notch filters with two ranges covering
60Hz to 6kHz, notch adjustable from 0 to —20dB,
low cut 20-200Hz, high cut 2-20kHz, overall gain
—10dB to +20dB.

Price: on application. Replaces Model 560

Model 565T

Type: filter set with four separate, cascaded
continuously tunable filters.

Band centre frequencies : low cut 20-200Hz (18dB/
octave), 2-band reject (dip) filters 20Hz to 20kHz
continuously tunable variable notch width, 50dB
minimum rejection, high cut filter tunable 2-20kHz
(18dBJoctave).

Noise: —90dBm.

Price : $668/£448.

Model 567

Type: PA processing system with 10-band graphic
equaliser, on octave centres from 31.5Hz to 16kHz
(+10dB), feedback suppressor (similar to Mode/ 560)
and screwdriver-adjustable electronic crossover
with two outputs.

Price: $696/£467.

WESTREX (USA)

Westrex Company, 2629 West Olive Avenue,
Burbank, Cal 91505, USA.

Phone: (213) 846-3394. Telex: 698254.

UK: Westrex Co Ltd, 152 Coles Green Road,
Cricklewood, London NW2 7HE.

Phone; 01-452 5401. Telex: 923003.

Urei 539 equaliser

ST3015

Type: single-channel equaliser.

Band centre frequencies: 50, 75, 110, 160, 240
360, 540, 760Hz; 1.2, 1.7, 2.5, 3.8, 5.5, 8.0 and 12.0kHz-
Control range: +14dB, continuously variable.
Price: approx £465 or $837.

WHITE (USA)

White Instruments Inc, PO Box 698, Austin,
Texas 78767, USA.

Phone: (512) 892-0752.

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

Phone: 01-734 2812. Telex: 27939.

Series 4000

Type: single-channel active equalisers.

Band centre frequencies: 27 }-octaves on ISO
centres, 40-16,000Hz.

Control range: +10dB, continuously variable,
Noise: less than —90dBm (20kHz bandwidth).
Features: 12dB/octave highpass filter continuously
variable 20-160Hz;. available in three options—
Model 4001 for sound reinforcement applications;
Model 4002 for music reproduction applications;
Model 4003 which is identical to 4007 apart from
transformer-coupled outputs.

Price: Model 4001 £440, Model 4003 £470.

Model 4004
Type: single-channel passive ‘cut-only’ equaliser/
filter.

Band centre frequencies: 24 }-octave filters on
1ISO centres, 63-12,500Hz.

Control range: 0-15dB attenuation, continuously
variable.

Features: up to 15dB/octave highpass filter con-
tinuously variable from 'flat' to 40Hz through 160Hz,
and up to 18dB/octave lowpass filter continuously
variable from 'flat’ to 16kHz through 10kHz.

Price: £482.

Model 4100

Type: 2-channel active equaliser.

Band centre frequencies: 10 octaves on ISO
centres, 31.5-16,000Hz.

Controlrange: +10dB, continuously variable,
Noise: —92dBm signal-to-noise ratio at +18dBm
{maximum) output.

Features: 12dB/octave highpass filter continuously
variable 20-160Hz.

Price: £390.

Series 4300

Type: single-channel active monitor equaliser.
Band centre frequencies: 41 bands in total, com-
prising 28 4-octave bands between 40Hz and 894Hz
on and between ISO centres, 13 3-octave bands
from 1xkHz to 16kHz on ISO centres. Equal Q in
boost and cut.

Controlrange: +10dB.

Features: accessory socket for 12dB or 18dB/octave
crossover networks.
Price : Model 4301 £120. |

engineers too often have little time
for tinkering and are better advised
to accept, say, a 90% solution to
equalisation (or none at all) so

material with equalisation.

Here

Doing It For Effect... Equalisation

This is not to consider that one

you to use only as much as is

necessary in a given situation.
This argument could carry

through into sound reinforcement

that more attention can be given
to overall factors like balance and
‘texture’.

Parametric equalisers

The other 10% of a solution could,
when necessary, only be properly
achieved with a parametric equali-
ser. All aspects of frequency
alteration fall within the para-
metrics’ domain hence no ‘stone’
need be left unturned in the quest
for the right sound. Certainly
selection of odd harmonics for
accentuation or attenuation can

dramatically alter the ‘voice’
characteristic of an instrument.
Parametrics also usually offer

infinite notch capabilities and can
be employed usefully in accurately
defining troublespots (eg hum) by
centre frequency and width for
‘knocking-out’.

Stirring the grey matter

So much for basics, a few thought
provokers. There are drawbacks
to liberally dosing programme

is a sobering point to remember—
if you have a signal at 2k boosted
by say 10-15dB, then you are also
boosting the 2nd harmonic distor-
tion of a signal present at lk in
the same audio signal by the same
amount. The same goes for 3rd
and 4th harmonic distortion as you
go up the frequency band and one
should be wary of this side effect,
particularly on odd harmonics.
With parametric equalisers, there
are purely ergonomic considera-
tions. If a mixing console has a 4-
band parametric, each band with
variable Q, centre frequency and
amplitude, that makes 12 extra
knobs per channel or, in the case
of 24-channel, 288 extra knobs per
console—a slight case of overkill
Remember, for purely ‘trouble-
shooting’ equalisation a patchable
graphic or sweep equaliser would
probably get the job done faster
and eliminate some of the spurious
phase and transient distortion, not
normally quantifiable, where too
much equalisation is being used.

section could, albeit unknowingly
to the engineer, be effectively
cancelling - out another section
somewhere else in the ‘chain’.

Room equalisation

Does this also call into question
the popular idea of room equalisa-
tion. There is much on the subject,
both talk and equipment-wise,
notably George Augspurger’s very
erudite dissertation on the subject
(Studio Sound Feb 77). Surely
though (personal opinion again),
room equalisation need not always
be the answer. What alters fre-
quency response is time and delay
characteristics. As such, the
frequency response of ‘an area’ is
a product of mechanics, not
electronics. If you know the
limitations of your monitor system
and can (subconsciously) account
for them, you can still make hit
records (who mentioned the
Beatles?). The answer may be to
have a very sophisticated area of
equalisation to hand thus enabling

where a multi-band parametric may
be more desirable than a }-octave
27-band graphic. Since feedback
modes probably number about six
or so and Murphy’s law dictates
that they'll be between bands on
a normal graphic—again, a little
very precise equalisation could well
do the trick.

In conclusion

As I said, a few thought provokers
on what must already be an
extremely well covered subject.
Equalisers are, undeniably, essen-
tial audio ‘furniture’ in all aspects
of audio processing and do,
definitely, contribute much to
modern techniques. However, I do
like the comment Chris Coffin
of Express Sound made in his
article on the subject (Sound Arts,
Vol 2 No 5, June 79) sic: “They
(equalisers) are like a spice, just
the right amount and you've
achieved perfection, too much and
you've spoiled your creation.”—
bon appetit! [ ]
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British exhibitions |

Dear Sir, At the recent Exhibition of the
Association of Professional Recording Studios
held at the Connaught Rooms, there was
considerable dissension amongst the manufac-
turers and distributors exhibiting. Despite the
excellent work of the organisers, the industry
has literally outgrown the venue. As a result,
the show is spread over numerous floors which
reduces effective promotion, together with the
fact that, as with so many exhibitions, there are
no parking facilities, extremely poor loading
facilities and—miost ironically of all—there are
no facilities for sound demonstrations . . . quite
ridiculous, when you come to think of it. This
show is just one of at least 14, I repeat, 14,
separate audio shows in the UK in just one year.
That is, on average, an exhibition every 3%
weeks, forgetting the four American shows,
Midem, Frankfurt, and the rest which brings it
down to a sound exhibition every eight days—a
totally ludicrous situation.

With each show costing anything from £4,000
10 £15,000 in total, and requiring many, many
man hours of organisation, it is not surprising
that each show is pathetically small in its own
right, and even the most successful companies
can only afford to select two or so each year.

More to the point is that since each show is
small, and there are so many, they attract few
overseas exhibitors, and most British manufac-
turers will agree that without export sales,
business can be hardly worth the effort.

When you consider the smaller companies,
they simply haven’t the money or man power 10
exhibit, and the larger companies cannot
possibly justify such a ridiculous number of
shows in the UK, not mentioning the others in
America and Europe.

Companies such as JBL, AKG and BGW are
large and successful concerns, but since their
products range from hi-fi, musical instruments,
recording studios, public address, live music,
discotheques and so on, the actual amount of
shows, say 14 at the present count in any one
year, would take something like two years of
organisation—a mathematical impossibility.

As far as 1 see it, professional bodies such
as the APRS offer the exhibition as a service to
the recording industry and a very valuable one,
so the only bodies who would object to one
annual central exhibition would be those
entrepreneurs making a very tidy profit from
exhibitions—with the only result that the
equipment costs more to the customer.

We have just outside Birmingham, for
example, a custom-built exhibition centre which
is equally accessible from most points in the
UK, and which could hold one sensibly-sized
show to cover the ‘Sound Industry’.

It would save most manufacturers many
thousands of pounds a year, provide a really
worthwhile show that would attract people from
all over the world. The one and only show for
TV and Broadcasting—the IBC—is an excellent
example of this.

For those who say the intimacy is lost with a
large exhibition, there is no reason why each
section, ie PA, discotheque, hi-fi etc, cannot be
run under the auspices of each governing body.
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lellers

Trade and public could buy tickets for the whole
exhibition or just the relevant sections.

It seems incredible that the British industry,
renowned for its product quality, cannot reflect
that in an exhibition which would not only save
many thousands of pounds, would also, in all
probability, give a considerable increase in sales.

I am grateful for the backing of the UK press
in this matter, which is nothing short of a scandal,
and I would appreciate comments from other
companies in this country.

Yours faithfully, Stephen Court, Managing
Director, Court Acoustics Ltd, 35/39 Britannia
Row, London N1 8QH.

British exhibitions Il

Dear Sir, As a manufacturer it is becoming
increasingly difficult to plun our promotion in
the jungle which has developed about exhibitions
in the sound industry in the UK. Every small
organisation, trade association and breakaway
group seems to want to run its own exhibition,
not only for the monetary gain but to keep their
own flag flying. Surely the sound industry must
get together and run a festival of sound at a
venue which is acceptable to manufacturers in
this country, trade visitors from the UK and
overseas visitors.

We had a situation in APRS in June when an
exhibition took place at the Connaught Rooms
which was described as ‘intimate’ but I would
respectfully suggest that it was more like a
rabbit warren. The public address industry now
runs an exhibition at the Cunard Hotel in March
and we now have the situation where the Audio
Engineering Society, in their wisdom, have
decided 1o hold their exhibition in London early
next year as well.

A few years ago the hi-fi industry had the
same problem with breakaway groups and in my
opinion it has never been the same since. Surely
the time has come when the industry must run
an exhibition for the benefit of manufacturers
and its customers and not for the numerous
committees which operate in all good faith.

Has anybody ever considered the amount of
times that an importer in a country such as
South America, the Far East and even Europe
has come to London, sometimes two or three
times a month, and it has now got to the point
when people will only attend an exhibition every
2-3 years, which fragments all the effort which
has gone into making an exhibition attractive.
Yours faithfully, T. K. Monks, Director, Kcith
Monks (Audio) Ltd, 26-28 Reading Road South,
Fleet, Aldershot, Hampshire, UK.

NN

I believe the views aired in the two above
letters are representative of a large proportion
of the audio industry, and our own as a
magazine covering that industry. Although
many companies have made their frustrations
apparent to the AES and APRS organisations,
each organisation has its own interests to
protect, and so perhaps a third party such as
Studio Sound could obtain a general consensus
of the industry, with a view to a single exhibi-
tion being organised during spring 1980. In

the end, it will be for exhibitors to decide
which exhibition to support with their presence,
but obviously guidance will be required for all
concerned. So could any companies with
views on this subject please contact us, and
we will attempt to produce an overall industry
opinion.—Ed.

AES

Dear Sir, On July 1 my contract with the
Audio Engineering Society came to an end, and
the AES has not offered to renew it on the same
basis.

This development, of which I was aware only
a few weeks ago, terminates my 23-year associa-
tion with the AES. During that time, as you
know, I huve been instrumental in bringing the
Society to its present stage in the growth of
both its publications and technical meetings. I
was astonished.

Twenty-three years may be a difficult habit
to break. But rather than continue on a
consultancy basis in only one of my areas of
responsibility for the AES, I feel that an
immediate launching into new projects with new
and|or established relationships is far better all
round.

1 shall deeply miss my pleasant and rewarding
association with you, but hope that the work
ahead will allow for continuing communication,
and before too long.

Yours faithfully, Jacqueline Harvey, Harvey
Associates Communications, Seven Lexington
Avenue, New York City, NY 10010, USA.

Values

Dear Sir, I refer to your article by Arthur
Garratt in the August edition of Studio Sound,
which I feel needs comment.

If Mr Garratt is to measure and to quote
absolute values of speed for tape machines to
0.1%, he must, as he suggests, be certain that
the accuracy of his test equipment is an order of
magnitude better, ie 0.01%. Whilst I agree
that oscillators and frequency counters of this
accuracy are readily available it is not, as he
states, possible to measure the length of a piece
of tape to an accuracy of 0.01%; (0.05mm in 5
metres). Indeed, his statement that tensioning
the tape is a ‘refinement’ would appear to be
rubbish, as a small change of tension (60g to
80g) may well change the apparent length by
0.1%, (using Scotch 262).

Mr Garratt quite rightly dismisses the two
other techniques he mentioned—those of strobo-
scopic tape and interval timing and I think that
if we are not to appear amateurish we must also
dismiss the measured tape technique as described.

I welcome the return of technical articles
aimed specifically at the recording and broad-
casting engineers—but please let them be
professional’!

Yours faithfully, R. F. Varley, Chestnut Cottage,
29 Napleton Lane, Kempsey, Worcester.



And now...
the new improved
Eventide Harmonizer:
Model ({949

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

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

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

. %k 96dBdynamictange.

- % Dual colour LEDs give markedly improved front

' UK Distributors

Feldon Audio Ltd.,

126 Great Portland Street, London W.1. Tel: 01-580 4314. Telex: London 28668.
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Part One (September) covered
consoles and tape machines. Part
Two continues with effects, etc.

Effects

Scenic Sounds Equipment introduced a
number of new units at APRS. One of the
most interesting was the Master Room XL-305
reverberation chamber from MicMix. This is
a compact rack mount stereo unit which
features stereo imaging of a mono signal,
reverberation/dry signal mixing controls, LED
peak signal indicators, and 4-band pzak/dip
eq on each channel. The unit has an 8kHz
reverb bandwidth, offers a decay of 3.25s at
1kHz, has adjustable input level and output
gain, auxiliary front panel input/output
connections, and mono mix switching of
reverb inputs or outputs. Also on display
were the new dbx /65 and /63 ‘over-easy’
comp/limiters, the Marshall Electronics Mini-
modulator, and DeltaLab DL2 Acousticomputer.

Audio & Design added a new unit to their
range, the Express Limiter. This is a compres-
sor, limiter, expander which uses digital logic
switching. Four pots control input, output,
attack and release, while all other functions

are controlled by six gold-plated leaf spring
momentary buttons including compressor ratio
(ratios provided are 1.5:1, 2:1, 5:1 and limit
20:1), expander and selection of meter functions
to read output or gain reduction on either left
or right channel or the sum of both. LEDs
indicate the mode of operation and a memory
system retains previous settings when switched
off. The unit has stereo input/output attenua-
tor, variable attack and release times and an
auto release network. Price of the Express
Limiter is £525.

EMS introduced a baby brother to their
present range of vocoders, the Vocoder 1000,
which is a compact low cost speech synthesiser.
Designed by Tim Orr, the Vocoder 1000 uses
32 filters to analyse and re-synthesise the
frequency and amplitude pattern of a speech
input, additionally having 16 envelope follow-
ers and modulators plus an oscillator and
white noise generator. Qutputs can be a mix
of outputs from either the vocoder, excitation
or voice and a ‘pause-stuffing’ function can be
switched in to fill silences in the excitation or
voice inputs.

Klark « Teknik’s sister company Statik
Acoustics introduced a brand new range of
units to the market. Although designed and
priced with the lower end of the market in
mind they offer good value. First unit is the
SA 10 octave equaliser priced at £280 approx.
This is a dual channel 10-band graphic eq
allowing +12dB of boost or attenuation per
channel at ISO centre frequencies. The unit
features electronic bypass allowing silent eq
infout switching, input level control and gain
stage on each channel, and complete system
bypass during supply interruption. The second
unit is the SA 20 stereo or dual channel reverb

Left: new range of Stalik
equipment. And here Audio &
ign's Express Limiter

[

system priced at £350 approx. This uses a
multiple spring design, and has an input
limiter plus input and output level controls,
variable high and low frequency eq controls,
a dry/reverb mix control, and electronically
balanced inputs fitted as standard. Bandwidth
is 8kHz with a decay time of 2s and an initial
delay of 35ms. Next is the SA4 30 electronic
loudspeaker crossover unit priced at £260
approx. This is a three-way (switchable two-
way high/low) stereo design using 18dB per
octave Butterworth filters. The unit has
comprehensive facilities including a subsonic
30dB per octave slope filter and four switchable
turnover frequencies at each crossover point
allowing almost any combination of drivers to
be used. Finally there is the SA /00 dynamic
delay/flanger priced at £490 approx. This is a
very versatile unit offering not only the usual
delay-based effects such as flanging, Doppler
shifts and ADT, but also long single delays
up to 160ms for echo or repeat effects together
with a mix of a number of offset delays in the
reverb mode. Unlike all digital delays the
SA 100 can achieve a wide sweep range
enabling deep flanging effects to be created.
The waveform of this sweep is selectable from
either triangle, square or dynamic, the first
two waveforms creating repetitive sweeps while
dynamic gives a sweep waveform that is a
complex function of the input signal. The unit
has an internal limiter, variable bandwidth and
delay range, and the capability of delay
extension with additional delay cards. The
unit also has an inverted comb output allowing
stereo flanging effects or alternatively two SA
100’s may be linked to give complete stereo
capability.

On the Feldon Audio stand could be seen
the new Eventide Monstermat RD770 mono/
stereo matrix unit for broadcast use. The
Monstermat solves the problem of broadcasting
in stereo to a predominantly mono audience
by converting the signal into left + right ar;i
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left — right signals on cartridge machines.
These are then replayed and full sterco is
restored on playback and dematrixing. The
unit incorporates dbx noise reduction which
can be automatically switched and it is available
in two formats, record/play or play/play, the
latter being able to handle two cart machines
in the play mode. Price of the unit is $995.

Also in the broadcast field is the Orban
Omtimod-AM which was shown by Lee
Engineering. Designed to replace a conven-
tional compressor, programme cqualiser, and
peak limiter in the AM audio chain, the
Optimod-AM provides increased high frequency
eq without distortion, pumping, hole-punching
and loudness losses. The unit uses a 6-band
frequency selective limiter with ‘Smart Clip-
ping’, a new technique for peak limiting, and
includes a broadband gain-riding compressor
and a programme equaliser to compensate for
typical AM receiver response.  Although
designed for mono use the unit is equipped
with a rear panel connector to accept an AM
sterco adaptor chassis, if and when such a
system is approved.

Atlantex Music were showing the Ashly and
MXR ranges. From Ashly there were a wide
range of units including clectronic crossovers,
parametric equalisers, peak limiter/compres-
sors, and their musical instrument preamp and
keyboard input processor. In the MXR range
the auto phaser, flanger, Digital Delay Flanger/
Doubler and Pitch Transposer were shown.
The MXR Pitch Transposer is the most recently
introduced unit and shifts pitch in real time
by any desired interval from one octave lower
to one octave higher. While operating primarily
as a harmonising unit, it will also provide
doubling, pitch correction and choral effects,
and with the addition of an external delay will
also perform arpeggios and delayed harmony.
The Pitch Transposer has four front panel
prescts, LED indication of the selected preset
or the bypass condition, mix control, regenera-
tion control, and a level matching switch with
an associated LED overload indicator. Separ-
ate connections are provided for both
instrument and line levels and rear panel jacks
are provided for external preset selection,

Line up of AKG mucs part
of their stand
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external delay, external voltage control of
preset 1, and an external display option. The
display option provides a readout of the
amount of pitch shift displayed as either pitch
ratio or semitone shift. Price of the Pitch
Transposer is £699, while the display option
costs £200.

Aphex Systems, who are well known for
their Aural Exciter, showed two new B&B
Audio products. The first of these was the
15374 voltage controlled attenuator suitable
for use in a wide range of professional audio
applications. Available as a 14-pin ceramic ic
or as a module, it features low distortion, low
noise, high stability and wide dynamic range.
A control voltage varies the output from unity
gain 1o over 100dB and it is usable from dc
to 5S0MHz. Also new were the EQF-2 and
EQF-3 modular parametric equaliser/filters.
These have tunable peak/shelf eq, tunable
high/low pass filter, reciprocal cut and boost,
and differ in that the EQF-2 is stepless while
the EQF-3 is stepped.

Music Laboratory showed three reverb units
featuring full equalisation controls. The three
units were a medium-priced stereo plate reverb,
a spring reverb with rack-mounting or portable
option, and a digital unit. Also shown was
their range of DI boxes and a purposc-built
headphone amplifier. Music Laboratory have
also just been appointed agents for the
American manufactured Quatre amplifiers and
their 250W and 500W ‘gain cell’ amplifiers are
now available in Europe for the first time.

Microphones

Two new series of microphones were intro-
duced by Beyer. The first, designated the
AM400 Series, saw the introduction of the
AM400N (C) priced at £67.50. This is a dynamic
supercardioid mic with a frequency response
of 50-15kHz, output level of 2mV/Pa, and an
impedance of 200Q. The second range, called
the MCM system, is designated the 700 Series
and comprises a modular condenser mic
system. This is available as two preamplifier
modules with 48V or 12V phantom powering,
plus a range of four mic capsules together with
long and short shotgun capsules.

AKG introduced two mics, the C535EB, a
condenser mic with a cardioid response, and
the DI30E omnidirectional dynamic mic. The
C535EB has an integral pre-attenuator and
filter switch with built-in pop filter and the
capsule is elastically suspended. Recommended
for interview and PA applications, the D/30E,
is also elastically suspended and is protected
by a sintered windscreen. Prices of the new
mics are £118 for the C535EB and £45 for the
DI30E. AKG also had advance information
on two forthcoming FET stereo condenser
mics using capsules based on the CK/. These
mics will feature two pairs of capsules with
the upper capsule rotatable through 180” and
will come complete with the S42E remote
control unit which enables each channel’s polar
response to be adjusted from omnidirectional
through cardioid, hyper cardioid, to figure of
eight. Both mics will be capable of phantom
powering and they are to be designated the
C34 and C422.

Electro-Voice were highlighting two mics on
their stand the Mode!l D056 omnidirectional
dynamic mic which is designed to be shock-
isolated for vocalist and commentary usage,
and the Model REI8 super-cardioid dynamic
mic based on the REI6 but with the addition
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B&BEQF2 Parametric Equaliser

A very versatile instru-
ment for getting sounds just
right. It's modular and
directly retrofits APSI 550.

EQ is peak or shelf.

Filter is high or low pass,
tunable.

Bandwidth is 20Hz to
20kHz.

Reciprocal cut or boost
on EQ.

[ "] Input High level + 30dBm (max) at 34K(}
Low level +20dBm (max) at 11K{}
Output High level + 30dBm with — 93dBm
| noise
! Low level +20dBm with — 103dBm
‘ noise
Frequency response EQ & filters out 10Hz to 20kHz, + 0.1dB
EQ & filtersin 20 Hz to 20kHz, — 1dB
| Distortion Harmonic & IM <0.1%
Transient response Slew rate > 10V/u sec.
B | Power +12V to £ 18V at 75mA

B&B I537A Voltage Controlled Attenuator

The first high quality
VCA in the professional
audio market.

It’s available in chip form
for OEM, or as a purpose
built package to retrofit MCI.

However, we can design a

VCA package to fit any other |

manufacture.

Band width
THD

DC to 50MHz: £0.1dB

+10dBm input 0.004% (20Hz to 20k Hz)

IMD + 14dBm input 0.03%
Noise Unity gain 90dBV: +1dB
Modulation noise 6.5dB
Overshoot & ringing None

7829 15STA | Slew rate symmetrical and > 10V/u sec.

constant

Input impedance 20K ()
Input level + 20dBV
Gain 0dB (unity)

> 100dB; DC-200kHz
(an be scaled as needed

Attenuation
Control voltage

DC shift Vs Attenuation <HmV
1 Power Regulated + 15V at + 25,
33mA

J

B&B 0AS24 Grouping and Automation System

With this system you can

QOur own Valtage Con-

now add semi-automation to trolled Attenuators (VCA)

your console at a fraction of
the cost of a new one. Adapt-
able logic and extensive
matrix grouping make up to
ten 24-channel presets
available.

And since the unit is
portable, it can be moved
from one studio to another
in minutes, for the most
efficient use of studio time.

It’s expandable from 8
channels and it’s just as
useful for PA grouping as
studio mixdown.

For MCl equipment, a
compatible automation
package is available.

are used throughout, whose
high quality assure minimal
sound degradation.

Maximum output is
+24dBm.

The system comes in two
parts—control console and
VCA case.

The control console has
group control modules, each
containing grouping
switches, mute switch and
fader, and a master control
module with master
fader.

The VCA case is self
powered and houses the
appropriate number of VCA

} &
cardsand all the input/output <

XLR connectors. - - .

The Aphex Aural Exciter

One of the most exciting The formula by which the

signal processors to have Aphex device selectively
been invented. processes the audio signal
has been arrived at after
It brings sound to life and considerable research into

the mechanisms of the ear.

makes it louder, without any ‘ ;
In particular as to how it

actual change in level.

receives complex phase
information relating to the
It does it by introducing  actual location of a sound
phase information in the source.

Aphex sounds amazing on
most instruments, including
the human veice.

form of a series of minute
delays whose magnitude
depends on frequency.

Aphex

Audio Systems (UK) Litd

35 Britannia Row

London N18QH

Telephone: 01-359 5275
Telex: 268279 Britro G.




Itis already playingits partin the

development of tomorrow'’s

Whilst able to explore the best of
the present, the Series |l precision

k-up arm
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{ts unique patented balance
system minimises mass and inertia,

No other pick-up armis as

versatile, areason why the Series
Write to Dept 1067, SME Limited, Steyning, Sussex, BN4 3GY, England

pick-up arm anticipates the greater
engineering elegance ofimpending
miniature cartridges which may
weigh as little as one and a half

grammes.
even the most delicate transducer.

presenting optimum conditions for
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Series Il precision pick-up arm

The best pick-up arm in the world
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of an internal shock mount and a smaller
integral blast filter.

Loudspeakers

Tannoy were showing a number of new
products for the first time in the UK. These
included the recently introduced Buckingham
monitor, Classic Dual monitor, and the Super
Red monitor. Also on display was Tannoy’s
active dividing network and low frequency
parametric equaliser which has had a number
of alterations made to it since AES Brussels.
The unit is a stereo rack-mounted unit incor-
porating a parametric equaliser operating over
the frequency range 20Hz to 200Hz, and a
two-channel crossover unit with variable time
delay operational in either the high or low
pass channel. The characteristics of this
dividing network are determined by plug-in
modules which define the crossover parameters
for all Tannoy professional monitors, and it is
intended that modules will also be made
available for most studio and PA monitors.
Additional features include switchable 20Hz,
31.5Hz and 63Hz high pass filters, linear phase
Bessell input filter, high pass channel inversion
facility, XLR connectors and optional fully
balanced input/output configurations. The
parametric equaliser has individual channel
control, and the characteristics of the crossover
point (slope, frequencies and band pass level
parameters) are specified together with either
present or variable time delay on a plug-in
card. Bandwidth is variable between 0.3 and
3 octaves, level is variable by +12dB, and
frequency is variable between 20Hz and 200Hz.
All filtering at the crossover point is carried
out using passive networks to increase the
flexibility, reduce noise and to prevent
degradation of the highpass slew rate.

Parallel to the Tannoy loudspeakers,
Lockwood announced the introduction of their
Universal enclosure which will accept either of
the new Tannoy Super Red or Classic Dual
drive units. The enclosure is 41 x 30 x 17%in
(hxwxd), has a laminated finish and alternative
grille materials in a choice of colours. Several
versions of the Universal are being produced
including versions for ceiling mounting, wall
mounting, floor standing (with or without
castors), or with stands to the required height.
Disco and stage versions will be available at a
later date. Lockwood offer a retrofit service
for fitting existing Lockwood enclosures with
the new Tannoy drive units and will loan or
hire enclosures to users whilst refurbishment
is being carried out.

Harman (Audio) displayed a selection of
models from the JBL range and showed the
Model 4313 compact monitor for the first time
in the UK. This model has a frequency

H|IH’s range of MOS-FET amps

response of 40Hz to 18kHz, an impedance of
8Q, and a sensitivity of 89dB SPL at 1W at Im.

Others

One of the most interesting items on display
was the recently introduced ADD-/ two channel
audio digital delay for disc mastering preview
operations, from Ampex. Demonstrated as
part of the new Ampex mastering system (in
conjunction with an Ampex ATR-/00 fitted
with a new 4in 2-track head assembly), the
ADD-] has a dynamic range of 90dB, variable
delay of up to 5.12s in 5ms increments, 16-bit
digital or balanced line anulogue inputs, allows
up to 30in/s mastering speed, provides high
quality signal output during the final disc
mastering step. and is totally compatible with
normal or haif speed cutting. The unit obviates
the requirement of a special preview machine
for disc mastering and eliminates the need for
rethreading or special techniques for changing
tape speed. as the same delay settings may be
used for any tape speed. Full details of the
Ampex system can be found in our AES report
in the August issue of Studio Sound. Details
of the Cybersonics DM2002 disc mastering
lathe which was shown bty UK distributor
Feldon Audio can also be found in this AES
report.

Turning to amplifiers, H/H Electronic
introduced a range of MOS-FET professional
power amplifiers. Four models are available,
the V150-L single channel power amp, and the
V200, V500 and V800 iwo-channel power
amps. The Vi50-L offers 105W rms into 3Q
at TkHz; while the V200 offers 65W per
channel, the V300 150W per channel and the
V800 260W per channef under the same
conditions. The amplifiers have a quoted total
harmonic distortion of less than 0.02% with
intermodulation distortion of less than 0.03%.
The amplifiers are 19in rack-mount units, have
calibrated detented input attenuators, plug-in
optional input transformers, XLR and jack
connectars, and LED peak indicators, the
V800 having a more comprehensive LED
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Studio-Compander telcor c4
for Iiv.e and production

When every sound
' matters!

THE NEW CHANCE FOR TOP SOUND-
QUALITY — 30 dB OF DYNAMIC GAIN!
Improving the dynamic range of sound-
recording — Records can he produced with
dynamic of direct cuts. Improving the
dynamic range for optical sound recording
and with analog or digital ime delay or
echo units. Noise suppression on audio-
transmission lines. /

WAK 1090 E

AEG-TELEFUNKEN

STUD!O-COMPANDER-SYSTEM

telcomcd

@ Gain in dynamic range up to 30 dB

® No “breathing” tape noise

® No level adjustments

@® No sound cvershooting in ensuing
systems

@® Total harmonic distortion = 0.2% at low
frequencies

@ Integrated system-identification

Studio-technique by

AEG-TELEFUNKEN

we ask for:
B descriptive literature
@ consulting without obligation

Address

AEG-TELEFUNKEN
Nachrichten- und Verkehrstechnik
Fachbereich Elektro-Akustik
Lindener StraBe 15

D-3340 Wolfenbiittel

Telephone 05331/83-287

Telex 95651
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metering system arranged in a VU meter style
display. Both the V500 and V800 are fitted
with thermostatically controlled quiet running
fans. The amplifiers are of rugged mechanical
construction, are virtually immune from
thermal runaway and because no thermal
tracking is necessary give optimum perform-
ance from switch on. Prices are V/50-1 £210,
V200 £264, V500 £369 and V800 £487.

In the broadcast field Philip Drake Electron-
ics introduced a new range of amplifier equip-
ment for line level signal distribution. Manu-
factured under licence from the BBC, the
amplifiers are 19in rack-mount units. Included
in the range are a distribution amplifier, a line
sending amplifier, a high gain amplifier, a
remote controlled amplifier, and a line-up
oscillator. Future products in the range are
to include a 25W loudspeaker amplifier and a
microphone amplifier.

Bulgin Electronics were showing their
comprehensive range of PPMs and introduced
a number of new products. These included
the PPM 100 Series conforming to BS 5428
Type 2A, the PPM 200 Series conforming to
the requirements of CCIR 468-2 for the
unweighted measurement of noise in audio
circuits, and the PPM 400 Series, an economy
PPM which closely resembles the characteristics
of the PPM 100 Series. Other new items were
an atrractive instrument casing for ‘head-up
display’ which can be desk or wall mounted
and is adjustable for display angle, and the
stereo monitor PPM 106 using a single move-
ment system having LED indication of the
channel giving the higher peaks. Hidden away
almost on the Bulgin stand was the Sound
Source acoustics analyser from IMA Measure-
ment Services Ltd. Designed to be used with
a sound level meter, a dual beam oscilloscope,
and a loudspeaker system, the Sound Source
is a complete source of filtered noise pulses
for use in the measurement of reverberation
time and room frequency response. It is self-
powered and has a 10W amplifier fitted as
standard. Push-button switches are provided
to select octave frequency bands of noise
having centre frequencies at 125, 250 and
500Hz, and 1k, 2k, 4k and 8kHz, and a manual
filter position is also available so that spectral
bands can be set at whatever frequency and
bandwidth is required. Price of the Sound
Source is approximately £430.

Another new measurement unit was intro-
duced by Scenic Sounds Equipment. This was
the modular System 200 microprocessor con-
trolled real-time analysis system from White
Instruments. Features, functions and expand-
ability of the system are software dependent,
with all analysing and display functions being
controlled by the microprocessor which may
be reprogrammed at any time in the future by
changing the circuit card containing the
PROMs. The system features switched full
octave (31.5Hz to 16kHz) and 4-octave (25Hz
to 20kHz) filters, and the facility to include
optional }-octave (40Hz to 1,120Hz) filters, a
LED matrix 15 x 30, 46dB of dynamic range
over a total range of —69.5 to +46.5dBm with
a resolution of 0.5dB, simultaneous analysis in
both peak and average modes, starage in eight
memories, simultaneous display of up to three
curves, and numerous options. The basic
Model 200 mainframe will include an RT-60
and reverberation time analysis feature
although details of this feature are not yet
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Pair of AFSAT realtime spectrum analysers from
RCF shown by UK distributors—
Covemain Ltd
available. Price of the System 200 with eight

memories and RT-60 analysis is £2,695.

Covemain Ltd were showing the imported
RCF AFSAI real-time spectrum analyser
available as a 19in rack-mount unit or as a
free standing unit. Featuring }-octave opera-
tion from 40Hz to 16kHz in 27 1SO bands, the
analyser has a 12 x 27 LED matrix using a
three colour display, red (+1dB to +3dB),
amber (-3dB to 0dB) aand green (-20dB to
-4dB). Other features include a digital pink
noise generator with level control, pre-amplifier
with balanced line input and 12V dc phantom
power supply, stereo line inputs with volume
control and push-button attenuators, and an
internal test and calibration facility. Price of
the AFSA/ is approximately £800.

Court Acoustics also had a real-time analyser
on display, the Model 2709 from Neptune
Electronics. This is a 27-band %-octave
analyser and costs £599.50. Other Neptune

Court Acoustics stand showing a
wide range of equipment including
Court loudspeakers and ancillary
electronic units, and BGW amps

units available are the Model 2710 }-octave
graphic equaliser (£212.50), the Model 611 6-
channel mixer (£199.50), the Model 820
8-channel steieo mixer (£289.50) plus the
Model 909 9-band full octave real-time analyser
(£249.50) and the Model 910 9-band graphic
equaliser (£102.50). Court Acoustics also
distribute the Q-A4id ‘in the ear’ wireless
receiver/earphone. This is available in two
formats the @/ which includes a volume
control and the Q2 which fits entirely in the
ear. The Q-Aid works on the induction
principle. A loop of plain wire is placed
around the desired area of coverage and the
ends of the loop are connected to the loud-
speaker output of a small audio amplifier. The
voltage produced by the amplifier creates an
electro-magnetic field which is picked up by
the Q-A4id and then amplified in its 3-stage
integrated circuit. The Q-A4id has a maximum
acoustic output of 120dB SPL at 1kHz into a
2cc cavity and a signal-to-noise ratio of 40dB
at 1kHz.

Turning to more miscellaneous items,
Canford Audio displayed a number of French
manufactured Rondson loudspeaker units for
which they are the UK distributors. These
units are suitable for broadcasting editing
cubicles, newsrooms etc. The units are housed
in polyethylene or ABS spherical or cylindrical
housings fitted with mounting yokes or
brackets and most of them are silicon treated
for outdoor or humid conditions. Several of
the units are wall or ceiling mount versions
and a large proportion of the range have
built-in 50/100V transformers. Canford Audio
also displayed their cartridge labels for NAB
broadcast cartridges a hexagonal studio
‘acoustic’ table which can be fitted with PO
jack sockets and their automatic cable tester
for testing XLR and PO cables.

In an attractive mock-up studio corner
arrangement Shone Sound displayed its range
of studio fittings including acoustic doors,
observation windows, acoustic modules, and a
full range of signal lights, cue lights and
illuminated signs plus mic stands and acoustic
tables. Although designed primarily for
broadcast use these units are also applicable
to normal studio usage.

Finally, Keith Monks Audio showed their
range of mic stands and other ancillary equip-
ment including a new tripod stand, the MTJ1.
This is a portable folding design and can be
supplied with fittings to take a boom arm, or
cabinet or column loudspeakers. [ |

STEREO DISC
AMPLIFIER 3

A reference amplifier for disc monitoring
and transfer when replay signals of the
highest quality are required.

Based on the Surrey Electronics Disc Amplifier
2 and manufactured under licence, this unit
offers the same unmatched technical perform-
ance. Intended for situations where the ability
to drive balanced lines is not required, two
equalised outputs zre provided enabling Line
and DIN level inputs to be driven simultan-
eocusly.

To facilitate cartriage matching, a wide range
of independently switchable load capacitance
and resistance values are provided, together
with left and right 20 turn gain presets.
Price: cash with order, UK postage and 159,
VAT inclusive £169

Dominus

P.O. Box |, Cranleigh, Surrey.
Tel. 04866 6477

For THD and IMD specifications see page 86,
Mayissue.

INPUT STAGE CLIPPING LEVEL

—I10dBV.7(270mV RMS) at ikHz
+9dBV.7 (2.4 Volts RMS) at 20kHz

CLIPPING POINT, HIGH OUTPUT
LOADED WITH 10kQ

23dBV.7 (I! VoltsRMS) at IkHZ
CLIPPING POINT COMPLEMENTARY

TO IEC 984 RECORDING
CHARACTERISTIC

22Hz-20kHz Within 1dB




A NEW STANDARD OF EXCELLENCE
FOR PREMIUM TRANSDUCERS

Distributed in the U.K. and Eire by:
PEAVEY ELECTRONICS (UK) LTD.

UCKFIELD, SUSSEX TN22 58X

UNIT 8, RIDGEWOOD INDUSTRIAL PARK,
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Rebis RA402 Parametric Equaliser

MANUFACTURER'S SPECIFICATION

Input gain controls: continuously variable up to
20dB hoost.

Equalisation controls: continuousiy variable boost
or cut up to 21dB.

Bandwtdth controls: continuously variable from
5.5dB/octave to 36dB/octave (Q from 0.89 to 13).
Frequency controls: continuously variable over a
4.5 octave range. Section 1—20Hz to 450Hz. Section
270—Hz to 1.6kHz. Section 3—250Hz to 5.6kHz.
Section 4—800Hz to 18kHz.

Section overlap: 2.7 octaves.

Bypass: each section has an infout switch. Each
channel has an infout switch.

Overload indicator: the LED will light and stay on
for 100ms if the peak positive or negative level
anywhere in the system exceeds +22.5dBm.
Frequency response: +1dB from 20Hz to 20kHz.
Input impedance: unbalanced 100kQ. Balanced
10kQ2.

Maximum output: +23dBm into 600Q.

Noise: with equalisation controls flat, frequency
controls mid-range, bandwidth controls on broad.
Better than —80dBm 20Hz to 20kHz.

Distortion: below 0.05% THD at 1kHz and +12dBm.
Power requirements: 110-240V, 50/60Hz.
Dimensions (whd): 19 x 3% x 9%in (behind front
panel).

Weight: 101lb.

Price: £420.

Manufacturer: Rebis Audio, Kinver Street,
Stourbridge, West Midlands, England.

HE Rebis RA4402 parametric equaliser is

a twin-channel equaliser. with each
channel split into four independent frequency
bands having individual controls for frequency.
degree of cut or boost, and bandwidth, or Q.
In addition each band may be switched in and
out of circuit.

Each band has a continuously variable
frequency control covering the frequencies 20
to 450Hz, 70Hz to 1.6kHz, 250Hz to 5.6kHz
and 800Hz to 18kHz in terms of centre
frequencies with the cut/boost control provid-
ing continuously variable cut or boost over a
nominal range of +21dB. The bandwidth
control is also continuously variable providing
a range of initial slopes between 6dB per
octave and 36dB per octave.

The unit is intended for mounting into a
standard 19in rack and is solidly constructed
from 3mm thick alloy plate. Al front panel
controls, including the toggle switches, have
colour coded knobs.

The input controls consist of: an equaliser
in/out toggle switch. which turns the complete
equaliser in or out of circuit but retains the
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input and output buffering circuits; an input
gain control, only operational with the
equaliser in circuit; and a yellow overload
LED indicator which is continuously illumina-
ted at a low brilliance, but becomes brightly
illuminated if any section of the unit is pver-
loaded. (This is achieved by sensing the
outputs of seven operational amplifiers in the
signal path and illuminating the overload LED
brightly. if any output rises to within 1.5V of
either power supply rail—an excellent idea).

Each frequency band of the equalisers has
four controls, ie a frequency control for each
band with six appropriate calibration points
and identical cut/boost and bandwidth controls
for all bands. The cut/boost potentiometers

are calibrated in decibels with calibration
points at +4dB, +8dB, 4 12dB, +18dB and
+21dB whilst the bandwidth controls have
calibration marks identified as zero to 12
purely for reference. The fourth and final
control for each band is for switching a single
band in or out of circuit.

The audio signal inputs and outputs, at the
back of the unit, are in the form of a 12-way
barrier strip with a separate chassis earth, the
signal earth being isolated from the chassis
earth—a sensible and not too usual feature.
Personally I do not like barrier strip connec-
tions, but there is plenty of space to fit XLR
connectors if desired.

Mains power is supplied via an IEC standard
connector with an adjacent voltage selector
covering 240/120V and a properly identified
metric size mains fuse. Surprisingly no power
on/off switch is fitted.

The dc power supply is derived from a
toroidal transformer and a small printed
circuit board housing the rectifier and power
stabiliser at the rear panel. Each equaliser
channel comprises a fibre glass printed circuit
board extending the full width of the unit.
Although the components are not identified
they are very accessible and the instruction
manual does include a layout diagram and a
full circuit.
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...here is the new dynamic range

Two leading names in electronics - Wayne Kerr and Radford  have merged their expertise to
provide a comprehensive new range of Audio lest [nstruments,

The Wayne Kerr Radford range includes distortion measuring sets. frequency response
analysers. digital display stores. low distortion oscillators, audio nose meters and high
sensitivity volimeters
This is good news for all professional audio users. . for recording studios. radio & TV
broadcast stations. laboratories. service workshops. film sound & audio visuai engineers,
’ musicians & producers and audio equipment manufacturers.

‘ Wherever rapid. accurate and high sensitivity audio measurements are vital this new
combination is without equal.

Contact Phil Collins on (02433) 25811 today for details

i ogd an

B Wayne Kerr Radford The dynamic range

Wilmot Breeden Electronics Limited [)urban Road Bognor Regis West Sussex PO2Z YRI England Pt

me Bognor (023.43) 26811 Telex 861620
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Frequency response

The overall frequency response in the bypass
mode, with all equalisers in circuit and set to
0dB cut/boost setting, is shown in fig 1. From
this you can see that the bandwidth has been
intentionally limited with the frequency
response in both cases approximating to:
+0dB, -2dB from 15Hz to 20kHz above
which there is a rapid fall.

The basic shape of the responses of all
equalisers was the same when allowance was
given for the overall frequency response with
the range of the bandwidth control shown in
fig 2 for mid frequencies, and fig 3 when set
for 100Hz. Bearing in mind that the frequency
range of the equaliser sections overlap, an
enormous degree of boost or cut is possible at
discrete frequencies—64dB cut at 1kHz
measured using three sections or 80dB using
four sections. Such a facility is useful for
instance for eliminating howlround in PA
systems.

Checking the calibrations of the boost/cut
potentiometers in the four frequency bands
using 100Hz, 1kHz, 1kHz again and 10kHz
respectively for the bands showed that the
calibrations were remarkably accurate with a
worst case error of 0.5dB at the 4dB and 8dB
points and 1.2dB at any other point in any
frequency band.

Accuracy of the frequency calibrations was
checked for all six calibration marks on each
equaliser section with the calibration accuracy
generally within 10 %—which is excellent. But
in both channels the 300Hz and 1.1kHz points
were 259, in error, however this represents
only a small mechanical movement of the
controls.

Distortion

Both harmonic and intermodulation distortion
were measured with the channels set to unity
gain and all equalisers in circuit set for 0dB
cut/boost and the output loaded into 6009Q.
As can be seen from fig 4 the third harmonic
distortion at +10dBm (or below) is at a
remarkably low level and only at +20dBm
operating level and at high frequencies is the
distortion significant. The same pattern, but
at a lower level, was followed by the less
objectionable second harmonic.

As is to be seen from fig 5, which is a plot
of the difference frequency distortion with two
swept tones separated by 70Hz, a similar
pattern is followed to that of the harmonic
distortion giving an excellent overall distortion
performance.

Noise
Noise in the output was measured with all
four equalisers in circuit with their cut/boost
controls set at 0dB, the frequency controls at
mid position and the bandwidth controls at
maximum. Measurements were made at unity
and maximum gain and also in the bypass
mode.

Table 1 shows output noise in dBm to which
must be added the maximum output drive

capability of +21.5dB to give the dynamic
range.
Both channels exhibited similar noise

performance, the noise varying widely with
control settings in a rather unpredictable
manner. For instance, with equalisers set to
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0dB cut/boost the frequency control effected

TABLE 1 NOISE AT THE OUTPUT the noise as did the bandwidth control to the
BY.- UNITY MAXIMUM extent that t'he CCI}.{-welfghted TMSs noise rose
PASS GAIN GAIN to —60dBm irrespective o the gain setting—in
Band limited the worst case condition without any cut or
20Hz to 20kHz boost in action.
rms —95.0dBm —81.5dBm _73.5dBm Clearly this is not a very good performance
A-weighted and if the optimum noise performance is to
::H:IR —96.5dBm _83.0dBm _75.5dBm  be achieved care must be taken over the control
> settings not logically in use.
welghted rms _87.0dBm _73.5dBm _66.0dBm o & L/
ﬁec::h'“ d Inputs, outputs and overload
quasi-peak  -83.0dBm _71.0dBm _62.0dBm  1D€ review unit which had unbalanced inputs
and outputs had a maximum input capability
M
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capability of +21.5dBm loaded into 600Q. In
the bypass mode both the inputs and outputs
are buffered so there is no change in loading
with the gain being +0.2dB at 1kHz.

With the equalisers in circuit and set ‘flat’
the maximum available gain from the input
to the output was 21dB with an input level of
+2dBm being required to reach the input
overload point.

Performance of the overload indicators was
excellent, a visible indication of overload
occurred with less than 50us of overload time,
but before the onset of any serious
distortion the indicators illuminate.

Testing with tone bursts produced predict-
able results without any undesirable effects
and the phase shift behaved much as expected
of a parametric equaliser.

Power frequency components were at all
times below —90dBm in the output and the
unit was not prone to hum pick-up from
adjacent equipment.

Summary

With the exception of the unpredictable noise
performance, the measured results on the
Rebis RA402 parametric equaliser were first
class and distortion performance was
particularly good.

Operationally the controls are very clearly
and logically arranged and the general standard
of construction was satisfactory, though not
to the highest standards. Hugh Ford



“We've £150,000 worth of recording gear working 24
hours a day — all fed from the OTARI MX5050B.

On a cost effectiveness basis alone the MX50508B is
unbeatable, but when taking into account sheer
professionalism and performance it is unequalled by
recorders three times the price.’

Mike McLoughlin, Chief Engineer, Independent Tape Duplicators. Aylesbury.

The Otari MX50508B costs little
more than modified domestic
recorders. That little extra buys
.so much more.

1. Proper editing facilities with
calibrated splicing block.

2. Four heads provide 2 or 4
track replay.

3. Bias and EQ adjustable from
front panel.

4. Switchable NAB and JEC EQ.
5. XLR Connectors.

6. +28 dBm 600 ohm
balanced output.

7. Direct drive capstan servo
with varispeed.

St i ' : 8. Variable or preset output
s level.

- o 9. 70 dB (weighted)
signal/noise ratio.
10. Sel sync on each channel.

OTARI from ITA

1-7 Harewood Avenue, Marylebone Road, London NW1. Tel: 01-724 2497 . Telex; 21879.
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Dynacord DRS78 Digital
Reverberation Systerg

DIGITAL
REVERBERATION
SYSTEM

MANUFACTURER'S SPECIFICATION
Inputs: left/right/mono at 0dBm. Universal at 3mV
and '‘Dynacord’ at 30mV.

Outputs: left/right/mono original at +6dBm. Left/
right/mono mixed at +6dBm. Left/right/mono delay
at +6dBm. Universal at 300mV and 'Dynacord’ at
1.3V.

Delay time: echo 6ms to 320ms. Reverberation
30ms to 10ms. Delay (between original and rever-
beration) 0, 25, 50, 75ms.

Signal-to-noise ratio: original greater than 75dB,
effects greater than 70dB.

Frequency response: original 20Hz to 20kHz,
effects 20Hz to 8kHz.

Distortion: original less than 0.2%, effects less
than 1%.

Operating voltage: 220/110V, 50/60Hz.
Dimensions whd: 19x5x12in (483x132.5x300mm)
(designed for 19in rack mounting}.

Weight: 241b (11kg).

Price: £1,110.33.

Manufacturer: Dynacord Electronik und Gerate-
bau, Postbox 68, D-8440, Straubing, West
Germany.

UK: Beyer Dynamic (GB) Ltd, 1 Clair Road, Hay-
wards Heath, Sussex.

HE Dynacord DRS 78 digital reverbera-

tion unit is in fact more than a pure
reverberation unit as it also includes an echo
facility with variable time delay up to 320ms.
Whilst the unit may be used to generate effects
in the studio it has been designed for stage use
and thus incorporates several remote control
facilities, which can be actuated by either
footswitches or footpedals.

The black front pane! is divided into three
horizontal sections which separate the clearly
marked functions. Working Jeft to right and
bottom section first: is an unbalanced low
level input with its nearby input level control
and bass and treble equalisation potentio-
meters.  Then a further unbalanced jack
socket which provides an output of the mixed
input signal and the echo or reverberation
signal, as desired. Next an array of nine LED
indicators to form the level indicator, which is
a fast peak sensing type with caiibration points
at +3dB, 0dB, -15dB, -27dB and -39dB in
addition to a percentage scale at the same
points. And further to the right is a }in jack
socket for remote selection which is next to a
pushbutton, for selecting either the echo or
the reverberation mode. These are followed
by a miniature toggle switch, allowing the unit
to hold and repeat the contents of its digital
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store, and finally a }in jack socket for remote
control of the effects on or off.

The middle section mainly controls the echo
or delay effect. Left to right: a }in jack socket
for remote control of the echo return level
with an adjacent potentiometer for local
control of the echo return level. Then an echo
duration potentiometer, which in practice is a
feedback level control around the echo delay
and controls the duration of the echo up to
1009, feedback when the unit becomes
unstable. Three delay time potentiometers
follow with an LED indicator above each—a
}in jack socket and a pushbutton to the right
and a 3-digit delay time indicator. Sequentially
depressing the pushbutton selects the LED
indicator above each of the delay time controls
and indicates the selected delay time in the
digital display. Thus three different delay
times may be preset and the unit switched
from one time to the next by depressing the
pushbutton—this function is capable of remote
control via the adjacent jack socket. Finally,
the bass and treble equaliser potentiometers
which are located in the echo return path.

The top section which controls reverberation
is similar to the middle section in that it has a
return level potentiometer which can be
remote controlied via a %in jack socket
connected to a footpedal or similar device.
Aiso similar is the reverberation duration
control which controls the feedback level
around the digital echo section. And finally
two 4-position rotary switches, one of which
provides for a selection of four different decay
or reverberation times, the other providing
a prereverberation delay of 0, 25, 50 or 75ms.
Other than a red LED indicator which indicates
that reverberation is in action and echo out of
action, this completes this section and the
front panel facilities.

At the back of the unit is a mass of unbal-
anced }in jack socket connections. Whilst the
input to the unit is monophonic the effects
output is quasi-stereophonic, as the phase of
the right channel is shifted 180° fo produce a
stereophonic effect. In practice, left, right and
mono input sockets are provided so that stereo
inputs can be handled with all the input at the
rear panel, at a fixed level. Three sets of fixed
level outputs are provided in the form of the
original output. the pure delayed or reverbera-
ted output and the mixture of the original and
delayed or reverberated signals. All these

outputs have mono, left and right connections.

A 5-pin DIN socket allows connection to
other Dynacord units providing a mono input
and mixed output to the ancillary units. Finally
the IEC mains power connection, a 110/220V
selector switch and the power on/off switch
which is peculiarly located at the rear of the
unit.

Inside the unit all front panel controls are
mounted directly onto a pair of printed circuit
boards which also house a number of active
components. The majority of the circuits are
contained on four further plug-in printed
circuit boards which connect with a mother
board in the base of the unit, there being a
small further board containing the D/A
converter, a power supply board and a board
at the rear panel which houses the multitude of
rear panel jack connectors. The quality of the
printed circuit boards gave me the impression
that the review sample was a prototype as the
board quality varied and there were a number
of handwired modifications. However, com-
ponent identifications for servicing were
provided in most cases and the connections
between boards were ribbon cables and
connectors.

Inputs and outputs

As mentioned earlier all inputs and outputs
are unbalanced; however, an optional accessory
buffering and balancing unit is available to
provide ‘professional’ input/output impedances,
and levels. As the unit stands, the front panel
jack input has a sensitivity of 1.5mV for 0dB
indication on the level indicator with an input
impedance in the order of 100kQ. This input
impedance was relatively constant with input
gain setting but the input capacitance varied
from 350pF at minimum gain up to 600pF at
maximum. The impedance and sensitivity of
this input make it suitable for direct connection
to dynamic microphones or stage instruments.

The rear inputs for left, right and mono all
had an input sensitivity of -6dBV (0.5V) with-
out any gain control, the input impedance of
the left and right inputs was 18k and that of
the mono input 88kQ. These inputs are
intended for connection to other Dynacord
equipment but are also capable of interfacing
with mixers of alternative manufacture. Finally
the DIN connectors, which provide an input
sensitivity of -40dBV (10mYV) into 12kQ in
parallel with 100pF in addition to the left and
right outputs of +8dBV (2.5V) for 0dB level
indication from a source impedance of 7,300Q.
Whilst this connection is specifically intended
for connection to other Dynacord equipment
the input configuration happens to be DIN
compatible,

The ‘original’, ‘mixed’ and ‘delay’ outputs
all had a source impedance approximating
1kQ but with the output levels for 0dB level
indication varying as Table 1.

The front panel headphone jack is the
remaining output providing the mixed output
at 1.3V from a source impedance of 3,120€.
It is perhaps unfortunate that this is a fixed
level output only suitable for high impedance
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NEW compact cabinet, witfy

optional console base.

NEW tape heads, giving
outstanding cross-talk
characteristics.

THREE VERSIONS

8 channel, half inch tape
4 channel, half inch tape
4 channel, quarter inch
tape

Built-in wide ranging
varispeed (+ 100%).
Modular electronics.
Logging versions
available (down to
15/16 ips)

o 2o, 6201

ITAM from ITA

1-7 Harewood Avenue, Marylebone Road, London NW1. Tel: 01-724 2497. Telex: 21879.
FRANCE: Son Protessionne!, 2 Rue des Tennerolles, 92210 Saint Cioud (Paris) Tel: 602 6815
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TABLE 1 [FIG.I : =====::= W
Original output left and right —6dBV DYNACORD DRS 78 : ¥ ===t
Original output mono 0dBV (1.0V) SERISCEJSQEE%SE‘ENCY 4
Mixed output left and right +3.5dBV (1.5V) =+ >
Mixed output mono +6dBV (2.0V) INPUT EQUALISER == ¥
Delay output left, right and mono 0dBV (1.0V) - "‘ﬁ-.‘_ "5 =
e~
== i
headphones and then only providing a low ===
listening level. L ——
3 3
Frequency response and distortion : t

The frequency response from the front panel
input via the input equalisers to the ‘original’
output is shown in fig 1; this also shows the
full range of the treble and bass equalisers
which have a well-chosen performance.

The overall frequency response of the unit
with the equalisers ‘flat’ for the echo (delay)
mode and the reverberation mode, is shown in
fig 2, the latter being measured by means of
spectrum analysis of white noise. It is to be
seen that whilst the frequency response in the
echo (delay) mode extends towards the
specified 8kHz this upper limit is halved in
the reverberation mode where the limited high
frequency performance leads to a rather dull
reverberation. In both cases the overall
frequency response was unaffected by the delay
time setting or reverberation time. It is also
to be noted from fig 2 that the roll-off at high
frequencies is not particularly sharp, with the
result that the anti-aliasing is not as effective
as it might be.

As far as the echo return equalisers are
concerned their characteristics show that
whilst the bass equaliser is effective and
identical to the input equaliser, the treble
equaliser has a limited range (see fig 3).

Harmonic distortion was measured in the
echo (delay) mode and found to be satisfactory
at all operating levels, a typical distortion plot
at -10dB input level is shown in fig 4—this
indicates that both the second and third
harmonic levels are consistently below 0.19%.
Similarly the intermodulation distortion to the
CCIF twintone method at the same operating
level remains satisfactorily low as fig S.

However, some peculiarities were noted in
the reverberation mode where the distortion
performance depended upon the decay time
setting. In the decay time settings two and
four, the performance was subjectively free
from distortion up to the full operating level
indication, but in the decay time settings one
and three, distortion could be severe at levels
higher than -15dB indicated operating level.
Furthermore it was possible to have control
settings which led to output clipping without
any overload indication and it is felt that this
is a serious shortcoming of the unit which
should be rectified by the manufacturer.

Level display

It was found that the LED level display was
accurate in calibration with the top +3dB
LED illuminated at the onset of clipping.
Other than the top three LED indicators,
which are arranged at 3dB intervals, the lower
indicators down to —39dB are arranged at 6dB
intervals.

Being a peak detecting display with a very
fast and satisfactory attack time it is suspected
that the level is derived from the digitised
signal—which is ideal as far as the digital
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STEREO DISC AMPLIFIER 2
THE MOST THOROUGHLY RESEARCHED DISC AMPLIFIER THERE IS

Magnetic cartridge to balanced lines with superlative quality. Total harmonic, static intermodulation and
dynamic intermodulation distortions all exceptionally low: July, page 82. Distortion performance and frequency
response unaffected by resistive or inductive source impedances. Remarkably low noise levels for short circuit
and high inductance sources. Used by broadcasters in the U.K. and by national networks in other countries.
IkHz at SmV set for 0dBV.7 output, loaded 60002

20Hz-20kHz average CCIR468-2 weighting

Noise reading meter and peak meter
Short circuit input —71dBV.7 —64dBV.7
Cartridge source, IH4-1kQ —68dBV.7 —56dBV.7

(subtract further 11dB from CCIR468-2 figures for domestic CCIR/ARM method)

Radio frequency breakthrough Outpuc level in a carrier field strength of IOOdBpV/m, 84MHz, 100%
amplitude modulated with 1kHz sine wave
Less than —70dBV.7

Linear crosstalk lkHz —76dB; 30Hz-20kHz —60dB
Non-linear crosstalk Below noise, all conditions below clipping
Safety Meets |IEC65+2, BS415

10 Outlet Distribution Amplifier 2 ® Stabilizer * Frequency Shift Circuit Boards * Peak Programme Meter
Drive Circuits and Ernest Turner Movements * Chart Recorders * Peak Deviation Meters

SURREY ELECTRONICS, The Forge, Lucks Green, Cranleigh, Surrey GU6 7BG. Tel. (04866) 5997




Following the world’s most successful
four channelrecorder isn'teasy.

UnlessitsthenewA3440by TEAC.

; from ITA

1-7 Harewood Avenue, Marylebone Road, London NW1. Tel: 01-724 2497 . Telex: 21879
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Without an input signal the effects outputs of
the unit are remarkably silent, but with an
input signal and the dynamic range in the 80
to 90dB order, there is an abrupt increase in
noise. Unfortunately the method of digital
coding is not known but it appears that no
dither is used in what is known to be a 12-bit
system with a potential dynamic range of
72dB, which correlates with the measured
dynamic range under signal conditions.

Table 2 shows the dynamic range of the
direct outputs and that of the delay output in
both the reverberation and the echo mode in
the presence of an input signal, the results
being independent of the signal level once
above the threshold of noise generation.

Whiletheseresultsarerespectableit wasfound
that the front panel input was noisy at maxi-
mum gain with the noise referred to the input
being -119dBm or -121.5dBm A-weighted with
the input shunted with 200€).

Delay (echo) and reverberation

The accuracy of the delay time setting was
generally found to be such that the indicated
delay was 109, longer than the actual delay
with the measured range from 5.6ms up to a
maximum of 288.3ms and the display showing
320m:s.

Apart from the above the performance of
the delay controls was good but slight clicks
were introduced when sweeping the delay time.
However it is thought unlikely that these would
be audible on programme material. The range
of the decay control was wide such that
instability could be produced by applying
excessive feedback, but this feature can be put
to use and the repecat control recycles a full
320ms nominal storage capacity.

Fig 6 shows an input toneburst and the echo
(delay) output—and the unit produces a pure
repeat of the input with decreasing amplitude
according to the setting of the decay control.

In the reverberation section it was found
that the prereverberation delay was 10°%, longer
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than the nominal setting, but this error is of
little consequence and it is nice to find this
feature in a reverberation unit.

With the exception of the distortion at some
decay time settings, the reverberation charac-
teristic was realistic, but as previously men-
tioned the frequency response makes the sound

rather dry. It was found that the four
reverberation time settings offered by the
*decay’ control approximated to 0.5s, 1.5s, 2s
and 2.5s covering the more common range of
requirements.

Summary

This Dynacord reverberation unit is certainly
versatile for stage use and it could well find a
place in studios in view of its low price when
compared with digital studio equivalents.

As has been seen there are a few snags,
particular shortcomings being the possibility
of output clipping without indication and also
distortion in the reverberation section at certain
decay settings, but the latter could be a fault
peculiar to the review sample. In other respects
the measured performance was satisfactory
but the addition of dither to the digital section
would improve the subjective noise perform-
ance. Hugh Ford

JBL PROFESSIONAL DEALERS
IN THE U. K.

AMES ELECTRONICS
128B Camden Road
London NWI
Telephone: 01267 6752

UNILET PRODUCTS, Ltd.
Compton House

35 High Street

New Malden, Surrey
Telephone: 019429567

TURNKEY

8, East Barnet Road
New Barnet
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' Telephone: 014409221
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Fotosonic House
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| SCENIC SOUNDS EQUIPMENT
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St. John’s Road
Tylers Green
High Wycombe
Bucks HP10 8HR
Tel: 049 4815331

GETITALL




A JBL MONITOR KNOWS ITS PLACE.

A studio monitor is only a tool. It is not of recording and broadcast studios around
supposed to enhance, add to, subtract from, the world. In fact, according to a national
or in any way modify sound. survey by Billboard Magazine, |BLs are in
That's your job. more recording studios than any other brand.
What a studio monitor is supposed to do A |BL monitor plays what it's told. Nothing
is tell you precisely what's on tape. Because  more. Nothing less. If that sounds good to
you have to know everything that's there. you, contact your nearest |BL Professional
And everything that isn’t. Before it's too late.  Products Studio Equipment Supplier.
That's why |BL monitors are in thousands And put a |BL monitor in your place.

The 4301: Our newest 2-way monitor. Com-  The 4315: An ultra-shallow 4-way. for maximum
pact and efficient. for small broadcast control  sound in minimum space.

rooms and home studios. |BL studio monitors come in three other

The 4311: The most popular monitor going. A models. too. All fully compatible for accurate
compact. full-range 3-way. cross referencing.

GET IT ALL.

—— A
¢ N Q
"

v

Y 5f' "
© ¢

e T

- .
James B. Lansing Sound, Inc./ Professional Division, 8500 Balboa Boulevard, Northridge, Califomia, U.S.A
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[Formula Sound S19GA Half Octave,

MANUFACTURER'S SPECIFICATION
EQUALISER

Filters: 19 equaliser filters per channel with centres
at 31, 44, 62, 88, 125, 176, 250, 353, 500, 707, 1k, 1.4k,
2k, 2- 8k, 4k, 5- 6k, 11k and 16kHz.
Filter type: simuiated inductor.
cut and boost.

Frequency response: equaliser in, controls set
flat 10Hz to 30kHz +0.5dB.

Gain: unity—all controls set flat or in bypass.
Optional internal link provides 10dB gain.
Output: maximum level before clipping into 600Q
+20dBV (+22dBm). Source impedance 500, 'oad
6002 or greater, unbalanced (transformer option
availabie).

Input: input impedance 47k, balanced bridging,
differential amplif.er.

Equal Q in both

Distortion: frequency 1kHz, output level +20dBm,
equaliser flat, better than 0.01% typically 0.005%.
Worst case--all controls at maximum boost 0.02%
total.

Equivalent input noise: equalisers in and set flat,
less than —90dBV bandwidth 20Hz to 20kHz,
equaliser bypass —96dBV, bandwidth 20Hz to 20kHz.
Channel separation: 1kHz —90dB. 10kHz —80dB.
Front panel controls: power onfoff pushbutton
(illuminated), each channel has 19 sliders with 58mm
travel and +12dB range, rotary channel level control
and equaliser bypass pushbutton.

ADDITIONAL FEATURES — EQUALISER/
ANALYSER

Analyser section: 19-band }-octave filter set with
frequencies as the equaliser, dual LED display,

LED indicators for accurate adjustment of the input
level, precision digital pink noise source providing
equal energy per octave, microphone pre-amplifier,
transformer balanced input, gain trim provided via
front panel, Phantom power for AKG 457 micro-
phone.

Measurement microphone: most laboratory
quality non-directional low impedance microphone.
For general purposes use AKG 457 with CK2 omni-
directional capsule which is suitable.

Front panel controls: display A or B, two inter-
locked pushbuttons switching analyser functions to
channel A or B.

Mode: 3-position switch, 1) Normal: Analyser
section off, graphic equaliser functions normally;
2) Monitor: Analyser section monitors output of
channel A or B; 3) Analyse: Switches pink noise
output via leve! control into selected channel.
Display monitors microphone output.

Range switch: a 4-position switch to set limits of
display between +1dB and +4dB.

Calibration : analyser supplied to provide hf roll-off
referred to pink noise, flat response available with
internal link, 19 internal channel presets for calibra-
tion of analyser.

Power requirements: 200-240V ac (100-120V
internal adjustment) 50-60Hz at 17VA.
Connectors: IEC power connector.
audio connectors,

Dimensions whd: 19 x 5} x 7in (482 x 133 x 177mm)
excluding connectors.

Weight: approximately 123Ib (5.7kg).

Finish: bronze anodised aluminium.

Price: £795. S19G equaliser only £425.
Manufacturer: Formula Sound Ltd, 3 Waterloo
Road, Stockport, England.

3-pin XLR

HE Formula Sound S/9G graphic equal-

iser forms part of the S/9GA graphic
equaliser/analyser and is available as a separate
item as a straightforward graphic equaliser
without the pink neise source and analysing
features of the S/9GA reviewed here.

In either case the S/9G graphic is a }-octave
equaliser covering ceatre frequencies from 31Hz
to 16kHz in 19 sections, each of which has a
cut/boost range of up to +12dB. Very sensibly
the first half of the movement of the slider
controls covers only the first 4+3dB thus allow-
ing the accurate and positive setting of small
amounts of equalisation. As the unit is a
2-channel device it has 38 slider controls on
the standard 19in rack-mounting front panel,
thus the controls are rather crowded and
require some delicacy in operation. Inaddition,
and a feature | favour, is a switch for bypassing
the equalisers but not the input and output
stages and a level control—which are duplicated
for each channel.

The S/9G A equaiiser/analyser is an unusual
instrument as it not only contains the twin-
channel }-octave graphic equalisers but also a
pink noise source, a }-octave analyser and also
a microphone input facility so that the analyser
can be driven from a measuring microphone.

The front panel layout of this instrument is
such that the equaliser controls are clearly
identified in frequency at the top and in cut/
boost by lines at +-3dB, +6dB and at +-12dB.
Above each of the equaliser controls are two
red high and low LED indicators showing
whether the input is above or below a pre-
selected level in each -octave band. Also two
further LEDs between the equaliser channels
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indicate the level of the wideband signal with
an adjacent screwdriver-operated ‘trim’ control
setting the overall operating level of the
analyser.

Under each section is a bypass locking push-
button and an operating level potentiometer
of the full range type. Two interlocked push-
buttons, under each section, ‘display’ A or B,
switch the analyser section to activate the
LED display above either section. A 4-position
rotary switch controls display range such that
the high or low LED indicators are illuminated
at +1dB, +2dB, +3dB or 44dB above or
below the preselected levels for each }-octave
band. The instrument has been designed so
that each 4-octave analyser has its own control
for setting the operating level of each }-octave
display and so that the overall display can be
preset to any required frequency response
curve by means of potentiometers within the
unit.

A 3-position rotary switch on the front panel
selects ‘normal’, ‘monitor’ or ‘analyse’.
‘Normal® for when the unit is required simply
to act as a 4-octave equaliser; ‘monitor’ where
the analyser section monitors the output of
either equaliser section according to the display
A or B pushbutton’s setting, and the normal
graphic equaliser function remaining in action;
or ‘analyse’ when the level display is fed from
the microphone input, so that it functions as
a }-octave analyser with pink noise fed via
either equaliser section (in accordance with the
‘display’ A or B pushbutton settings). The
iluminated power on/off pushbutton is
powered via an IEC connector on the rear
panel with an adjacent fuse properly identified

for either 230V or 113V operation.

Recessed behind the rear panel is a pink
noise ‘trim’ potentiometer for setting the level
of the pink noise output in the ‘analyse’ mode
—this potentiometer is screwdriver operated.
And finally the input and output connectors
for the two equaliser sections and the micro-
phone input for use in the ‘analyse’ mode, all
these are XLR connectcrs.

The unit’s construction is solid—the basis
of which are four moderately thick alloy plates.
Two ‘U’-shaped covers screw onto the sides
to form the top and bottom and the power
supplies and pink noise generator are located
in the base (which is screened from the
remainder of the circuits). One large printed
circuit board covering the complete area of
the unit contains the equaliser sections with a
second similar printed circuit board at the top
of the unit housing the analyser section
complete with the display LEDs which poke
through the front panel.

Both mechanically and electrically the
standard of construction and finish is excellent
with very simple access to all components
clearly and logically laid out. All interconnec-
tion between boards is by means of connectors
and there is no wiring to the controls which
are all mounted onto the good quality printed
circuit boards.

Inputs and outputs

The audio signal inputs are electronically

balanced and buffered before the gain control

which results in an input impedance constant

with gain measured at 93,9009 in the balancii
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Now-highest quahty copymg at low cost

BMOTARI
DP4050 C2

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

% One master, 2 slaves.
} % Add on units available up to 11 slaves.
* Automatic rewind.
#* Ferrite heads.
% 16:1 duplicating ratio.
#* Modular slave decks with DC servo motors.
Also available: Reel to cassette version with 6 slaves.

A full range of flexible consoles with optional DC subgrouping, CARE automation and centralised routing to standard and custom
designs for the most demanding applications in music recording, remix, theatre and broadcasting.

proven technical excellence meticulously handcrafted
C. A. AUDIO SYSTEMS LTD., 141 Lower Luton Road, Harpenden, Herts. AL5 5EQ

Telephone: Harpenden 64351 Telex: 826323 Cadac G
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mode or 90,900Q when used in the single-ended
mode. Common mode rejection was excellent
at greater than 70dB below 2kHz reducing to
60dB at 15kHz with the maximum input signal
level handling capability being adequate at
+21dBV.

The phantom-powered connect microphone
input has an input impedance of 1.12kQ and a
measured 17.7V powering; this is suitable for
the recommended AKG C45/ microphone with
the omnidirectional type CK2 capsule. The
sensitivity of the microphone input for the
lower level LED to be illuminated on the
+1dB range was found to be variable, from
-70dBV to -33dBV according to the setting
of the front panel ‘trim’ control which sets the
overall display sensitivity.

The output impedance was adequately low—
measured as 49Q with a maximum drive
capability of +20.5dBm into a load of 600Q
in either the bypass or equalisation modes.
When in the analyse mode the level of pink
noise at the output can be varied from zero
to 0dBm by means of the pink noise trim
control behind the rear panel.

Frequency response and noise

The overall frequency response in the normal
and bypass modes with all equalisers set to
their mechanical flat position is shown in fig 1
depicting a response from 20Hz to 20kHz of
+0,-0.4dB in the bypass mode and remarkably
+0.9, -0.6dB in the equalise mode.

As far as the equalisers are concerned, their
frequency response (for a few samples) is shown
in fig 2 with the equalisers set to +3dB, +6dB
and +12dB. Whilst their performance is not
identical, the matching is certainly adequate as
is the shape of the curves.

The accuracy of the centre frequencies of all
equalisers was checked and found to be
remarkably good at generally within 19 of
nominal. A }-octave analysis of the pink noise
output is shown in fig 3 from which it can be
seen that over the analyser’s frequency range,
from 31Hz to 16kHz, the noise is within 4 1dB
of the ideal spectrum. However listening to the
pink noise showed that it had a cyclic pattern
with a low frequency jump about every 2s: it
is this that produced the ripples in the low
frequency part of fig 3 and a narrow band
spectrum analysis gave peculiar results.

Noise in the output was measured in the
bypass mode and also in the equalising mode
with all equalisers in the flat position, the gain
control at maximum (unity gain from input to
output) with the following results which are
very good (Table 1).

Very sensibly the manufacturer has isolated
the signal earth from the chassis earth and in
view of the use of a toroidal mains transformer
and proper screening, no hum problems were
found.

Distortion

In the flat condition with the equalisers in
circuit, the harmonic distortion relative to
frequency is shown in fig 4 in terms of the
predominating third harmonic at -10dBm
working level. Whilst this remains low, the
CCIF twin tone intermodulation distortion is
at the same level, as shown in fig 5, remaining
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Soundstar

from Beyer Dynamic

| @ True supercardioid
characteristic

‘ @ Well balanced, rising
frequency response

with low frequency roll-off
| and presence boost

’ @ Built-in hum bucking coil
’ to cancel electromagnetic
hum

@ Breath and “pop* filter

‘ @ On-off switch

@ Professional three-pin
audio connector

DESCRIFTION AND APPLICATIONS

The Beyer Dynamic model M 400 N (C) soundstar mk Il is a unidirectional moving coil microphone, especially
designed to meet the demand of musicians, singers and entertainers for an elegant and superb sounding
microphone. It is also an excellent microphone for instrument pick up and well suited for a variety of broad-
cast, recording and stage applications Its sugercardioid pickup pattern minimizes background noise and
other undesirable acoustic effects. A highly effective built-in burst filter controls explosive breath and “pop”
noises. For boom, stand and hand use, indoor and out, the M 400 is unaffected by humidity and temperature
extremes. lts rugged construction makes this microphone particularly suited to withstand the rigors of

pl’ﬁonaieﬁeﬁcmﬁe Efuéfjelcserwceable
Bevenll
ynamlc

soundstar mk |

Beyer Dynamic (GB) Ltd. 1 Clair Road, Haywards Heath, Sussex RH16 3DP. Tel: {0444) 51003.
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Our business is helping you with yours

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

Lt S g}

friinn (AR}

meiyemen

seaemromnagmoasarena

L 1
SYSTEMS

As our name implies, at
TURNKEY we specialise in

systems.

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

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

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

Ask for our ‘Quotation
Sheet’ or call Andrew
Stirling now, on 01-440 9221
and discuss your require-
ments first hand.

MONITORING

QUAD is a remarkable
company that has stayed in

the forefront of monitor
amplifiers for over a
decade. Their current

series, the 303 and 405 are
available for medium and
high power use.

andTN‘NU! share
the market for studio

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

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

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

Our exclusive 1478 is a
freebie with all four track

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

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

SOUNDCRAFT is well
known for its’ state of the
art performance. We have
extensive experience of
Two,

the Series 16 by 8.

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

As with speaker
systems, the choice of

microphones is very much
one of personal prefer-

| ence and we stock a range

| the

SIGNAL PROCESSORS

to satisfy most require-
ments. Our current
favourites are the new CSE
range by AKG. This is a
system (in similar lines to
revolutionary C45]
range some years ago) of
interchangeable  bodies
and capsules. As electret
technology is used, the
prices are corresponding-
ly low.

e
) it
I "

delay and graphics are
second tonone.
Roland of synthesiser fame,

ACCESSORIES

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

example our

Take for
‘Great British Spring’ - a
high quality stereo reverb
developed for the budget
concious studio.

We also have . . . mike

|

have introduced their boxes . . . track sheets . . .
‘Studio  Series’ of rack- preamplifiers . . . direct
mount units, including a boxes . . . rolling consoles
phaser/flanger with ex- ...and much more.
tensive control facilities. Full details in our
We also have the budget ‘TURNKEY by mail' cata-
ACCESSIT range. logue.

TAPE RECORDERS The TASCAM 80-8 is the

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

features that were hot-
rodded to the A77.
;fA -
] Y v ; "

""'.‘ A ‘
N o,

@ L:;. l

i 1

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

L
‘
e

o dede

Write or call for a free
copy ofthe' Turnkey Book',

the ‘'Turnkey by mail’
catalogueand TEAC's ‘Are
you ready for Multitrack’
book.

You are welcome to come
and visit our extensive
demonstration showroom
at any time during normal
office hours.

most reliable half inch, 8
track recorder available.
We also supply dBx and a
studio console optionally.

VY
"v)'\ O"

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

8 East Barnet Road,

New Barnet,

Herts EN4 8BRW

Supply & Installation

of Recording Equipment
Telephone 01-4409221
Telex: 25769

turnkey




EX DEMO SALE

The following items are
still available.
STATIK, graphic . .. £200

B77, slight damage . £485
QUAD, 100W, mono .. £95
AH, ADT £200
RSD, 16 x4 . £150
MODEL 5, S/hand .. ...£850
2, TANNOY, Oxford .. £155
80-8 VARISPEED £70

All prices excluding VAT
Delivery extra.

PACKAGE

An exclusive 'plug in and
go’ TASCAM mini studio,
consisting of :

MODEL 5, 8 x 4 mixer
MODELSEX, 8 wayextender
MODEL 1, monitor mixer
80-8, tape recorder

DX-8, noise reduction

PB 64, jackbay

QUAD 303, amplifier

Pair TANNOY Devons
Connecting leads

For a limited period we
are offering this package at
a special price of £4365,
excl. VAT.

Call for more details.

IN PRINT

The ‘Multitrack Primer’
is a new 46 page book from
TEAC which gives a wealth
of information on budget
studio setup, operation, and

acoustics.  Available by
mail at an inclusive price of
£3.00

The latest issue of the 8
page ‘'TURNKEY MIX' news-
paper is available free on
request.

Barclaycard and Access
facilities are available for all
purchases from TURNKEY.
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low up to a frequency of 10kHz above which
it rises rapidly particularly at higher working
levels. This feature could be indicative of
transient intermodulation problems.
Similarly, investigations into the total
harmonic distortion and noise showed a
significant increase in distortion products at
high frequencies and revealed that the distor-
tion was highly dependent upon the setting of
the equalisers increasing at either extreme
setting and changing in characteristic.
Feeding squarewaves or tone bursts through
the equaliser produced the normally predicted
results without any instability or other defects
and in this respect everything was in order.

The analyser

The frequency response of the analyser may
be trimmed to match the user’s desires, as
previously mentioned, and is normally supplied
with a degree of high frequency cut, the
measured Ttesponse as supplied is shown in
fig 6. In practice each }-octave band has a
potentiometer trimmer which can adjust
individual channels by up to 10dB, thus
permitting the insertion of any practical curve
into the analyser.

Level ranges of -+ 1dB, 4+-2dB, +3dB and
+-4dB for the LED indicators were found to
be extremely accurate in all cases with less
than 0.1dB error for the illumination of the
LED indicators. As is necessary, the averaging
times of each frequency band is different and
this seemed to be fairly well arranged for pink
noise analysis with the display appearing to
have something close to an rms rectifier.

for the lower LED indicator, to be just illumina-
ted in the + 1dB range, could be varied between
+2dBV and -35.5dBV by a front panel con-
trol providing a more than adequate range.
The crosstalk between the two sections was
generally low as fig 7, but I was not able to
meet the manufacturer’s specification of 80dB
at 10kHz, which is unnecessarily good anyway.
Crosstalk between the audio signal input and
the pink noise output in the analyse mode was
audible, but the level was such that it did not
interfere in any way with measurements.

Summary

This Formuia Sound equaliser/analyser is an
unusual and versatile device for equalising
rooms and generally checking the performance
of audio systems.

Naturally its accuracy depends largely upon
the micsophone used, but such mics as the
recommended AKG C45/ with the omni-
directional capsule are adequate for most
purposes where an expensive measuring mic
cannot be justified.

The analyser section gave accurate results
and it was found that the four level ranges
were a most practical feature; however it may
be disputed if the instrument should be
supplied with a high frequency roll-off in the
analyser, when in practice it may well be used
for purposes other than the acoustic alignment
of rooms.

Regarding the equaliser perfarmance it was
generally very good but I do have some
reservations about distortion at high frequen-
cies, particularly when large degrees of

In the monitor mode the display sensitivity  equalisation are used. Hugh Ford
Table 1
MEASUREMENT METHOD BYPASS CHANNEL EQUALISE CHANNEL
1 2 1 2
Band limited 20Hz to 20kHz rms —96dBm —96dBm —87dBm —86dBm
A-weighted rms —99dBmA —99dBmA —8%0dBmA —90.5dBmA
CCIR-weighted rms ref 1kHz —90dBm —90dBm -—81.5dBm —83dBm
CCIR-weighted quasi-peak ref 1kHz —85dBm —85dBm —76dBm —79dBm
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SYNTOVOX 221

The Intelligible Machine

® 20-channe! analysis and
synthesis

* 54 dB/octave filters

e real time analysis LED
read-out

e matrix patching
o fill-in facility

e built-in audio puise
generator

e random vif and step
modulation

e [fo modulation

e 56-way multiconnector

for external control and Syntovox 221 is a 20-channel electronic effects
computer applications vocoder which features a range of fascinating
new sound effects for everyone who is involved

* 19" case with music, film, television, radio or theatre.

£ 3000
m U.K. DISTRIBUTION

® . ELECTRONICS SALES LTD
5 synt o n e I e Ct r‘ o n |c s b'v' "49b St. Albans Road, Wattord, Hertfordshire, WD2 5B8B, England
HOLLAND Telephone: Watford 47988/9 Telex: 262741 J
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A&wd BABY — The 828, a high-performance portable mixer from one of the U.K's

leading manufacturers of Broadcast Audio Equipment.

Transformer-balanced mic. inputs
via XL R-type connectors

Separate line inputs

Direcr channel outputs post-fader

3-Band EQ with parametric mid.

Echo, Foldback, Pan and P.F.L.

Limiters with Threshold and Cut

Stereo Monitoring Output

llluminated V.U. Meters

Optional PPM’s to order |
Internal mains power supply
Phantom power available (24v only)}
12—channel version to order

Agents:

Australia Rank Industries Australia Pty. Ltd.
12 Barcoo St. East Roseville N.S.W.
Tel: 406-5666

New Zealand - Magnetic Products Ltd.
P.0O. Box 47-124 Auckland 2
Tel: 760607

Alcce (sTANCOIL LTD)

ALEXANDRA ROAD . WINDSOR . ENGLAND . Telephone WINDSOR 51056/7 Telex: AEGIS G 849323

THE REAL TIME SAVER

Our real time spectrum analvser makes life
a whole lot easier for everyone in the audio
industry.
Just a glance at the 27 band, three colour
columnar LED display tells you
exactly how a svstemis performing.

Whether you're in broadcasting.
TV and recording or live P.A., you
owe it to vourself to find out more.
Sowrite or 'phone for our data sheet.

00! vsuuih) Lid

Sole U.K. Distnbutors
ZV23 9LL. Telephone. Ru

’»’31

Dunchurch Trading Estate. London Road. Dunchurch. Rughy



Are you

legal, decent,

honest and
truthful?

Advertisers have to be.

The Advertising Standards Authority.
wite to The Adverirsing Standards Authority
1517 Ridgmaount Street t ondon WCIE 7AW

AN AGGURATELY MATCHED
8-TRACK STUDIO PACKAGE AT
A PRIGE YOU CAN'T AFFORD
TO MISS ...

ALLEN & HEATH BRENELL MINI 8
STUDIO PACKAGE, COMPRISING:

MOD IIt CONSOLE 16 X8

HEAVY DUTY POWER SUPPLY

BRENELL MINI 8 | INCH COMPATIBLE
STUDIO RECORDER

DIGITAL TAPE COUNTER

ELECTRONIC VARISPEED UNIT

PRO-LIMITER

OUR ADVICE & TECHNICAL BACKUP
ARE AT YOUR DISPOSAL

FINANCE AVAILABLE

WRITE OR TELEPHONE FOR DETAILS TODAY

CATHEDRAL SOUND LTD.,

FOURWAYS, MORRIS LANE,
HALSALL, ORMSKIRK,

LANCS. L39 88X
TEL. HALSALL (0704) 840328
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Professionals
speak very
highly of our
microphones and
monitors
In microphones and monitors

E
Electro-Voice leads all the way

What Electro-Voice has to offer by way of microphones and monitors
sounds really good. The numerous wireless, TV and recording studios
using Electro-Voice microphones and monitors show it.

Where only the best is good enough, Electro-Voice is always there.
Be it with studio- or soloist-, omnidirectional-, Single-D-cardioid-,
variable-D-cardioidmicrophones or monitors speakers.

Why not send in the coupon and get detailed particulars? You will
immediately realize that every Electro-Voice product is backed up by
an outstanding technology, and why professionals always speak

so highly of our microphones and monitors.

Please forward detailed
particulars on

Electro-Voice microphones
Electro-Voice loudspeaker systems

Name

Adress

Send to. Electro-Voice Division
Gulton Europe Ltd
Maple Works
Old Shoreham Road
Hove BN3 7EY




4 YEAR OLD TRIDENT CONSOLE 30 INPUTS 16
GROUPS presently installed at our Luton showroom has 16
monitors, 8 further monitor channels available if required
£10,000

Other large consoles available

HELIOS 26 x 24 x 24

HELIOS 36 x 24 x 24

HELIOS 32 x 24 x 24 AUTOMATED

TRIDENT A RANGE 32 x 24 x 24 18 months old
TRIDENT 28 x 12 x 24

USED EQUIPMENT
SCULLY Mono Lathe complete ... £1,800
Neumann stereo cutting lathe mod VMM Specul
STUDER ABO 16 crack 15/30 ips 5,000 hours
STUDER A80 8 track 3000 hours oo
AMPEX MMI100 16 track 15/30ips remote
SCULLY 280 8 track in console

BRENNEL Mlm 8 with Allen & Heath Mod 2 mixer

9 months ol o £5,200
AUDIO DEVELOPMENTS Pico Mixer 6 x 2in ﬂt/case

and with p! £600
TRIDENT IO mto 4 Flexlmlx ... £2,350
MM 16 input 8 group mixer as new ... .. £1,000
AMPEX AG 440 stereo machine £1,200
AMPEX AG 440 desk in trolley with Studer B62 elec-

trics and varispeed ... £1,400
REVOX A700 immaculate ... £1,000
REVOX A77 Mk3 £350
22 input 8 group custom mlxer £1,500

Monotors: Various including Lockwood Ha]ors/Umversal
Majors/Minors all with a choice of redfgold or HPD drivers,
also Cadac monitors with amps

JBLLES ... £400
Tannoy Ardens with HPDs £300
Tannoy Devons ... £200

HH TPAS0 amp ... £75
AUDIO & DESIGN stereo eq unit E 900RS ... £350
S feet tall equipment racks o £75
BBC [9inch rack inc. psu 6 line drive amps 2ppm

Drivers and meters 2 mic amps £300
Close circuit tv camera and 9in. monitor £200

Various mics inc. Neumann KM'53 and KM 54 Crown
D 60 amps . £130
PYE stereo compflims ... £350

DBX 216 professional noise reducuon 16 channels £3,300
Guaranteed once used Scotch 250 2in. tape. per reel £25
HAMMOND TI00 organ £750

NEW EQUIPMENT
B.E.L. Noise reduction units 8 tracks ... £500
Stereo units 5 £130

Power supplies for valve mics ... £60
8.E.L. BF20 stereo flangers £450
WASP synth 0 £160
SENNHEISER MKH 110 condenser mics and | psu ‘D oo £120
TRIDENT Fleximix

PA:CE 27 way graphic equallsers £199
Revox A77 high speed ... £450
REVOX B77 high speed £500
REVOX B77 low speed £450
All MXR and SESCOM products

STUDIOS FOR SALE

Large country house, 40 minutes west London. Large grounds,
fully equipped 16 track studio. No external noise problems.
Would suit producer or wealthy musician. Details upon request.
Woell-established West Midlands commercial studio, A.C.T.7.
recognised. Very well equipped on large site comprising
800sq.ft. studios, large control room, offices, rest room, work-
shop, 3-bedroom house and car park. Details upon request.

ALL PRICES EXCLUSIVE OF V.A.T.

poh hmn,

Audio Sales

50 CHEAPSIDE, LUTON, BEDS.
Telephone: Luton 27195, 26693, 422387
Telex No. 825488

THE PROFESSIONALS SHOP

POWER AMPLIFICATION
BY MUSTANG

Our SS.100 and SS.50 are economical amplifiers with outputs
of up to 175 and 100 Watts RMS into 4-16 ohms, typical THD
figures being 0.1%, slewing rate > 10v/us, noise > 90dB
down, zero level input, and full electronic protection.
Considering these points with their proven reliability and
robust construction, plug’in output transistors and driver
board, optional balanced input and 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, traasformers, lighting control equipment and

cabinets for the home and export markets.
Contact us for full illustrated technical brochures.

MUSTANG
COMMUNICATIONS

Nelson Street, Scarborough,
North Yorkshire YOI2 7SZ
England

Telephone 0723-63298

DO YOU TRANSMIT
AUDIO SIGNALS
OVER CABLE CIRCUITS?

We manufacture a full range of interface equipment for trans-
mission of audio signals over private wire or telephone circuits,
from Narrow Band STD systems (300Hz - 3.4kHz) up to Wide
Band Music Circuits.

PARTRIDGE ELECTRONICS
(A. C. Partridge Limited)
56 Fleet Road, Benfleet, Essex. Tel. (STD 03745) 3256

We also manufacture audio mixers and sub-assemblies

Get binding!

Keep your copies of STUDIO
SOUND in smart black binders
(each holds 12 copies) with title in
golden block letters on the spine,
Price: £3.00 each which includes
inland and overseas postage. Send
your order with cheque or postal
order to: Modern Book Binders Ltd.
Chadwick Street, Blackburn, Lancs.
(state clearly your name and address)

sssampnnsas |

STUDIO
SOUND

E’ LINK HOUSE GROUP
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A TRAD|

FOR SALE

AMPEX MM 1100 24 Track with
16 Head Block Auto Locate & V-Speed . 14500.00

AMPEXMM 1100167 .............. 10000.00
3MM7916 Track................... 10000.00
3MM79 24 Track with S/Plan Autolocate 15500.00
STUDER A80 16 Track  Various from 11000.00
SCULLY 8T 1”280 series Various from 2950.00
SCULLY 4T $"280series............ 1500.00
OTARIAT 3" .. 1000.00
STUDER C37 Stereo Transistor Electronics 1250.00
OTARI14050C 6 Cassette Duplicator. .. 2000.00
ILT.A 104 Mixers.............. from 500.00

SOUNDCRAFT 16-2 InFlight Case Mint. 950.00
MXR, PACE, KLARK TEKNIC

GRAPHICSE s i eereis Various prices
REVOXIBTZ7Z H S it en s o anats cres rersios inins 500.00
R EN @ XA 0 O A e e (a4 L DI T ta b e 750.00
BIASITI0 00 MONO S g nimn rar ety 2 600.00

AKG Mics, D12 £65, D202 £66, D224E £98,
3 C451 complete £91, C414 £225, C28 £100,
C60/61 £65

STC Mics 4038 £75, 4033 £20, 4021 £20
DOLBY A361 £295, A360 £275
DO B Y 1 e e T et 7000.00

ALL PRICES PLUS VAT

Ittt nlh ] i intiatir1 Gy inli 1] 0

f ELECTRONICS SALES LTD.

Telephone: Watford 47988

The TRADEQ
Spring Reverb

® VERY LOW NOISE
® THREE SPRING SYSTEM
® 12 MONTHS PARTS + LABOUR WARRANTY

PRICE £175.00 MONO
£275.00 STEREO
OVERSEAS AGENTS REQUIRED

Webber
TEST TAPES

3" NAB OR CCIR
3" NAB OR CCIR
1" NAB OR CCIR
2" NAB OR CCIR
2"A.E.S.301IPS

£18.00 75 OR 15 IPS

£28.00 74 OR 15 IPS

£92.00 73 OR 15 IPS
£170.00 73 OR 15 IPS
£180.00

ALL EX STOCK
ALL PRICES PLUS VAT HOME MARKET

® 19" RACK MOUNTING

® XLR TYPE CONNECTORS

® INPUT LEVEL + BASS LIFT CONTROLS

@ LIMITER ON INPUT

@® PEAK READING LED

AGENTS REQUIRED IN ALL COUNTRIES

We buy all studio equipment.

149B ST. ALBANS ROAD, WATFORD, HERTS.

The above is but a small part of our huge stock please enquire for your wants.
Telex 262741

g Tel. WATFORD 47988
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CANFORD
The Balance AUDIO
IS In your
Favour

STARGATE WORKS, RYTON
TYNEand WEAR, NE40 31X
Tel: RYTON (080422} 4515

AUTOMATIC
CABLE
TESTER

* Advanced three way cable tester

* Operated by single push button—and switches off automatic-
ally at end of test

* Tests for all possible faults—if none present gives OK indi-
cation

* Accepts XLR, PO Jack or Bantam fack

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

it ideal for fault finding in situ
* MAKES CABLE TESTING FUN

Mastering :
Dolby A & B '
. . |

Speech Studio Cassette Duplicating

L Blank Cassettes [

f Tape/Slide Progs. T

Design and Print

L Reel to Reel Duplicating L

STUDIO
ACOUSTIC
TABLES

Loop Bin Cassette Duplicating

SOUND
COMMUNICATION

DEWSBURY, W. YORKS.
TEL.0924 451717

* Purpose built for radio, production and TV
* Other shapes available, choice of colours

RING FOR LEAFLETS AND PRICES

INDEX TO DISPLAY ADVERTISERS

A
Acoustical Manufacturing .. .. 4 Harnson .. .. .. .. IBC guad 8 .. .. . 61
AEG Telefunken .. .. .. .. 73 Hayden Laboratorics .. .. .. 55 ' N B
AKG .. .. .. 9
Alice (Stancoxl) Ltd .. .93 I R
Allen & Heath (Brenell) Ld. .. .02 ITA .. L. .. .. [11,79,81,83,87 Raindirk .. .. .. 55 .21
Aphex .. .. 70, 71 Revox .. .. .. .. .. 19
AS.CE. .. 25 J REW .. .. .. .. .. 6,7
Audio & Design (Recordmg) Ltd 28, 29 31 JBL .. .. .. .. .. 84,85
Audio Developments ..
Audiofad .. .. .. .. .. 25 K S
Audio Kinetics .. B o .. 45 Kerr, Wayne B B B 7 Scenic Sounds .. .. .. 27,31,45
Klark Teknik - - 0BC Shure Electronics .. .. .. 8
B e Simmon, Paul .. .. .. .. 18
gauch, F.W.0. .. .. .. .13 L SME .. .. .. .72
eyer Dynamic .. .. .. .. 89 . Solid State Loglc .. .. .. .. 63
BGW .. .. .. . .. 17 Larking, Don .- . - .- 95 Sound Communications .. .. .. 97
Britannia Row .. .. .. .. 14 tec Engineering .. - . -~ 7 Soundcraft .. .. Y
eevers-Rich . .- .- -+ 20 Sound Reinforcement Services .. .. 10
c Lexicon .. .. .. .. .. 15 SoN. .. .. 45
C.A. Audio .. .. .. .. .. 87 Surrey Flectromcs .. .. .. .. 82
Canford Audio . . .. .97 M Synton .. .. .. .. .. 69
Cathedral Sound .. .. .. .. 94 Magnctic Tapes .. .. .. 12
C.E. Electronics .. .. .. .. 25 Midas aa . 50 .. IFC
Covemain .. . . . .. 93 Mustang Communlcauons .. .. 94 T
MXR .. .. .. .. 47 Tandberg .. .. .. .. .. 35
D TDK .. .. .. .. 52,53
Dominus .. .. .. .. .. 74 N TEAC 8% .. .. .. .. 43
Neve . .. .. . .. 64 3IM . . . . . .. 39
E Trad .. .. .. .. .. 92,96
Electro-Voice L. . . ... 9% o Turnkey .. .. .. .. 90, 91
¥ Otari .. .. .. .. .. 24
Feldon Audio .. .. .. .. 67 U
Formula Sound .. . .. .. 16 P Ursa Major .. .. .. .. .. 18
Future Film Developments . . 10 Partridge Electronics .. .. .. 95
Peavey Electronics . .. .. .. 75
G ) Plus 30 . .. .. .. L.230 W
Granet Communications .. .. .. 60 Protex Fasteners .. .. .. .. 7 White Instruments .. . .. 12,58,59
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Classified Advertisements

Advertisements for this section must be pre-paid. The rate is 22p per word, minimum £4.40. Box Nos. 60p extra. Semi-display rates on applica-
tion. Copy and remittance for advertisements in NOVEMBER 1979 issue must reach these offices by 11th SEPTEMBER 1979 addressed
to: The Advertisement Manager, Studio Sound, Link House, Dingwall Avenue, Croydon CR9 2TA.

Note: Advertisement copy must be clearly printed in block capitals or typewritten.
Replies to Box Nos. should be addressed to the Advertisement Manager, Studio Sound, Link House, Dingwall Avenue, Croydon CR9 2TA,
and the Box No. quoted on the outside of the envelope. The district after Box No. indicates its locality. SEX DISCRIMINATION ACT 1975:
No job advertisement which indicates or can reasonably be understood as indicating an intention to discriminate 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.

The attention of advertisers is drawn to “The
Business Advertisements (Disclosure) Order
1977", which requires that, from tst January 1978,
all advertisements by persons who seek to sell
goods in the course of business must make that
fact clear. From the above date, consumers
therefore should know whether an advertisement
relates to a sale by a trader or a private seller.

SERVICES

*Studio Design. Complete acoustic design and
measurement services for new studios and
studio expansions. Monitor system equalisa-
tion service. Acoustic Technology Ltd., 58
The Avenue, Southampton SOl 2TA. Phone
(0703) 37811. US Office: 320 Dresser Tower,
601 Jefferson, Houston, Texas 77002. Tel.
713/759-9768. X

STUDIO FACILITIES

*Disc Cutting Masters and Demos, Pressings,
Cassettes, Mobile Recording Studio. Free
brochure. TAM Studio, 13a Hamilton Way,
London N.3. Tel. 01-346 0033. K

Radio Production Studios for Commercials,
Voice-Overs, A.V. Soundtracks, Audio Pro-
motions. D.LY. or complete service. Mark
Stevens Productions Limited. 01-485 8087. L

*Vinyl pressings from your tapes. Labels.
S.A.E. for list. Deroy Records, P.O. Box 2,
Morecambe, Lancs. X

HIGH SPEED CASSETTE COPYING IN
MONO OR STEREGC AT COMPETITIVE
PRICES

Long or short runs.
Biank cassettes supplied in bylk.
A growing reputation for reliability.

MORARD SOUND PRODUCTIONS
THORNTON HEATH, SURREY
Telephone 01-689 7424

->

TAPE COPYING SERVICES

We specialise in short run cassette duplication.
NO JOB TOO SMALL

Fast turnround, reliable service
LOW COST

*Pentagon spares, most parts, ex-stock, ser-
vice nationwide, prompt personal engineer,
ten years high speed experience. Other makes
also. Phone 24 hours 0628-33011. A

STEREO—MONO—PULSED
01-723 6301 (Baker Street)

IF YOU NEED . ..

Cassette Duplication Empty Tape Spools
Blank Cassettes White Tape. Boxes
1" Tape 8T Cartridge Bodies
Leader Tape Lubricated Tape

Splicing Tape Head Cleaner Tape
Why not ring us on 01-399 2476/7 and let us
quote you for your next requirements.

MEDIATAPE LIMITED, 29a Tolworth
Park Road, Surbiton, Surrey.
01-399 2476/7

*Pressings of classical quality (colour also)
promptly manufactured from your Mastet
tapes. Sleeve printing, mailing service. Studio
or mobile units for Master recording. Specify
requirements to Mike Bull, Sound News

N00OC000000O0000000D00000 000

COO000O000

O

COUNTY RECORDING SERVICE

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

Dolby ‘A’, Dolby ‘B’ and DBX Noise Reduction.

London Road, Binfield, Bracknell, Berks,
England

.
Telephone Bracknell (0344) 54935. E
0
0
]

NOO0CCO00N00CCO00000000000

Studios, 18 Blenheim Road, London W4 1ES.
Tel. 01-995 1661. M

METROTONE STUDIO [INSTALLATIONS
LTD.

WIRING SPECIALISTS
MAINTENANCE
ACOQUSTIC DESIGN

Allrecording studio wiring undertaken: free estimates.
Tel. 01-391 1228

or BYFLEET 47854
(24-hour SERVICE) REFERENCES AVAILABLE

[
-~ )
CASSETTE DUPLICATION PRICE LIST
20+ 100+ 250+ 500 1000
clo -58 -54 -50 -47 <44
C20 -60 +56 52 49 46
C30 62 -58 54 5! 48
C40 69 -65 6l 57 53
cs50 74 70 66 62 58
C60 8 -81 77 72 67
c90 1-09 1-04 99 92 85

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

X

CHERRY RECORDING STUDIOS
41 Leslie Park Road, Croydon, Surrey
MASTER Quality at Demo. prices: Ampex 16 and 8
Track; Alice ACM 20-16; A and D Compressor
Limiters; Digital ADT Sennheiser AKG Neumann.
Friendly service.
Grand Opening Offer
16 Track £12.50 per hour; 8 Track £7.50 per hour;
Long Runs, Cassette Copying, Tape Duplicating,
Record Pressing. Call us now: 01-654 1197

‘0 [ DUPUICASSETTES \°$2;’23’
067 COMPTON RDO
LG 0 LONDON N2/ o)

audio & design
(recording) Itd

announces a series of free

U K SEMINARS

A demonstration of Audio Visual presentation of
Signa! Processing Equipment and its application in
Recording, Broadcasting and allied fields.

Sept.: Glasgow/Edinburgh/Tyne & Wear

Oct.: Swansea/Birmingham/Liverpool/Manchester
Dec.: Leeds/Nottingham/Ipswich

Write for FREE details and information to:

Audio and Design Recording Ltd.
Freepost

i SCAN

ol

N SPEECH RECORDING

SPR CASSETTE DUPLICATING

- OPEN-REEL DUPLICATING
LANGUAGES/AUDIO-VISUAL

SPEECH-PLUS RECORDINGS LTD

32, PAGES WALK, SOUTHWARK, LONDON SE14SB. 01-231 0sS61/2
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| _] TEAC TASCAM 8-TRACK TAPE RECORDER
CASSETTE COPYING ! WITH DBX. OFFERS ARCUND £2,100.
STEREO | MONO [ TRIDENT FLEXIMIX 10 INTO 4 MIXER
. | OFFERS AROUND £2,100.
| From your master tape only first-class quality, any ||

. " Both in excellent condition. Sold separately or
quantity supplied. Example 100 C90 cassettes 75p -
{ each, including library case. il together with patch board.

THE BEST BUY

| o
| BEw. RecomBINGS Sppues || | M imicon oo |
| 50 BEDFONT LANE, FELTHAM, MIDDLESE X e 1 ©oe THE LOWEST PRICES
{ Tel. 01-890 6064 | (Sficeibounsionty):
e — — s 4000!C £212-00 42/4400IC £260-00 g
A §R2l0 £274-50 CR240 £291-50 E
| | L sacsel £348-50 CR240AV £309-00 R
I-I-I-I-I-I-I-l-’.\ 'l__ o . - E 5000 £269-00 Cg34o £145-00 v
- s CG3i0 £88-00 CG330 £148-00
\ CASSETTE FAST COPYING . EG750 £128-50 VG850 £137-50 ¢
Stereoor Mono. High Quality. Prompt Personal Service.\ I PS950 £100-00 MiniLineSet £375-00 E
NAlso bulk supplies of exceflent virgin cassettes, 1 BROADCAST CARTRIDGES AT Prices nett cash with order VAT extra
PHOTO ACOUSTICS LIMITED
! SOUND CASSETTE SERVICES Ltd. \ CLEAR - OUT PRICES! 255a St. Albans Road, WATFORD. Tel. 32006
Aeb Lok 2y LIl Lk, OIS EMPTY 35, 40, 50, 70 seconds all ac 99p (plus VAT).
fl-l-l-l-l-l-l-l-ll Add £1.50 for delivery. -

% Yorkshire Erricks of Bradford. Tascam, JBL,
Bose, AKG, Beyer, Calrec, Revox, Ferrograph,
Spendor. Sales, servicing, exchanges, leasing.
Bradford (0274) 22972 (Paul). X
*Discount recording tape. Limited quantity

top quality 4 inch EMI £11 per roll; 2 inch
Ampex £40 per roli; used 2 inch Ampex £12

| PROFESSIONAL TAPES LTD.
| 329 Hunslet Road, Leeds LSI0 INJ
[ Tel.: Leeds (0532) 706066

CASSETTE COPYING IN THE MIDLANDS

Specialists in short run productions. Prices from 1p
per minute, inc. cassette and library case. Label and
Inlay card printing, plus services and supplies for film,
disc and AV productions.

Write or phone for rate card to:

1
|
All Brand New—top quality L and Newport Pagnell (0908) 610625
|
|
[

AUDICORD RECORDS | per roll. 01-722 2678. K
LES BHB. Tor. 0455 47358 (14 1o anomereg semvinc) _—
| -
SOWTER TRANSFORMERS Nttt ettt

CASSETTE FAST COPIERS
2770 moano & 2772 stereo, meticulously aligned.

REDUCED PRICES

WITH 37 YEARS' EXPERIENCE i
\

SOUND CASSETTE SERVICES Ltd. .
\

A

we have the expertise to design and manufacture

FOR SALE TRADE ANY TYPE OF AUDIO TRANSFORMER
—_— AT THE RIGHT PRICE

. ] WE SUPPLY ALL TYPES OF MICROPHONE,

*The Astounding new four track Teac 3440 is TRANSFORMERS, BRIDGING TRANSFORMERS,

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

PI-I-I

available now from C.A.V.S. Ltd., anticipated INPUT TRANSFORMERS FOR RECORDING, VY 00 00 22 .20 22 27 2F 24

list price £900 plus V.A.T. Phone Geoff Yates, BROADCASTING AND PUBLIC ADDRESS [ —

01-363 6125. 5 APPLICATION. | #Add accurate level control to your mixer with

*Endless casse}tes fronl1 lkO seconds to 20 We call your ateention to our very successful { the Cathedral LA3 comp/limiter module.

mlnut(jes,l_exagt antl} blan ds lIz_rom l3p,R cas- MICROPHONE ‘ Excellent performance at moderate cost. Build

?etrtde Rlﬁzlclagﬁn(bggas s;);;lz“ reepost, oml: SPLITTER/COMBINER TRANSFORMER y}cl)ur olwn :inli(er d\_avxth Ea(tihedralflow noise

ond RMZ [BR (0aizg) 33424, = [l e Ty
elefunken condenser microphone. igh " et *

:(/lad by AKG. Omni-directional pd_ 3 | I ARl | Fourways, Morris Lane, Halsall, Lancs L39.
¢ Dy . mni-directional, cardiod, 200ohm secondaries. It will handle up to 2.3 volts Tel. Halsall (0704) 840328 X

figure eight. ROWCI‘ supply. Little used, immacu- rms at 30Hz and has a frequency response of plus/ ' .

late, £55. Twickenham 01-892 9238 K minus $dB from 20Hz to 20kHz. It is contained in a [ -

*Ampex-Sound techniques 440 4-track con- Mumetal Can 33mm diam x 37mm high and WORK. [

sole in excellent condition, balanced 1/0 sync ING DETAILS OF THE CONSTRUCTION OF

outputs, £900 o.n.o. Mr. Smith, 01-388 7164 A SPLITTER ARE AVAILABLE ON REQUEST. : FII-M DUBB|NG MIXER

office hours. Ml e HAVE AvAILABLE STANDARD DEsIGNS OF [

*Nagra I full track recorder, ATN crystal OUTPUT TRANSFORMERS WITH EXCEP- Ismm, NEW THEATRE

sync pre-amp mixer plus converter for IV. TIONAL PERFORMANCE FOR ALL TYPES OF

Sennheiser mics, accessories. 891-2993. K VALVE AMPLIFIERS.

*Two Electrosund cassette/cartridge loading
machines, fitted into workbench and complete E. A. SOWTER LTD.

with splicers, control boxes and other spares/
extras. £1650 plus V.AT. Also one Brennell
made cassette loading machine with footage

counter—£300 plus V.A.T. 01-399 2476/7. L BROADCAST
- CARTRIDGES

Large selection available ex stock

ALPHA HIGH SPEED STEREO Comperitve prices Standard engihs.
GASSETTE GOPIER "‘\)
FOR SALE — WITH £1000 DISCOUNT 7

We have only one ex-demonstration model left of these superb machines. It will give
top quality copies at 16 times normal speed. This machine has 5 slave units so you can
produce up to 300 C30 cassette copies every hour! At only 32p each including the
cassette! Strong rugged construction, simple maintenance, and a full one year guarantee

CENTRAL LONDON BOX 810

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

Custom winding. Lubricated tape.

gives you the best value in cassette copiers available today. Ferrite heads have been fitted Also full range of tape cartridge stor-
giving up to TEN times longer life. No experience necessary to operate. Normally
selling at £3100 plus VAT, only £1995 plus VAT. age systems.

PROFESSIONAL TAPES LTD., JOHN A.STEVEN

329 Hunslet Road, Leeds LSI0 INJ

Tel. Leeds (0532) 706066 Professional Recording Equipment

Brentwood (0277) 215485
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HELIOS CONSOLE

32 input, 24 output automated mixing con-
sole — 8 VCA groupers, quadraphonic sub-
grouping system with 8 joy-sticks — full
main group to sub-group routing, 4 band
parametric equalisation on all channels.
Huge patchfield — echo and foldback '
systems — 4 A & D companders — oscilla-
tor, phase display and full YU metering —
available December 1979. £33,000

Call:
THE MANOR, Kidlington (08675) 2128

|

|
*Bose 802 speakers with equalisation £475 per
pair or £432 without equalisation. Amcron |
DC 300 £498 and DI150A at £310. All prices !
plus VAT. Contact Geoff Yates, C.A.V.S. Ltd., l
01-363 6125. A

1

EAST LONDON
REGISTERED FULLY OPERATIONAL 8
TRACK RECORDING STUDIO AND | |
REHEARSAL ROOMS. OFFERS AROUND

£16,500

Write for details to |
Box No. 813 [

FOR SALE—PRIVATE |

*Studer A80 16-track 30/15, line input |
modification, recently re-lapped heads, |
complete with spares and manual. £11,500. |
Apply (060 885) (Brailes) 269, private and "well |

cared for. K—m

%lin 8-track 284 Scully, excellent condition,
£3,500. A & H 14 x 8 x 8 mixer, noise gate,
stereo compressor, £1,250. Other equipment
also available. Tel. 01-534 5472 (24 hours). K

SITUATIONS WANTED E
|

*Film Dubbing Mixer, fully experienced, avail-
able on freelance basis. Will travel at home
or abroad. Also available for recording equip-
ment installation consultancy or film location
recording service with equipment. Lionel
Strutt. Tel. 01-953 9214. Telex 912881. K

*After six years at a major London studio
and 18 months with a disappointing Mersey-
side project, experienced 24 track engineer
seeks enjoyable freelance sessions. Fees
negotiable. Phone Phil on Formby 76137. K

*Energetic 25 year old seeks employment in
recording studio as trainee/assistant, experi-
ence in c.c.t.v. studio, electronic maintenance
and some mixing work. Box 817 c¢/o Studio
Sound. R

*Very experienced recording engineer, return-
ing to work full-time after three years taking
degrec, seeks post with major studio. Eleven
years experience of every kind of session and
equipment. Box No. 815. K
*Recording engineer (23) presently employed
with B.B.C. seceks position as assistant/trainee
engineer in London multitrack studio. Tech-
nical and musical qualifications. Box 816 c/o
Studio Sound. K

WANTED

*Wanted. Revox and Teac Tape Recorders.

SITUATIONS VACANT

Best prices paid. R.E.W. Professional Audio.
01-836 2372. X
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Sound Advice

—join us! If you are an experienced television sound technician or would
like to train as one, you could take a progressive step in your career by
joining ATV.

We are recruiting a range of sound staff for our studio centre in
Birmingham, at all levels from Trainee 1o Substantive.

We'd like to hear from you if you are an established sound technician
with good practical experience of TV studio work and a desire to improve
your position.

We'd also be interested in you if you have the necessary qualifications
for atrainee —a genuine interest in sound, a basic knowledge of electronics,
50’ levels (including maths and physics), and aged between 18 and 22

We can offeryou a rewarding position {at rates well above the national
level)—so for a more satisfying future, confact us now. That's sound advice

(Experienced applicants please quote Vacancy Number 67: applicants
for trainee positions please quote Vacancy Number 68).

Application forms are available from:-

The Head of Staff Relations,

ATV Network Limited
ATV Centre, Birmingham. B1 2JP 021 643 9898 Ext. 369
Open to male female applicants.

TECHNICAL LIAISON
EXECUTIVE

Dusseldorf

Maxell Europe are International leaders in
the field of quality magnetic tapes which
include audio and video cassettes. As a

result of their European expansion
programme they require a young and
energetic person, ideally aged 25-35 to
work closely with their European
distributors and dealers and to supervise
the Maxell tape clinics.

Based in Dusseldorf but with extensive
European travel, a working knowledge of
German would be useful, though not
essential. Salary will be negotiable,
commensurate with the position.

Please write to the address below.

CHR Recruitment

11 Hanover Street. London WIR 9HF. !
Telephone:01-6293727. Telex: 261254 CHRINT J




WE NEED AN
AUDIO-VISUAL SOUND oOP

who is enthusiastic, versatile, congenial, res-
ponsible and reasonably if not fully conversant
with large amplification equipment, multi-
channel mixing for P.A.; and who is willing to
learn about projection, tape slide equipment
etc. etc. ARE YOU? — if so, give us a ring on
01-452 8090 and ask for Charlie Beddow.

GOOD WORKING CONDITIONS
AND SALARY.

GO WITH A PROGRESSIVE COMPANY

MCI UK

REQUIRE

A field engineer, extensive experience in
trouble-shooting digital and micro-processor
based studio equipment absolutely essential.
Must be prepared to travel. Second language
would be an advantage.

Apply i1 writing to:
D. FELLNER
MCI HOUSE
54/56 Stanhope Street,
London NWI 3EX

TRIDENT RECORDING
STUDIO LTD

Due to expansion Trident have vacancies for a Balance Engineer
and Audio Maintenance Engineer. The balance engineer must be
fully conversant with modern-day multitrack recording techniques
and have an excellent track record. The applicant for the maintenance
position should have Studio experience, together with a sound
knowledge of electronics. Salaries are negotiable.

Please ring Peter Booth 01-734 9901.

SOUTHERN % TELEVISION
requires a

SOUND TECHNICHAN

based at their Southampton Studios

Salary dependent upon applicant’s degree of experience
in Studio Sound Operations. Additionally there is a
Productivity Supplement.

Conditions of employment are excellent and include a
five day working week, four weeks and one day annual
holiday, Pension, Life and Accident Insurance Schemes,
and staff restaurant.

Please apply in writing, stating age, education, and

..
OO
DOOOOOOOOOOOOOOOND

070, 0.0 8.0 000700 00 s’s
....l.....l.........ltl..ICI.

Trainee Disc Cutting/Tape Copying Engineer
required for one of London’s most successful
independent Recording Studios.

Duties will be interesting and varied.

A great opportunity for a young person
interested in a career with a company with
a proven track record.

Applications in writing please to:

Derek Sticklen

Utopia Studios, Spencer Court,
7 Chalcot Road, London NW|

AUDIO TEST ENGINEER

wanted. Work includes testing hi-fi equipment with
superb test gear. Ageimmaterial,but some experience
required. £4,000-£6,000 p.a. Apply in writing to
ANGUS McKENZIE FACILITIES LTD.
57 Fitzalan Road, London, N.3.

All enquiries treated in confidence

details of experience to:-

The Personnel Administrator,
Southern Television Limited, Northam, Southampton SO9 4YQ.

THE POLYTECHNIC OF
CENTRAL LONDON

SCHOOL OF COMMUNICATION

Senior Sound Engineer £5843 - £6203
Sound Engineer £4379 - £4967
Salaries currently under review

The Media Unit of the School requires two
audio engineers to work in its Broadcast
quality radio studios. The senior post will
involve demonstrations to students of
currentradio practice.

Application form and job description from
The Establishment Officer, PCL, 309
Regent Street, London W1R 8AL

(01-580 2020 Ext.212)
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METROPOLITAN POLICE

TECHNICAL RADIO TECHNICIANS
S ALE S for Closed CircllllétN le;vision Work at
ENGINEER Work with a small team producing a wide range of audio/visual

material. This involves operation and maintenance of studio/
portable monochrome and colour equipment.

A well-known company in the audio industry is seek- You should have a sound knowledge of operation and mainten-
ing a TECHNICAL SALES ENGINEER to strengthen ance of reel-to-reel and cassette video recorders
its operations in the UK professional audio market. or
experience in the maintenance of monochrome and colour
Applicants should be ambitious, self-motivated and EIalde
or

have a proven sales and technical ability. Several

ears’ experience in this market is essential. general experience of TV studio work
i P I together with either C & G Telecommunications Technicians

Intermediate Certificate; ONC or equivalent.

Sustained growth in the company’s market area will

Salary: from £3,804-£4,545 according to age on entry. Increases

GRS =l exgiting and rewarding future for the are payable on | January 1980, when starting salary will be

successful appllcant. £4,175 rising by annual increments to £5,805. (This includes
I £325 Outer London Weighting Allowance.)

Please send brief but comprehensive details of career There is a non-contributory pension scheme and 4 weeks paid

to date to: holiday a year.

Box Number 814
For details and application form, contact:

All applications will be acknowledged and will be The Secretary, Room 213/SS/RT, 105 Regency Street,
treated in the strictest confidence. London SWIP 4AN

Telephone 01-230 3122 (24-hour answering service)

PUBLISHERS ANNOUNCEMENT

HEREWARD RADIO
CHIEF ENGINEER

' ADVERTISERS
Hereward Radio has recently been awarded the Independent Radio
Contract for Peterborough and the surrounding area. The Company ‘
will shortly be appointing a Chief Engineer and candidates with
suitable experience in the sound broadcasting industry are invited | |
to apply for this challenging position. Candidates will be expected
to be familiar with all aspects of installation, maintenance and THIS ISSUE
technical operations to IBA Code of Practice standards. Previous
management experience in a similar position would be an advantage.

Salary is by negotiation. [ APPEARS ON

Application giving full details of previous experience shouid be
sent to: ‘
Project Director, Hereward Radio Ltd., 18 Westwood Park
Road, Peterborough PE3 6JL \
i
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SOME COMPANIES GIVE YOU A PRICE THAT SOUNDS GOOD.
HARRISON GIVES YOU A CONSOLE THAT SOUNDS GOOD!

And ""good sound' is wnat our business is =" aoout. That's why we build consoles with you, the
engineer and studio owner. in mind. ‘A'e use the highest quality components and circuit designs in
our corsoles. These give you max rmum reliability and the cleanest and quietest possible sound.
The almost unlimited flexibility of a Harrison console gives the recording and balance ergineers the
opponunnylobetnﬂy(xeaﬂve.OJamyJeHabHHyandﬁemeny.Oﬂmﬂstmkabounhesefeaunes”.
Harrison delivers them in every console. Harrison consoles, a sound investment
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channels, 32 output channels, with
Harrison AUTOSET automation
programmer

Now, Harrison also gives ycu a
choice Console Models 4832
4432, 4032 and 3232 are avail
able with your choice of micro-
phone preamplifiers: with or
without input transformers

[ T ‘ HARRISON Model 4832, 48 input
i
|

For further informaticn regarding the complete line of Harrison consoles and automatior systems,

please contact the Harrison professional audio dealer in your area:

AUSTRALIA: SONTRON iNSTRUMENTS, NELEOURNE - AUSTRIA: STUDER-REVOX, WIEN - BELGIUM: SAIT ELECTRONICS, BRUXELLES « BRAZIL: LAREX ELEC-
TRONICA, RIO DE JANE RO + CANADA: J-MAR ELECTRONICS TORONTO « DENMARK: QUALI-FI. KLAMPENBORG - EASTERN EUROPE: STUDER INTERNATIONAL,

- FAR EAST: FINLAND: - FRANCE . + GERMANY:

FRANZ, KIPPENHEIM « GREECE: ELZCTRONICA, ATHENS « ITALY: AUDIO PRODUCTS INTERNATIONAL, MILANO « JAPAN: SHINDENSHI MANUFACTURING, TOKYO
MEXICO: ACCURATE SOUND, REDWOOD C TY, CALIFORNIA - NETHERLANDS: H N « NORWAY: AUDIOTRON, OSLO » SPAIN: NE
SWEDEN: ELFA RADIO 3 TELEVISION, SOLNA « SWITZERLAND: STUDER INTERNATIONAL, R JRF + UNITED KINGDOM: A
EXPORT AGENT: FACTORY:

Harrison International Corp
128 North Hightand Avenue Post Office Box 22264
Los Angeles, California 90036 Nashville, Tennessee 37202
Tel: (213) 933-2210 -+ Telex. 686101 Tel: (615) 834-1184 - Telex: 555133
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You should know it’s the best.

By now you should know that
Klark-Teknik has the reputation for
manufacturing the ultimate in signal
processing products.

Each one represents the very
best in its specific technology.

Our substantial research and
development commitment ensures
not only this but also maximum
operational flexibility.

All our products undergo an
exhaustive test procedure which
involves visual checks, bench

alignment, burn-in period and,
finally, performance verification
using a music source.

Whoever you are, wherever
you are, insist on the best.

Klark-Teknik.

As if you didn't know.

KLARK-TERNIK

For more information and ‘Independent Technical Reviews' of our complete range, contact:

Klark-Teknik Research Limited, Kidderminster DY11 7RE, Worcs., England. Tel: (0562) 741515/64027 Telex: 339821

Worldwide Distributors: AUSTRALIA: Klarion Enterprises, S. Melbourne.

BELGIUM: S.E.D. Sprl, Bruxelles. CANADA: Hammond Industrial Imports, Malton, Ontario.
DENMARK: SC Sound, Copenhagen. FRANCE: R.E.D., Studio Centre, Paris.

GERMANY: Hausmann Concert Electronic, Berlin. HOLLAND: Pieter Bollen, Eindhoven.
ITALY: Laboacustica Srl., Roma. JAPAN: Hibino Electro Sound, Tokyo.

NORWAY: Siv. Ing. Bensum, Oslo. NEW ZEALAND: General Video, Wellington.
SINGAPORE: Ultraliniar International. SOUTH AFRICA: Colosseum Acoustics, Johannesburg,
SPAIN: Mabel Sdad, Barcelona. SWITZERLAND: Dr. W.A. Gunter, Zurich,

U.S.A.: Hammond Industries, Syosset, N.Y.

1. DN70 digital time processor

The latest technology in digital conversion
puts this delay line in a class of its own.

2. DN71 A low cost, add-on sound effects
generator to compliment the DN70.

3. DN34 analogue time processor
The most versatile delay-based sound
effects unit on the market today.

4. DN27 and DN22 The most respected
graphic equalizers throughout the world.
Often copied, never equalled.




