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WHAT'S GOING ON? 

>"\\\\\\\\\\\\ 

Prism Module- the rack- mounted V Series. 

We've been burning the midnight oil for some time 
now planning for the future. After all we didn't sell 
100 V Series consoles worldwide without doing 
our homework first. 

If you'd like to find out what's going on call Alastair 
or Rob on 0763 60776. 

NEVE ELECTRONICS INTERNATIONAL, MELBOURN, ROYSTON, HERTS SG8 MU, ENGLAND 
TELEPHONE: (0763) 60776. FACSIMILE: (0763) 61886. 

IN THE U.S. CALL NEVE EAST COAST: TONY (203) 744 6230. NEVE NEW YORK: PHIL (212) 956 6464. 
NEVE NASHVILLE: TOM (615) 329 9584. NEVE HOLLYWOOD: RICK OR TIM (213) 874 8124. 

Cars and consoles courtesy of Conway Studios, Hollywood. A Siemens Company 
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THE LANGUAGE 
OF 

OTARI 
SPOKEN AS ONLY 
WE KNOW HOW 

When we talk Otani, we're talking about 

one of the best all -round multitrack propositions 

in the business. 

It includes the expertise of the UK's foremost 

Otani specialists. 

And the back -up of Service Director Rod 

Thear and his team, with over 15 years' Otani 

experience between them. 

The MX -80 is the multitrack that puts Otani 

quality within reach. 

Its precision, reliability and high sonic 

performance (which you can enhance still further 

with a Dolby rack) are typically outstanding. 

The MTR -90's performance with tape is 

legendary and with our custom Dolby SR` 

overbridge, its status as the most successful 

multitrack is assured. 

And for mastering, the new MTR -20 sets 

audio and engineering standards other analogue 

recorders still aspire to. 

With all three you'll find our back -up 

service as critical - and reliable - as the 

machines themselves. 

To speak Otani simply call Garry Robson or 

Mick Boggis, for further details. 

&flygff 
AT 

Stirling -T= A 
Kimberley Road, London NW6 7SF. 

Tlx: 94012986 STIR G. Fax: 01 -372 6370 Tel: 01 -624 60000 

'Dolby SR and MX Pro are trademarks of Dolby Laboratories Ltd. 
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EDITORIAL 
This month's topic is studio design. Writing about design 
theory is all very well but there are really only a few 
significantly different design approaches and most of these 
were developed several years ago. The design theory is 

then tried out in practice and can be evaluated in the real world. After several rooms 
have been built using a particular design, the designer will learn from his `mistakes' 
and his approach begins to evolve as elements of other theories are integrated. His 
competitors, who may come from a different direction with initially quite different 
design approaches, make the same transition and it seems that rooms become more 
similar in acoustic concepts. The skill of the designer comes in accommodating the 
client's requirements and the peculiarities of the space available and still achieve the 
desired acoustic results. Acoustics is never a precise science, far more an imprecise 
art and the only theories worth expounding are those that can be proven to work. 

There is, however, another side to design and that is accommodating the needs of 
the client in areas other than just acoustic control. In this issue we have chosen to 
look at two studios we feel are interesting from a design point of view. They are 
totally different in design, scale and approach but unified by having clients who very 
much knew what they wanted from their studio and worked closely with the designer 
to achieve it. As it happens both are situated in Great Britain but that is just a 
coincidence; they could really have been anywhere. 

Also in this issue we have an article on the approach that Fostex have taken to 
adding SMPTE synchronisation to DAT and its implementation in the D2 DAT 
machine that they will shortly be launching. This could be looked at as a second 
generation machine and is yet another sign of how DAT is becoming a useful 
professional tool even if the consumer areas remain in stalemate. 

I would also like to draw your attention to the first of a three -part series on power 
amplifiers. Written by Ben Duncan the series will try to bring you fully up -to -date 
with amplifier technology, from the various operational classes to the proprietary 
designs that we see being introduced more frequently. The role of the power 
amplifier has a far greater contribution to the type of sound achieved than it used to 
be given credit for. This is far more widely recognised these days and so it becomes 
far more necessary to be aware of the differences between the various designs. Ben is 
an accomplished designer in his own right and this series is the first time that I 

have seen this information in print in an accessible, all- encompassing form. 
In a round about way we are now back where we came in. A few years ago, the 

studio designer did exactly that. Then he became involved with the monitors as it 
became obvious that in heavy duty multitrack monitoring it was not possible to look 
at monitoring in isolation from the room it was used in. The interest in the monitor 
grew to encompass the crossover system and then the power amplifiers and the 
complete monitoring system. Perhaps then a thorough knowledge of power amplifier 
design is now an integral part of studio design but I will leave to you to decide if this 
is too tenuous a connection for the sake of a proper end to this piece. 

Keith Spencer -Allen 

Cover: The Pink Museum recording studio in Liverpool, UK. Photography by 
Guy Woodland 
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LOOKING FORWARD TO 1989? 

r 

WE ARE! 
Sales of our Digital Audio Meter (DBM -1A), Phase 
Meter (PM -1) and our Mains Switcher (OP -1) 
surpassed all targets in 1988 and are set to 
continue throughout the New Year. 

1989 also launches our new Studio Pre -Amplifier 
(to fill the need for a professional interface for all 
the Hi -Fi equipment found in the modern control 
room) and our DMB -2 compact digital audio meter 
for the AES /EBU and SONY /PHILIPS formats. 

TOTALSYSTEMS 
41 Windermere Avenue 

Basingstoke, Hants RG22 5JH, UK 
Phone: 0256- 468555 

Telex: 858893 FLETEL G 
Fax: 0252 -620729 

HARDWARE 
house 

Ili11 Cy, 
Vitry + 

10 YEARS EXPERIENCE 
IN LIVE PERFORMANCE SOUND 

Equipment Rental and Sales 
Specialist Radio Mic Applications 

Sound Design and Engineering 

Share our experience Contact us on: 

01 -986 6111 

West Works Chalgrove Road 
London E9 6PB 
Telex 265871 Attn. DOS 2220 
E-Mail hardware -UN 
A member of the Association of 
Professional Entertainment hire 
Companies 

Distributor for 
The hackney 
Cab speaker 
system 
Dealer for ABB. Amcron. Beyer. 
Countryman, Electrovoice. JBL, 
Samson, Sennhei,er, Shure Yamaha 

SSSSSSSSsss5s 
S11A 
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Finally. 
A single -ended 

2- channel 
noise reduction 

system that's both 
effective and affordable. 

Introducing the new Symetrlx 511A Noise Reduction System. A quietly pow- 
erful way to clean up hiss, hash, hum, rumble and RF artifacts. In recording or 
broadcast studios. In video post. In duplication and mastering. In electronic music 
production. 

The 511A employs both dynamic high frequency filtering and a new down- 
ward expansion circuit for astonishingly effective noise reduction without audible 
signal degradation. Plus a front -end 18dB /octave low frequency filter that elimi- 
nates sub -audible grunge. 

You get full control of downward expansion threshold, release time and ratio 
(up to 6:1!) as well as dynamic filter threshold. Use both channels independently or 
link them for stereo. 

Call or write your local distributor today for a detailed brochure on the 511A. 

And then stop getting hissed off so often. 

Symetrix 
Signal processing at its best 

in the UK: International Representation: 

SOUND TECHNOLOGY plc 
6 Letchworth Business Centre 
Avenue One. Letchworth 
Herts SG6 2HR 
Telephone 0462 480000 
Fax 0462 480800 
Telex- 826967 Wilson G 
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E 8 E INSTRUMENTS INTERNATIONAL. INC 

PO Box 1313 

Laguna Beach, CA 92653. USA 
Telephone 17141 494 -0231 
Telex 182291 EASTMAN LGNH 
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OSM48 Dynamic 
Perfect for vocalists on the way up. Many of the 

outstanding performance features, similar appearance, 
and ruggedness of the world -standard SM58, at a most 
affordable price. Delivers the 
famous Shure sound, and 
features the uniform cardioid 
polar pattern and distinctively 
enhanced upper mid -range of 
the SM58. Rugged, reliable 
and dependable. 

:.... .,.., 
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SM7 Dynamic 
The SM7 is among 

the nest studio professional 
dynamic microphones in use 
today. It features a wide range, 
very smooth frequency 
response with graphic 
response -tailoring switches to 
allow the choice of four 
different mic response curves. 
It has an accurate, symmetrical 
cardioid pick -up pattern, 
uniform with frequency and 
provides maximum rejection 
of unwanted 
background 
noise. 

SM85 Condenser 
The SM85 is ideal for the 

most demanding live 

applications as well as 
broadcasting and studio 
requirements. It exhibits 
remarkably low distortion 
(right up to overload point) 
over the entire audio 
spectrum, considerably less 
than other more expensive 
condensers. Controlled low 
frequency, roll -off, tailored 
mid -range and clean, 
scintillating high frequencies 
set this mic in a class of 
its own. 

©SM96 Condenser 
This vocalist's microphone has features usually 

found in much more expensive condenser units. Smooth 
response has a controlled low -end roll -off to correct for 
proximity effect, and a slight presence rise to enhance 
vocals. Efficient 3 -leg capsule suspension system 
minimizes handling noise. Optimized output level to 
control overloading. Steel -shielded against hum and RF 

pickup. Operates off phantom power, plus 
the convenience of automatic 
battery switchover. 

O869 Condenser 
An economically priced 

electret condenser mic, the 869 is an 
outstanding performer for general sound 
reinforcement and music applications. 
The 869's controlled upper 
mid -range presence rise 
and low frequency roll -off 
give optimal clarity and 
crispness to voices. It's as rugged 
and reliable as you'd expect from 
Shure and can be phantom powered 
or uses a 1.5 volt AA battery. 

O SM87 
Condenser 

The SM87 is a 
studio -quality 
supercardioid 

condenser with Shure's 
legendary road mic ruggedness. 
New cartridge element and 
highly directional polar pattern 
enable the SM87 to reject 
unwanted sounds and produce 
high gain before feedback. Its 
vocal- contoured response 
provides tremendous flexibility 
at the mixing board and a 
warm, smooth, naturally rich 
sound. High SPL levels are 
handled effortlessly. 

SHURE® 
11W International, 3 -5 Eden Grove, London N7 8EQ. Tel: 01 -607 2717 
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Nagra - Always one feature ahead! 

* New, 'user friendly', control panel. 

* RS422 interface to Video Edit Controllers. 

* New low noise sync amplifiers. 

I NAGRA 4 

Machine illustrated NTA.3 TCS 

Switzerland U.S.A. Germany 
KUDELSKI S.A. phone (021) 731 21 21 NAGRA MAGNETIC RECORDERS, Inc phone (212) 84009 99 NAGRA KUDELSKI GmbH phone (089) 69712 07 
Route de Genève 22 fax (021) 731 41 55 Suite 71E fax (212) 30216 27 Tegernseer Landstrasse 161/11 fax (089) 691 1964 
CH -1033 CHESEAUX telex 459 302 nagr ch 19 West 44th Street telex (0230) 960 252 D -8000 MUENCHEN 90 telex 529 893 tefo d 

Great Britain 
NEW YOR(, N.Y. 10036 

Italy 
HAYDEN LABORATORIES LTD phone (0753) 888447 France NAGRA ITALIA Srl phone (06) 591 09 32 
FREEPOST, Chiltem Hill, fax (0753) 880109 SIMPLEX ELECTRONIOUE phone (14) 271 53 30 Viale Europa 55 fax (06) 591 09 32 
Chalfont St Peter, Bucks SL9 9BS telex 849469 48, boulevard Sébastopol 

F -75003 PARIS 

fax (14) 271 14 56 

telex 230 045 
1 -00144 ROMA telex 591 09 32 
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IN THE PAST 
WE HAD A BIG ADVANTAGE 

OVER THE COMPETITION. 

Now WE'VE GOT A SMALL ONE. 
Until UREI's 813 Time Align® Monitor entered the studio, speaker systems 

had become a "smear" on the industry. A "time smear in which high and low 
frequencies subtly assaulted the ear because they arrived out of sync. The 
results were general listener fatigue and unrealistic sound, particularly on lead 
instruments and vocals. 

The UREI 813 solved the "time smear" problem with Time Alignment1M, unify- 
ing sourd into a single point source.This dramatic breakthrough, along with other 
major technical advances, soon established the 813 as the industry standard. 

Now UREI introduces less of a good thing: the 809 Time Align® Studio Moni- 
tor. The .309 delivers all the engineering depth of its big brother, but at a compact 
size and price that's ideal for small control rooms and near -field applications. 

UREI's 809 features a remarkable, all -new 300mm (12 ") coaxial driver that 
achieves a true one -point sound source, superior stereo imaging, and tight bass. 
It incorporates a unique titanium diaphragm compression driver that unleashes 
unequaled high frequency response. 

The 809 has exceptional power handling capabilities, high sound sensitivity, 
and low distortion. It accomplishes precise acoustic impedance matching and 
smooth out-of -band response with UREI's patented high - frequency horn with 
diffraction buffer. And its ferrite magnet structures assure the system's high sensi- 
tivity drivers will not degrade with time and use. 

UREI's Model 809 Time Align® Studio Monitor. Smaller package. Smaller 
price. Same impeccable "813" sound quality. See how it fits into your studio 
today. 

l Professional 
8500 Balboa Boulevard U 

Northridge. CA 91329 

Time Aign® is a registered trademark of E.M. Long Associates, Oakland, California. 
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SOUND GENESIS CORPORATION 

7807 CREEKRIDGE CENTER 

MINNEAPOLIS, MINNESOTA 

U.S.A. 55435 

(612) 944-8528 

"Because the Fairlight is 

such a superb sampler, it 

has allowed me to create 

many of my sounds. 

However, when it comes 

to the sampling of 

orchestral instruments 

I rely on the brilliant 

quality of Sound Genesis' 

Master Sampler 

Collection." 

"It's simply the only way 

to go!" 
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FINLAND, Tehtaantie 17, 

74100 lisalmi tel. 3587713311 

GI) 
0 

r". 
WE'VE NEVER BUILT MONITORS 

THAT 'SOUND' GREAT. ANY 

(us). 

'SOUND' WOULD COLOUR YOUR 

VISION WHILE MONITORING 

YOUR SOUND. WE OPEN YOUR 

WINDOW TO REALITY! HENCE - 
GENELEC. FACTS NOT FASHION. 

BELGIUM, Hes Electronics 

tel. 02- 4652917, - 

FRANCE, Publison Audio Professional 

tel. 1- 43608464, 

ITALY, Audio Equipment S.R.L. 

tel. 039 2000312, 

THE NETHERLANDS, Audioscript 

B.V. tel. 02155 20400, 

NORWAY, Siv Ing Benum A/S y tel. 02- 145460, 

.70 SPAIN, Audio Sintesis 

r ' tel. 03- 2128915, 

SWEDEN, Intersonic AB 

r-, tel. 08- 7445850, - SWITZERLAND, Emm- Studio AG 

tel. 061- 542045, 

HONG KONG, Power Source 

Development ltd. tel. 3- 7446189, 

JAPAN, Otaritec Corporation 

tel. 03- 392 -7811, 

USA, Redwood Marketing 

tel. 615- 3314743, 

UK, Scenic Sounds 

tel. 01- 3871262, 

WEST GERMANY, 

Audio Export G. Neumann & 

Co. GmbH tel. 07131- 82275. 

RENCY 

COLOU,p 

!' 
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I N T R O D U C I N G S O U N D S T A T I O N I I 
T H E S E C O N D 

DIGITAL AUDIO RECORDER 
Recording and editing with 

SOUNDSTATION II is quick, simple and 
accurate. Multi -channel digital recording, 

combined with comprehensive edit control and 
signal processing extends the abilities of the audio 
engineer with boundless creative latitude. Direct 
access of recorded elements from magnetic disks 

or removable optical media results in 

productions completed ahead of schedule with 
unmatched sonic accuracy. 

GENERATION 
AND PRODUCTION 

Dedicated controls together with the 
flexibility of the Touch Screen provide intuitive 

operation to accomplish both conventional and 
advanced audio production functions. Tasks 

normally requiring multiple recorders or external 
processors, such as track slipping or time 

compression, are achieved immediately and 
effortlessly by SOUNDSTATION II. 

High resolution 18 bit conversion, direct 
access editing and the preservation of original 

multi- channel recorded sound fidelity 

distinguish SOUNDSTATION lI as the practical 

solution to demanding audio production 

requirements. 

CENTRE 
Contact Digital Audio Research for a 

demonstration of the unsurpassed flexibility and 
performance of SOUNDSTATION II, the 
second generation digital audio recorder and 

production centre. 

DIGITAL AUDIO RESEARCH 

D 
2 SILVERGLADE BUSINESS PARK LEATHERHEAD ROAD 
CHESSINGTON SURREYKT9 2QL ENGLAND 
TELEPHONE (03727) 42848 FAX (03727) 43532 

P O S T O F F I C E B O X 2 7 5 

R H E E M VALLEY- C A 9 4 5 7 0 U S A 
TELEPHONE 415-376-2760 FAX 415-376-9081 
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THEM THERE WAS LIGHT. 
For years, inventors have been trying to marry you access, through NUM, to thousands 

the touch and subtlety of a grand piano, with the range of electronic sounds and effects, which you can select 

and versatility of electronic sound. with die flick of a switch. 

The most difficult problem was in the keyboard; This innovation opens up a whole new world for 

any interference with the sensitive balance of key and the composer, musician and performer. 

hammer, and the effect on the "touch" was immediately A world of new sounds for your palette, together 

noticeable. with the acoustic richness and delicate touch of the 

Until Yamaha had the idea of using light sensors. renowned Yamaha 13E or 1.7E Grand Piano. 

Three tiny fibre optic light beams detect which The Yamaha M11)1 Grand is more than a new 

key is being played, and with what expression. piece of technology. 

So, without physically interfering with the key- It is a virtuoso instrument, with enormous 

board, and without delay, the light sensors can send potential. Its influence will 

control messages to a synthesizer or tone module. be significant. 

li ranú piano meets eIeitronì: saunÌ. 1'ihre optic 1, ht sensors scan every 4 micro -seconds. Access to NW)] with four out -sockets and one in- socket. 

The Yamaha N111)1 Grand Piano will be in concert near you soon. Send the coupon for more details and a free leaflet.1 
Send to: Yamaha- Kemble Music (tom) Limited, Piano Department, Mount Avenue, Bletchley, Miltdn Keynes, MK1 1JE. 

Name: Address. 

SS/12/88 
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NEWS 
Nimbus increase 
CD -ROM storage 

Nimbus have announced a 
development in CDs which will 
ultimately quadruple the amount of 
data that can be stored on them. The 
new disc will be able to store 
1 million pages of text compared with 
the 250,000 pages stored by existing 
CD -ROM discs. It will also, in 
computer terms, be able to store 
6,000 floppy disks compared with the 
current level of 1,500. 

CD2X (1.2 Gbyte) disks have 
already been tested and will be 
demonstrated in the new year and 
Nimbus say that this is just a 
development step to production of the 
CD4X (2.4 Gbyte) quadruple density 
disk. These high density disks are 
not intended as a replacement for the 

established CD whose sales continue 
to grow but where databases are 
getting larger and mixed mode 
CD -ROMs with graphics and sound 
will outgrow 600 Mbyte discs. 

Maxwell Communications acquired 
a majority shareholding in Nimbus 
last year as a means of expanding 
the group's electronic publishing 
through CD -ROM for storing large 
quantities of information and 
disseminating it in an easily 
accessible form. The initial market 
for the new disc is seen as 
commercial and institutional but 
eventually it is expected to become a 
practical alternative to the 12 inch 
video disc and competitively priced 
with the pre- recorded video cassette. 

Exhibitions and 
conventions 
January 21st to 25th MIDEM, 
Palais des Festivals, Cannes, France. 
Contact: Peter Rhodes, International 
Exhibition Organisation Ltd, 4th 
Floor, 9 Stafford Street, London W1X 
3PE, UK. Tel: 01-499 2317. 
February 21st and 22nd Sound '89, 
Heathrow Penta Hotel, London, UK. 
Contact: Sound and Communications 
Industries Federation, Slough, Berks. 
Tel: 06286 67633. Fax: 06286 65882. 
March 7th to 10th 86th AES 
Convention, Congress Centre, 
Hamburg (CCH), AM Dammtor, 
D -2000 Hamburg, West Germany. 
April 28th to May 2nd NAB, Las 
Vegas, USA. 
June 7th to 9th APRS 89, Olympia 
2, London UK. Contact: APRS 
Secretariat. Tel: 0923 772907. 
June 17th to 23rd ITS Montreux, 
Switzerland. 
September 18th to 21st MediaVisie 
89, RAI International Exhibition 

Centre, Amsterdam, The 
Netherlands. Contact: RAI, 
Europaplein, 1078 GZ Amsterdam. 
Tel: (0) 20 -549 12 12. Fax: (0) 

20-461006: 
October 3rd to 9th World 
Broadcasting Symposium, Geneva, 
Switzerland. 
October 4th to 7th Broadcast 89, 
Frankfurt, West Germany. 
November 28th to December 3rd 
Sound Expo /China '89, Shanghai 
Exhibition Centre, Shanghai, China. 

1990 
March 30th to April 3rd NAB, 
Atlanta, USA. 
May 29th to June 1st 
BroadcastAsia, World Trade Centre, 
Singapore. UK contact: Overseas 
Exhibition Services Ltd. Tel: 01 -487 

5831 or 01 -935 4672. Fax: 01 -935 

5637. 
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Britannia Row buys 
Samuelson 
Britannia Row have purchased 
Samuelson Concert Productions 
complete with their Turbosound TMS 
3/BSS rentals systems. This 
complements their existing extensive 
stock of MSI PA equipment to make 
the company one of Europe's largest 
PA rentals company. All Samuelson's 
engineers will move to Britannia 
Row. 

Further expansion at Britannia 
Row includes the purchase of the new 
MSI MS -10 system for use at the 
imminent George Benson tour and 

exclusive UK dealership for Ramsa's 
S-840 series consoles. 

Recent tour bookings include 
Belinda Carlisle, Robert Palmer, Cliff 
Richard, Julian Cope, Earth Wind 
and Fire, Barbara Dickson, Paul 
Anka, Simply Red and the Monsters 
of Rock festivals. Co- director Robbie 
Williams, who has just completed 15 

months as production director for the 
Pink Floyd tour, is to undertake a 
similar role on Steve Miller's US 
tour. 

HHB widen range 
HHB Hire & Sales are to expand into 
the field of broadcast video with their 
appointment as a systems house for 
the new Sony Broadcast & 

Communications Products (UK) 
group. Products now carried by HHB 
include Betacam SP recorders, 1 inch 
C- format VTRs, hi -band U -matic SP 
recorders and a range of Sony editing 
equipment. 

The company have also been 
appointed exclusive UK distributors 

for Audio Kinetics' ESbus audio /video 
synchroniser. 

HHB feel the move into this area is 
a logical step as many of their 
customers are already involved in 
video -related post -production. 

Recent system packages for large 
studio installations have included 
Olympic, Barnes, London; The 
Church, London; and The Music 
Room, Farnham, Surrey. 

Trident Audio 
acquired 
British console manufacturer Trident 
Audio Developments have been 
acquired by the Relyon Group plc. 
Relyon are a long established 
company in the field of consumer 
durables and have gradually been 
diversifying into other areas with the 
acquisition of video company 
Photoscan a couple of years ago and 
Trident in late August. 

The previous directors have been 
retained as consultants but we 
understand that they are active in 
other fields. The new managing 

director is American Bud Brimberg 
who has a background in parallel 
industries. 

Relyon are investing heavily in 
Trident enabling the introduction of 
computerisation to the order and 
production process and it will 
continue to run as a separate 
company within the group. There will 
be no immediate changes in the 
product range but increased R &D 
will lead to further development in 
many areas including the Di -An and 
the existing product range. 

DMM popularity 
increases 
Over one third of the albums in 
Billboard's Top Pop Album Chart are 
now being cut using the Direct Metal 
Mastering process, say Gotham Audio 
Corp. Leading US pressing plants 
and mastering studios are switching 
more and more production to DMM. 
The company attribute this to quick 
turnround and high quality. Initial 

fears that DMM could increase 
mastering costs have diminished. 
With the current poor quality of 
lacquer and no improvement in sight, 
multiple recuts are the norm. 
Because of the robustness of the 
DMM master, the cost is evened out 
as fewer masters will be required 
claim Gotham. 

Courses and seminars 
November 22nd to 24th Digital London Zoo. Contact: DIE PO Box 46, 
Information Exchange, Private Suite, London SW6 7BU. Tel: 01-381 1991. 
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For Hot Licks And A Great 
Mix Do It With The Stylyx 

Stylyx 31 console with optional meter bridge. 

Get the sounds down right with a 
new D &R STYLYX console. 
Nothing in its class is sweeter to 

the ear or easier on the eye than this hot 
new split format console. 

STYLYX sets the tone: The slick 
meterbridge and smart grey -on -black 
chassis are sheer elegance, and a contem- 
porary colour scheme allows quick iden- 
tification of all controls. 

An extremely compact design allows 
up to 40 inputs And beneath those good 
looks, features like smooth sounding 4 
band EQ., super versatile aux section, true 
stereo input modules, and flexible dual 
channel subgroup modules make the 
STYLYX a perfect fit for broadcast 
production, video post production, as well 
as high quality sound reinforcement en- 
vironments. 

Eight and sixteen track recording 
studio's also benefit from STYLYX' digi- 
tal quality specs, balanced inputs and out- 
puts, custom configurations and one year 
warranty. 

Call your local D &R dealer for more 
information or call us at D &R Holland. 

D &R STYLYX SERIES 
BEYOND COMPARISON 

HEADOFFICE U.S.A. OFFICE. U.K. OFFICE. B.R.D. OFFICE. 

D &R Electronica b.v. D &R USA D &R (UK) LTD D &R Electronica GmbH 
Rijnkade 15B Rt. 3 Box 184 -A 5 Fulmer Drive Steinkaulstrasse 21 
1382 GS WEESP Montgomery, TX 77356 Gerrards Cross D 5100 Aachen 
THE NETHERLANDS U.S.A. Bucks, SL9 7HH U.K. 
Phone ( --) 31 2940 18014 Phone (409) 588 -3411 Phone (0753) 884 319 Tel ( --) 31- 2940 -18014 
Tlx 18503 dr nl Tlx ( --) 31 -18503 dr nl 
Fax ( --) 31 2940 16987 Fax (409) 588 -3299 Fax (0753) 889 133 Fax ( --) 31- 2940 -16987 

AUSTRALIA, AUDIO &RECORDING. 2019 Sydney, 36 -38 Daphne St Botany phone: (02) 6669935. AUSTRIA, KÜNL & WURZER, A 4020 Linz, Waldeggstrasse 68, phone: 
732668125.BELGIUM, ASE pvba, 2800 Mechelen, Kon. Astridlaan 216, phone: 15 421152. CANADA, J -MAR, M4H 1E9 Ontario, 6 Banigan Drive, Toronto, phone: 4164219080. 
DENMARK, P.S.S. 2200 Kobenhavn n, Aboulevarden 38, phone: (01) 390037. FINLAND, SAHKOLIKKEIDEN OY, 01301 Vantaa 30, P.O. Box 88 Sahkometsa, phone: 908381. 
FRANCE, METTLER AUDIO, 75009 Paris, I -3 -5 Blvd de Clichy, phone: 148782911. HONGKONG, JOLLY SOUND Ltd, Tower B, RM 1214 -1215, Hunghom comm, centre 37 -39, Ma 
Tau Wei Rd KLN H.K., phone: 36202025. ICELAND, SAMSTARF, P.O.box 1197, 121 Reykjavik, phone:354153055 .ISLD. CANARIAS, MUSIC ACCORD, S. Cruz de Tenerife Puerta 
Causeco 35, phone: 22- 289506 ITALY, PROFESSIONAL EQUIPMENT SRL, 20142 Milano, Viale Famagosta 37, phone: 02- 817839/02 -8910241/2/3. NORWAY, VEDUM 
ELEKTRONIKK, N -1381 Heggedal, Aamotveien 2, phone:2798990. PORTUGAL, JORSOM AUDIO VISUAL, 1000 Lisboa, Rue Eca de Queiroz 20 -3 phone: 19562850 .SPAIN, BOSE SA, 
28027 Madrid, Aristoteles 3, phone: 4050611. SWEDEN, MONTEZUMA RECORDING. 10265 Stockholm, Kocksgatan 17, phone:8436291. SWITZERLAND, ISLER AG, 8048 Zurich, 
Badenerstrasse 808 -810, phone: 14321444. VENEZUELA, SOUND AND POWER, 1070 Caracas, P.O. box 76766, phone: 2223201. 
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NEWS 
Tapeless Studio used in 
major movies 
New England Digital report the use 
of their Tapeless Studio system on 
the soundtracks of four major films 
this year. Bull Durham, Who Framed 
Roger Rabbit, Young Guns and 
Willow all made use of the system for 
sound effects creation, sound design 
and/or music scoring. 

Synclavier programmer Stephen 
Croes and composer Michael 
Convertino created an elaborate score 
for Bull Durham combining 
synthesised and sampled sounds with 
traditional orchestral instruments. In 
just 11 days they were able to create 
16 minutes of electronic 
underscoring. Forty -five minutes of 
complex underscoring was produced 
for Young Guns in less than two 

weeks. The system was used on 
Willow to save repeatedly returning 
to the studio for editing or replacing 
sound effects making use of the high- 
speed, random access editing 
capabilities. The Duelling Ducks 
scene from Who Framed Roger 
Rabbit involved cartoon characters 
playing real pianos. With Liszt's 
Hungarian Rhapsody already entered 
in the Synclauier, the music could be 
sped up to breakneck tempo without 
changing the pitch and then precisely 
edited to accompany the animation's 
dizzylingly fast 'duck -to -duck' 
switches. With a special MIDI 
interface box, the Synclauier also 
triggered the scene's two player 
pianos. 

Marquee form 
division 

The Marquee Organisation have 
announced the formation of Marquee 
Audio, formerly known as Entec 
Audio Sales. Recent expansion and 
penetration into alternative markets 
has led to the need for an 
independent company. 

Situated at the Shepperton Studio 

audio 

Centre, Marquee Audio have recently 
built new offices and a demonstration 
facility. the new company specialise 
in supply and installation of PA 
systems and deals with JBL, H & H, 
Yamaha, BSS, Martin Audio, 
Soundcraft, Rane, Denon and Court 
Acoustics. 

Address changes 
The London Microphone Centre is 

now known as LMC. The name 
change coincides with a move to new 
larger premises in West London, 
complete with extra warehousing 
space and demonstration facilities. 
LMC currently distributes products 
from Soundcraft, Carver, Harrison, 
BSS, Klark- Teknik, Drawmer, 
Yamaha, Studiomaster, Tascam, 
Fostex and Beyma. The new address 
is Unit 10, Acton Vale Industrial 
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Park, Cowley Road, London W3 
7QE, UK. Tel: 01-743 4680. Fax: 
01.749 9875. 

Solid State Logic of Oxford, UK, 
has a new telephone number: 0865 
842300. Fax: 0865 842118. 

Hinton Instruments have moved 
from Oxford. Hinton Instruments, 
Oldford, Nr Frome, Somerset, 
BAll 2NN, UK. Tel: 0373 51927. 
Fax: 0373 830679. 

News from the AES 
Our lecture season in London started 
with Fourier Transforms by Peter 
Kraniauskas on Tuesday, 
November 15th. This will be 
followed on Monday, December 
12th, with a lecture on 
Loudspeaker Clusters by Tony 
Oates of Shuttlesound. 

Subjects to be covered early next 
year will include BBC Radio Data 
Transmission, Acoustic Modelling, 
Mixing Consoles, Design of Pipe 
Organs, Studio Acoustics and 
Analogue Digital Converters. 
Details and dates will appear in 
due course. 

Other major events in the 
calendar are the 86th Convention in 
Hamburg between March 7th and 
10th, 1989 and the 87th Convention 
in New York from October 19th to 
22nd, 1989. 

The 1989 British Section 
Conference will take place on May 
23rd and 24th, and is on the 
subject of Planning Sound 
Reinforcement. 

The AES publishes many books 
on audio related topics as well as 
Convention Preprints, Standards, 
etc, which provide a wealth of 
technical information. Also two of 
our members have written books: 
John Borwick Loudspeaker and 
Headphone Handbook and John 
Watkinson The Art of Digital 
Audio. 

For further details on any of the 
above or information on joining the 
AES, please contact: Heather 
Lane, AES British Section, Lent 
Rise Road, Burnham, Slough 
SL1 7NY, UK. Tel: 06286 63725. 

Agencies 
Editron have announced the 

appointment of additional European 
distributors: Eastern Video Music, 
Rome, Italy; R Barth KG, Hamburg, 
West Germany; Elfa Studio AB, 
Solnia, Sweden; Studio 38, Paris, 
France. 

Apogee Sound Inc of Petaluma, 
CA, USA, have appointed seven new 
distributors for Europe and Australia. 
They are: Entertainment Services 
Australia; Paul Farrah Sound, UK; 
Orthphono Professionale Audio, Italy; 
Focus Showequipment BV, 
Netherlands; Sony Espana, Spain; 
and Audio Rents B -AG, Switzerland. 

Ault Inc of Minnesota, USA, have 

People 
Studer Revox America Inc have 

named Tore B Nordahl vice -president 
and general manager in charge of 
operations. Nordahl joins SRA from 
Mitsubishi Pro Audio Group. 

Applied Research and 
Technology, New York, USA, have 
appointed Jim Bonis national sales 
and marketing manager. Bonis 
replaces Peter Beverage who has 
moved to Kurzweil Music Systems. 

Harrison Systems Inc of 
Nashville, TN, USA, have announced 
that Tom Irby has joined them as 
advanced technology product 
manager. Irby was the former owner 
of Studio Supply Company and will 
be responsible for Harrison's 
SeriesTen, MR -20 and other audio 
products. 

Precision Monolithics Inc, Santa 
Clara, CA, USA, have appointed Ron 
N Dow as staff director of design 
engineering. Dow joins Precision 
Monolithics after working at Intersil, 
Exar and Interdesign. He was one of 

appointed Gresham Powerdyne of 
Salisbury, UK, as agents for their 
range of industrial quality battery 
chargers, which are suitable for 
charging both sealed lead acid and 
gel cell type batteries of up to 24 V, 

40 A hour rating. They are 
designed for automatic/remote 
charging of float/standby /continuous 
operations. 

Beyma has appointed LMC as sole 
UK distributor for their loudspeaker 
drive units and hi -fi products. LMC 
will distribute the complete Beyma 
pro-audio range including drivers, 
constant -directivity horn flares and 
chassis loudspeakers. 

the founders of Solid State Micro 
Technology for Music which was 
recently aquired by PMI. 

Maggie Shale has been appointed 
sales and marketing manager by 
TotalSystems. 

Loudspeaker Technology Ltd of 
Glos, UK, have appointed three new 
members of staff. Richard Kimpton 
takes charge of monitor production 
and Alan Speake becomes production 
manager. Speake recently worked 
with Robin Townsend, restoring GP 
Bugattis. Ray Ellaby, engineering 
director, now concentrates on 
developing new products. 

PRECO Ltd, UK -based audio and 
broadcast equipment distributors 
have announced that Tony Crockett 
has joined the company as sales and 
marketing engineer. He brings with 
him several years experience in 
professional audio particularly in the 
areas of precision test and 
measurement. 
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1. EXPERIENCE 
AMS AudioFile is the most successful disc based linear editor for 

the audio engineer. Introduced in 1985, both experience of 

owners and AMS's R & D have continued to shape AudioFile into 

the professional's workhorse of today. 

2. THE INDUSTRY STANDARD 
AMS AudioFile is now available in 19 countries from England to 

North America, from Japan to Spain, from India to Iceland. 

There are more AMS AudioFile systems in the field than any 

similar disc based audio system. 

3. MORE APPLICATIONS 
SOFTWARE 
A wealth of applications software means AMS AudioFile Is 

equally at home manipulating dialogue, sound effects or 

music - either on its own, or against film or video. 

6. COST EFFECTIVE AND 
PROVEN BACK -UP AND 
ARCHIVING 
Whilst certain systems offer cumbersome or expensive back -up, 

AMS AudioFile continues to successfully use inexpensive digital 

audio tape recorders. 

7. LOGIC 1 

Over four years of R & D now means any AMS AudioFile user will 

have the choice of working with a stand alone AudioFile, or 

adding a totally dynamically automated digital mixing console - 
Logic 1 - to his system. 

^,1S AudtoF'<' 

8. DIGITAL AUDIO 
NETWORKING 

Whilst other audio disc manufacturers are working hard 

to try and incorporate as many features in their systems 

as AMS AudioFile TEN REASONS 
WHY AMS 

ÛUDIOFILE" 
SHOULD BE 

YOUR CHOICE 
OF DIGITAL 

AUDIO DISC I 

SYSTEM File' In viaeo post 

4. MORE INTERFACES TO 
THE OUTSIDE WORLD. 
Not only can AudioFile talk digitally to a host of audio tape 

machines - including multitracks, Sony 701/601 recorders and 

R -DAT machines - its inbuilt synchroniser can control a 

selection of video machines from MII right down to 

low -band video players lincluding jog and shuttlel. 

4MSR&Db 
/ock, Eng /and 

- AMS are introducing networking. 

Quite simply, several AudioFiles in edit, dub or track -lay suites 

can talk to each other as well as to Logic l's integral AudioFiles 

in mix suites. 

5. CONTROLLABLE BY 
EXTERNAL VIDEO EDIT 
CONTROLLERS 
AMS AudioFile can record automatically whilst under 

commands from certain video edit controllers. 

Recorded tracks contain "tops" and "tails" which can 

be edited or cross -faded during post production. 

9. EDIT 1 

A new product from AMS. Edit 1 is a digital audio 

mixer which can work with analogue or digital audio 

rom VTR's, as well as AMS AudioFile. 

10. WE'RE PROTECTING YOUR 
INVESTMENT 
With a proven history of achieved development anil 

enhancement we can give you an edge over your competitors 

both now, and in the future. 
Logic 1', featuring AudioFile 

and Logic 7 are registered Trademarks 

Hard Disc 

Editor 
Digitally Assignable 

Consoles 

DMXtRMX 

Digit I Audio Processors 

C lrec Standard a d 

Sou dField M,roohones 

OM) 
111111# - \ 
AMS Industries pic 

Custom Broadca t 

Consoles 

Music Recordin 

Consoles 

AMS, UK, ,:MS Industries Park, Burnley, Lancs. BB11 5ES, England. Tel: 102821 57011 Telex: 63108 AMS -G Fax: 0282 39542 
AMS, USA, 3827 Stone Way North, Seattle, WA 98103. Tel: (2061 633 1956 Fax: (2061 547 6890 E -mail: IMC 889 

Demo systems available in the USA: New York, Chicago, Los Angeles, Miami, Atlanta, Seattle - for details contact AMS Industries Inc, Seattle. 

ne Queen s 4nard iot E.e, Acate.emenr to Edenaec. lid 1984,85 ana 
AMSinauseies 1986 ,985Edendece Ltd beComeAMSindustnesö 

Digital Mixing 

Consoles 
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NEWS 
Turnkey Shop open for 
business 

The Turnkey Shop has officially 
opened at new premises in Charing 
Cross Road, London. It is located in 
the centre of London's musical mile, 
round the corner from 'Tin Pan 
Alley'. 

The Turnkey Shop offers Fostex, 
Tascam, Soundcraft and Seek audio 
products, a varied choice of 
loudspeakers, studio monitors, effects 
equipment and sychroniser systems. 
Demonstration facilities allow buyers 
to get hands -on experience of the 

equipment. 
Also available are cables, 

microphones, books, manuals, 
magazines and other accessories. The 
shop also has a 'Second User' 
equipment exchange. New England 
Digital have their European 
headquarters downstairs plus full 
demonstration facilities for all their 
products. 

The Turnkey Shop, 114.116 
Charing Cross Road, London WC2H 
ODT, UK. Tel: 01 -379 6566. 

In brief 
*Maynard International in 
Berkshire, UK, havé opened a Sony 
equipped DAT production facility, 
which will run alongside its existing 
audio cassette duplication plant. 
Plant capacity is initially 7,000 
units/month with plans to triple that 
figure by the addition of a winding 
facility. 
*Sony have introduced a dedicated 
professional tape van operating in 
the London area. The object is to 
provide dealers and major customers 
with fast service supply of 

professional video and audio tape 
products. 
Sawmills recording studio in 
Cornwall have added a 12 ton yacht 
to its R'n'R facilities. Visiting bands 
are offered a number of options 
including ocean sailing, anchorage off 

the Cornish coast, river trip taking 
in a number of public houses or a 
fishing trip. The boat is fitted with 
scuba gear and windsurfers. 

*Villa Studio is a recently- opened 
recording facility on the East Coast 
of England. Featuring an Andy 
Munro studio design there is a 
32-channel Soundtracs recording 
console, Fostex synchroniser for video 
work and a full complement of 
keyboards /samplers, computers and 
outboard effects. 
The US East and West Coast offices 
of Associated Production Music 

have been consolidated into one 
expanded West Coast Office at 6255 
Sunset Boulevard, Suite 820, Los 
Angeles, CA 90028. 
*Carlin Recorded Music Library 
has recently been set up by Nick 
Farries, Paul Kinane and Sue Lowe 
(formerly of Chappell Music) who will 
release a number of compact discs. 
The company is situated at 14 New 
Burlington Street, London Wl. Tel: 
01 -734 3251. Fax: 01-439 2391. 

Berwick Street Studios earlier 
this year changed hands and new 
owners, producer Rod Gammons and 
wife Helen, have rebuilt the facility 
with a Windmill Munro Associates 
design including the new Series 2 
Jade monitors. Extensive keyboard 
and outboard effect equipment has 
been incorporated to provide 
keyboard recording without incurring 
the cost of extra hire. 

B J Auditorium Design have 
recently been contracted to develop a 
visitor's centre in Nottingham, UK, 
dedicated to Robin Hood. The sound 
system will be totally digital and will 
be the first 'ride system' in the world 
to make use of the technology. The 
work will be completed by May 1989. 

The New England Digital 
Synclavier digital audio system has 
been given a place of honour in West 
Berlin's Museum for Musical 
Instruments. 

Parametric 
Equalisation 
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Contracts 
Japanese distributor for TimeLine, 

Electori, have been awarded contracts 
to supply Lynx post -production 
systems to LaserDisc Co Ltd (a 

subsidiary of Pioneer), Azabu Plaza 
and Toei Kagaku Akasaka Video 
Center (TOVIC). The first deliveries 
of the Lynx keyboard control units in 
the US went to the West Coast at 
Intersound in LA and AME in 

Burbank, CA. 
Kinsey Fitzgerald Associates 

have been appointed to construct a 
third studio for the Strongroom. The 
electronics installation will be carried 
out by Alan Cundell and Simon Quill 
of Electronics for Music; interior 
design by Jamie Reid. 

Eastlake have been commissioned 
to design a new control room for 
Geral Gouriet, owner of Paradise 
Studios, which is to become a private 
facility for the composer's own use. 
The studio will be for production of 

film and television music. 

Basement Studios have recently 
received their third Trident mixing 
console, a series 80C, supplied by 
Pro -Britro. They have also supplied 
Sonosax SX -S mixing consoles to 
HTV and Scottish Television as well 
as SX -PRs to Tim White and David 
Lane. Westlake BBSM -12 monitors 
have been supplied to Tape Gallery, 
Square One Studio, Charlotte Street, 
Amazon and Padded Cell as well as 
producer Alan Midgely. 

Studiomaster took advantage of 

the Michael Jackson Tour's visit to 
the UK to demonstrate the IDPI to 

keyboard players Rory Kaplan and 
Greg Phillinganes who both use 
Studiomaster series Its (and who are 
both planning to expand their boards 
with eight further inputs). Kaplan is 

also taking delivery of a 32/26/24/2 
series 2 for his home studio in 
California. Other noteworthy 
Studiomaster contracts have included 
three Session Mix 8/2 consoles 
supplied by CCT in Dublin for 

commentaries on the Olympic Games 
to be submixed for broadcast in 
Ireland. 

Total Audio Concepts have 
confirmed orders for two SR9000 live 
sound super consoles, to be supplied 
to the People's Republic of China. 
The consoles have been sold to 

Guang Dong TV in Canton, the 
largest broadcasting company in 
Southern China. The SR9000s are 
both 42/16/2 VCA group versions, 
and will be used for monitoring and 
recording. 

Le Studio, Morin Heights, Quebec, 
Canada, have purchased a Solid 
State Logic G series console. It is a 
56- channel, Total Recall model with 
eight custom ordered stereo VCA 

faders. These will be used as 
automated returns for the rack of 

eight Focusrite 110 equalisers now in 
use at Le Studio. 

A Soundcraft 200B console has 
been installed at ByVideo Inc, 
Sunnyvale, CA, USA, for video post - 

production. Tapestry Productions in 
New York have also installed a 200B 
for broadcast production, VPP and 
master recording /mixdown 
applications. AC Post Audio Group, 
located in Agawam, Mass, USA, have 
purchased a Soundcraft TS12 
automation system to work with 
their TS12 console. It will be used for 

VPP and master recording. A 

Soundcraft 6000 console, destined for 

master recording and mixdown work, 
has been bought by Nickel Recording 
of Hartford, Connecticut, USA. 

Harrison Systems Inc has 
completed a 19- console order for the 
Voice of America Studio Renovation 
Project. The consoles were specially 
designed by Harrison to VOA's 
specifications but incorporate features 
and technology of Harrison's 790 

series broadcast console. 
A 48 -input version of Soundtracs' 

ERIC production console has been 
bought by Sociéte Francais de 
Production in Paris, for live 
production and transmission of one of 

France's most popular TV shows 
Champs Elysées. The television 
variety show has its own production 
facility, which was previously served 
by OB vehicles. Recent alterations to 
the premises have allowed a new 
studio to be built on the site, where 

the ERIC has been installed. 
Loudspeaker Technology Ltd of 

Glos, UK, have recently supplied 
SCM200s with EC23 crossover to the 
BBC's Transcription Recording Unit, 
Boogie Sound Studio in Hamburg, 
West Germany and the Skylight 
Suite, Wapping, London. Smaller 
monitors have also been supplied to 
James Guthrie, Mike Rutherford of 
Genesis, the Church studio and Brian 
Masterson at Windmill Lane, Dublin. 

Virgin -owned Olympic Studios in 
London have installed a Mitsubishi 
Pro Audio X-850 digital multitrack 
recorder. The machine will be shared 
by the three studios at the 
Townhouse, the studio at Townhouse 
Three and the residential facility at 
The Manor. 

Neve Electronics have received 
an order to re -equip ORF's regional 
radio centres in Linz, Salzberg, 
Innsbruck and Dornbirn in Austria. 
Neve will supply 16 consoles from 
their new 66 Series, which is a 
digitally -controlled analogue system 
with instant total reset on all switch 
functions and on input gain controls. 

Titan SC in Belgium have supplied 
the first Studio Magnetics AR2400 
24 -track recorder in Europe to 
Musiclab Studio in Brussels. The first 
Omega 32 -track recorder has been 
supplied to Ebony Studios in Yorks, 
UK. 

....DN410 - 
The Universal Equaliser 
Unprecedented control - with ten universal 
parametric filters, each capable of performing 
the full range of notch filter and broadband. 
functions anywhere 20Hz to 20kHz. 

Outstanding audio quality - carefully designed 
for minimal distortion and lowest noise, the 
DN410 re- affirms Klark- Tekniks' reputation for 
sonic excellence. 

Professional features - with low and high cut 
filters, dual/mono mode select, fail -safe bypass 
and a choice of termination standards, the DN410 
is thoroughly engineered - to suit your 
application. 
Klark- Teknik reliability - designed -in from 
initial concept, the Series 400 parametrics 
feature quality assurance in the best traditions of 
Klark - Teknik. 

- Parametric 

. Notching 

A. Single filter 
B. Two filters 

The DN41O...Specifcations 

Frequency response 120Hz- 20kHz) ±0.5dB 

Distortion @ +4dBm <0.01% @ 1kHz 

Equivalent input noise < -90dBm 
(20Hz -20kHz unweighted 1 

Channel separation >75dB @ 1kHz 

Filter bandwidth Variable from Viz to 2 octaves 

Maximum boost/cut + 15 to -25dB 

Maximum output level +22dBm 

Elark-Teknik electronic. Inc. 30B Bent Plaza North, Farmingdale, N.Y. 11735, USA. Tel 1 5161 2 4 9 -3680 Fax No: 15161 420 -1863 

E Q U A L I S A T I O N 

IHMI U1 
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DrOel Kjr 
Series 4 

You've heard it all before, of course. 
Or have you? Try listening to the 
microphones and not the publicists. 
Hear the true sounds and not dis- 
torted facts. Then you'll realise you 
haven't quite heard it all until you've 
heard a Brüel & Kjær Series 4000 
Professional Microphone. 

1) 
Irl. 

'.. /./i\l. /.t. aa/ / 
Brüel & Kjær a 7 
Brüel & Kjaer (UK) Ltd. 
Harrow Weald Lodge 92 Uxbridge Road 
Harrow Middlesex HA3 6BZ Tel.: 01 954 2366 
Telex: 934150 Fax: 01 954 9504 

WORLD HEADQUARTERS: DK 2850 Naerum Denmark 
Telephone: +45 280 0500 Telex:37316 bruka dk 
Fax: +45 280 1405 

88-145 
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NEWS 
BPI annual trade 
figures 
The BPI have published UK trade 
delivery figures for the 12 month 
period ending June 1988, with a total 
value of £560m. 

The results show a stable 
annualised rate of growth at 
approximately 20 %. Vinyl singles and 
LP volumes were slightly down 
across the year (62m and 53m 
against the previous 12 monthly 
figures of 64m and 53.4m) while 
cassettes showed a small increase of 
3% (75.6m against 73.1m). The only 
significant growth is now coming 

from compact disc, both singles and 
albums (now 22.3m against last 
year's June figure of 12.8m). 

The pre- recorded cassette market 
now appears stable at around 75m 
units per annum with significantly 
increased value as average trade 
prices have gone up 16 %. Well paced 
expansion of the CD market indicates 
that by the end of 1988 total volume 
will be between 27 and 28 million 
units, the current annual rate of 
uptake being 22.3 million units. 

IAC rush to fit Sky 
Channel complex 
Industrial Acoustics Company have 
been awarded a £3 million contract 
to build the internal structures of the 
new Sky TV studio complex at 
Osterley, Middlesex, UK. And they 
only have 79 days in which to do it. 

Starting on September 5th, IAC 
began building 48 of the 52 
transmission -related rooms using a 
modular acoustic prefabricated 
system of their own design and 
manufacture. Similar systems are 
already in use in six UK studios and 
are widely used in Europe and the 
USA. Such a system is particularly 
useful given the need for speed of 
construction. 

The studios stand on the outer 
edges of Heathrow flight paths. To 
reach the BBC standard specified, 
IAC is using high mass panels of 
thicker than normal steel sheet face, 
with horizontal stiffening to act as a 
membrane absorber. An additional 
30 mm of mineral wool will be used 
and the panel roof will be covered 
with a further 200 mm to correct 
reverberation in the roof void from 
exterior noise. 

Subject to the successful launch of 
Ariane 4 and operation of Astra, Sky 
Channel plans to go live on February 
1st, 1989. 

B &K in the search for 
realism 

CBS Masterworks are currently 
recording Tchaikovsky's 1812 
Overture with the London Symphony 
Orchestra and the Philharmonia 
Chorus. In order to achieve 
authenticity, engineers will be 
visiting an antique cannon enthusiast 
in South Bend, IN, USA, where they 
will use Bruel & Kjaer series 4000 

microphones to capture the sound of 
cannons firing. 

After this they will be joining up 
with the USSR's sole record 
company, Melodiya, to record 
authentic Russian bells, which will 
also be featured on the overture 
recording. 
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SATURN RESEARCH. 

ENGINEERING FOR 
THE FUTURE. 

Saturn Research is a brand new multi- 

track technology group. 

At our nucleus is the team who designed 
the Soundcraft Saturn and its Total Remote 

system. 

So we know better than anyone that it's 

a machine with a brilliant future. 

Saturn Research has been specifically 
formed to manufacture the Saturn, and to 
develop the Saturn concept even further. 

So you can be sure that it'll remain the 
most remarkable multitrack package in 

the world. 

Call us today for more details. 

.<1°C1AIVZ,V 
R E S E A R C H 
SATURN RESEARCH LTD, UNIT 3A, 6-24 SOUTHGATE ROAD 
LONDON NI 311, ENGLAND. TEL 01-9231892 EA% 01- 2413644 
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NEWS 
Akai sampler products 
and reverb 
Akai have added several new 
sampling products to their range 
following on from the recent launch 
of the S -1000. The S -950 is the 
successor to the S -900 with a similar 
basic specification but with many 
updates and new features. The basic 
memory is 750k and is expandable to 
2.25 Mbyte. The sampling rate has 
been increased to 48 kHz giving an 
audio bandwidth of 19.2 kHz. The 
maximum number of samples has 
been increased to 99 as has the 
number of keygroups and the 
maximum number of programs is 
198. A load -whilst -playing facility has 
been added and the S -950 can load 
all S -900 and S -1000 disks into 
memory. Double speed MIDI has 
been used for increasing 
communication speed for sample 
dumping or visual editing via 
computer. The disk drive can be 
activated via MIDI for program 
selection. Options include a dual 
purpose Atari/Supra hard disk 
interface, a CD and R -DAT interface, 
and a 48 kHz digital input. 

Two new specialised versions of the 
S -1000 have also been added. The 
S- 1000PB is, a playback -only version 
of the S -1000 sampler with no 
provision for recording or editing of 
samples but has program editing and 

MIDI functions. Designed to appeal 
to multiple users. The second is the 
S- 1000HD, which is an S -1000 with a 

40 Mbyte hard disk drive included. 
All S -1000 options can be used as 
well as external hard disk interface. 

S -1000 options have also been 
introduced in the form of the 
EXM -005 2 Mbyte expansion memory 
board of which three can be added; 
the IB -102 hard disk interface for the 
Atari /Supra; the IB -103 SCSI hard 
disk interface and the IB -104 digital 
interface. There is also now a sound 
library available by the disk. 

The AR -900 is a dedicated stereo 
digital reverb unit that features a 
custom -made chip with a sampling 
rate of 46.875 kHz and also includes 
a dual 7 -band EQ and dual 7 -band 
spectrum analyser. There are eight 
preset modes, 12 factory presets and 
79 user programs. An output level 
indicator is provided and a wireless 
remote is supplied as standard. 
Akai Electric Co Ltd, Tokyo, 
Japan. 
UK: Akai Professional, Haslemere 
Heathrow Estate, Silver Jubilee Way, 
Parkway, Hounslow, Middlesex TW4 
6NQ. Tel: 01-897 6388. 
USA: Akai Professional Products, PO 
Box 2344, Fort Worth, TX 76113. 
Tel: (817) 336 -5114. 

360 Systems MIDI 
patcher 
360 Systems have introduced an 8x8 
MIDI routing matrix called the MIDI 
Patcher. Designed to allow 
centralised control of MIDI systems, 
up to 100 individual routing 
configurations and patch maps can be 
programmed by the user for storage 
in a non -volatile memory. Program 
changes may be made from a 

controller keyboard, MIDI footpedal, 
remote patch transmitter or via front 
panel controls. All routing and patch 
assignments are displayed on large 
LEDs. 
360 Systems, 18740 Oxnard Street, 
Tarzana, CA 91356, USA. Tel: (818) 
342 -3127. 

litíio ., a a rrut _ . rtaoli O t2345á ?01 

Audio - Technica 
modular mics 

Audio -Technica have introduced a 
new modular series of microphones, 
which they describe as having been 
designed for low self-noise and high 
output. The design is transformerless 
and externally polarised 48 V 
phantom power with a range of three 
interchangeable capsules. The 
capsules are the ÁT4051 cardioid, the 
ÁT4049 omnidirectional and the 
ÁT4053 hypercardioid. Apparently 
their responses have been tailored so 
there is a minimal effect on the sonic 
character when capsules are changed. 
General specifications quoted include 

a frequency response of 20 Hz to 
20 kHz; 144 dB SPL (1% THD). An 
optional capsule output attenuator is 
available giving up to 159 dB SPL 
handling. Standard features include 
an integral 80 Hz highpass filter, 
foam windscreen and a black low 
reflective chrome finish. 
UK: Audilec Distribution Ltd, 6 

Hornsby Square, Southfield Ind 
Park, Laindon West, Essex SS15 
6SD. Tel: 0268 419198. 
USA: Audio -Technica US Inc, 1221 
Commerce Drive, Stow, OH 44224. 
Tel: (216) 686 -2600. 

Sondor a'90 
The a'90 is the latest addition to the 
Sondor range of Perfotone Machines 
magnetic film recorders. Entirely 
manufactured in 19 inch modules, 
the a'90 is available as a Sondor 
flatbed console or in 19 inch racks 
with two units fitting in a single 
rack. The transport accepts 16 and 
35 mm film with automatic 
changeover of all parameters. There 
are pre -aligned head assemblies for 
16 standards. The a'90 has direct 
sync capability up to 30 times normal 
speed; standard bi -phase signal 
interlock; master or slave capability 
and with 1, 2, 3, 4, 6 and 8 tracks 
standard. Transport uses a 
pinchroller to ensure best 
performance and a new torque 
control system is pulsecode driven 
and is claimed to guarantee constant 
tape tension in all modes. 
Sondor Willy Hungerbuhler AG, 

Gewerbezentrum, CH -8702, 
Zollikon, Zurich, Swi&zerland. Tel: 
(0)1 391.80.90. 

Software updates 
E -mu: Revision 1.21 for the EIII 

adds new features including digital 
effects such as digital delay and ping 
pong modes, a scrub wheel for 
moving about in sample data, Stack 
Mode to trigger up to 16 channels 
from one key, enhancements to the 
sequencer and MIDI/SMPTE 
implementation. This upgrade is 
available free to registered Ell' 

owners. 
New England Digital: Release 0 

the new Mac II -based workstation 
gives greater frequency resolution 
and accuracy to the Synclavier's 
stereo sampling capability; other 
sampling enhancements include a 

new zero -line editing display and 
multiple crossfade times of up to 

6.5 s. 
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NEWS 
RTS modular 
loudspeaker 
The MSA325 modular loudspeaker is 
a full range rackmountable speaker. 
It is lU high and one half rack 
width so it is possible to place a pair 
in a standard EIA 19 inch space. A 
pair of mounting ears are provided 
with each unit. Originally designed 
to be used with equipment from the 
RTS range, it can be used in any 
application where space is tight. The 
small dimensions are achieved by 

using a very thin 4x8 inch high 
compliance transducer mounted at an 
angle within the wooden enclosure. 
Maximum power handling capability 
is 10 W. 

RTS Systems Inc, 1100 West 
Chestnut Street, Burbank, CA 
91506, USA. Tel: (818) 843 -7022. 
UK: Future Film Developments, 114 
Wardour Street, London W1A 3DG. 
Tel: 01 -434 3344. 

NED High Res 
workstation 

New England Digital have recently 
introduced a high resolution 
graphics workstation to form a new 
control unit for the Synclauier digital 
audio system and the Direct -to-Disk 
digital recorder family. Based around 
a customised Apple Macintosh II and 
a proprietary video graphics card, the 
workstation can drive up to two high 
resolution 19 inch colour monitors 
and features a track ball allowing 
realtime scrubbing and scanning of 
digital audio material. The 
advantages of the new system include 
superior graphics power and speed of 
operation. NED is offering owners of 
the existing Pericom terminal the 
original purchase price as a trade -in 
towards the new workstation. 

Direct -to-Disk users can now record 
at 100 kHz on all available inputs 
simultaneously with a new hardware 
upgrade using oversampling A/D 

converters designed in partnership 
with Analogic Corporation. New 
options are also available for the 
Synclauier and Direct- to-Disk 
note /event sequencer enabling users 
to make velocity and duration scale 
changes on any of the sequencer's 
200 tracks. For the Direct -to-Disk 
system, cut and paste edits can now 
be performed from pre -programmed 
function keys on the terminal and 
the track ball allows fast location of 
in/out points. A new hardware option, 
the GPI board, lets transport and 
motion be controlled from any 
appropriate mixing console. 
New England Digital, 49 North 
Main Street, White River 
Junction, VT 05001, USA. Tel: 
(802) 295 -5800. 
UK: Harman (Audio) UK, 114 -116 
Charing Cross Road, London WC2H 
ODT. Tel: 01 -379 6566. 
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E -mu expands 
Emulator III 
E -mu Systems have a range of new 
products for the Emulator III Digital 
Sound Production System. The NH 
Rack packages all the features of the 
EIII in a standard rackmount format 
and will be available with 4 or 
8 Mbytes of RAM. The HD300 is a 
300 Mbyte rackmountable hard disk 
storage system for the EIII that 
communicates over an SCSI interface. 
The HD300 will load a complete 
4 Mbyte bank of 16 bit sound in 
under 9 s and comes with 10 banks of 
factory programmed Ell sound. 

A range of new sounds have also 
been added for the Ell: including 
stereo steel drums, stereo French 

horns, stereo synth combo, flauto 
bonita (flute), vintage synths and 
ambient dance club. Sounds are sold 
by the 4 Mbyte bank. 

Existing Elll registered owners will 
receive the MI Tutorial, an 
advánced applications guide to the 
system, with a range of topics 
including sampling, sequencing, 
interfacing, preset templates and 
applications notes. This Tutorial will 
be regularly updated. 
E -mu Systems Inc, 1600 Green 
Hills Road, Scotts Valley, CA 
95066, USA. Tel: (408) 438-1921. 
UK: Syco Systems, 20 Conduit Place, 
London W2. Tel: 01 -724 2451. 

Musicomp digital 
products 
Musicomp have announced two new 
products. A 2- channel sampling rate 
frequency converter, the GRC 0202, 
is available either for use with the 
GTI 0202 to provide input/outputs of 
all formats or as a standalone unit 
with specific input /outputs. 
Conversion is linear interpolation 
and all 16 bits are handled with 
internal words of 20 bits. 

Beyer Tour 
BeyerDynamic have introduced a new 
series of microphones known as the 
Tour Group series. These mics are 
designed for live band use and all 
feature extra strong reinforced steel 
baskets and are finished in a non- 
reflective matt black. The series 
includes some new mics such as the 
MCE80TG and the MCE81 TG as 
well as some from the standard 
Beyer ranges such as the M88, M380 
and M300, which are distinguishable 
from the standard versions due to the 
Tour Group series features. 
Eugen Beyer Elektrotechnische 
Fabrik GmbH, D -7100 Heilbronn, 
West Germany. Tel: 071 31617 -0. 

UK: BeyerDynamic, Unit 14, Cliffe 
Industrial Estate, Lewes, Sussex BN8 
6JL. Tel: 0273 479411. 
USA: BeyerDynamic Inc, 5 -05 Burns 
Avenue, Hicksville, NY 11801. Tel: 
(516) 935-8000. 

The second product is the MIS 
3248B, a digital format converter 
capable of handling 48 tracks. This is 
an addition to the existing range. 
The 24/32 converters are still 
available and can be upgraded at a 
later date to 48 -track if required. 
Musicomp, 3 Petley Road, London 
W6 9SU, UK. Tel: 01 -386 8019. 

Group mics 
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Introducing 
the Model 363. 

Auto Compare ..,,. 
Ref Tape 

D Dolby SR/A 

.,` ® Dowq SR/A 
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* 
in out 

rec 

ti1 fá i1 

play in out 

Spectral Recording/ 
A-Type Noise Reduction 

Cat. No. 300 Module 

0* A. 

00 
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Dolby SR Spectral Recording and A -type 
noise reduction in one switchable, two channel unit. 

)olby Laboratories Inc., 100 Potrero Avenue, San Francisco. CA 94103 -4813. Phone 415 -558 -0200. Telex 34409. Facsimile 415- 863.1373 346 Clapham Road. London SW9 9AP 

Phone 01- 720 -1111. Teles 919109. Facsimile 01- 720.4118, Dolby and the Double -D symbol are trademarks of Dolby l rcensin0 Corporation. Dolby Laboratories Inc 1988 S88/84v; 
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DAT. Whoever said it woul 
With portable recorders now available, recorders, the DTC 1000ES and the remarkable 

the DAT format can fulfil its promise as the carry- anywhere device, the TCD -D1O. This 

digital two -track standard for any 

ro essional audio application. .f PP lication. 

Europe's leading pro -audio centre 

now stocks the full range of Sony DAT 

recording technology. Not only 

is HHB the leading independent 

distributor for Sony Broadcast 

professional audio products, 

but the company has been officially 

appointed the first independent 

pro -audio distributor of Sony's 'consumer' DAT 

guarantees full service support and 

Sony spares back -up. 

The stunning and compact 

TCD -DI 0 is supplied with a full 

range of accessories including carrying case, 

power unit, battery, battery charger and stereo 

microphone. The recorder even offers remote 

control recording functions. 

The DTC 1000ES is already an 

HHB best -seller, providing superb 

digital quality at a highly competitive 
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d never get off the ground? 
price. For DAT performance with professional 

facilities, the Sony PCM 2500 carries a full 

range of digital inputs and outputs, 

including SDIF 2 and 

AES /EB U for recording 

at sampling rates of 44.1 kHz as well as 48kHz. 

For fully professional recording on the move, 

the PCM 2000 heralds 

a new digital era - at a 

stroke. Sturdy design 

and built -in time code 

facilities are backed by two times oversampling 

in record and twin A to D and D to A conversion. 

Put simply, the PCM 2000 sets new standards 

in digital recording performance. Period. 

Of course, you don't have to take our 

word for it. Why not pay a 

visit to the Scrubs Lane 

demonstration facility 

and meet `The Sony DAT Family' in person. 

Alternatively, call 01 -960 

2144 and ask for our new 

brochure. With the extra 

benefit of large stocks 

of DAT tape at new low prices, the HHB DAT 

experience is something you cannot afford to miss. 

HHB HIRE &SALES, 73-75 SCRUBS LANE LONDON NW10 6QU PHONE 01- 9601144 TELEX 923393 FAX 01 -960 1160. 
34 
mI V 
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This letter was recently received by 
AMEK, unsolicited and without 

rom tin 

Greene Street were the first in the 
world to purchase the AMEK 
APC1000. To be the first to buy 
"new technology" is Always a risky 
business, but it is clear that their 
commercial judgement was correct. 

The list of APC 100C owners is now 
growing fast as more people become 
aware of the creative and commercial 
possibilities from this powerful tool. 

Contact us now and f nd out more about 
what we can do for you. 
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Head Office, Factory and Sales: Amek Systems and Controls Limited, New Islington Mill, Regent Trading Estate. 
Oldfield Road, Salford M5 4SX, England. Telephone: 061 -834 6747. Telex: 668127 AMEK G. Fax: 061 -834 0593. 

AMEK/TAC US Operations: 10815 Burbank Blvd, North Hollywood, CA 91601. Telephone: 818/508 9788. Fax: 818/508 8619 

°' London Office: AMEK at HHB, 73 -75 Scrubs Lane, London NWIO 6QU.Telephone: 01 -960 2144 
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NEWS 
Ampetronic Minimix 
mixer 

Ampetronics Minimix is a very 
compact miniature 6/2 mixer 
providing six channels each with 
2 -band EQ, mic and line inputs, 
input gain control, panpot and rotary 
fader, together with an aux send and 
return. Additional mono and 
headphone outputs are available, and 
LED level meters are provided. A 
separate power supply is included 

and a rackmounting kit is also 
available. Ampetronic see it as 
finding use as a sub -mixer, 
particularly for keyboards and drums; 
Ampetronic Ltd, Nathanael 
House, 21-23 High Street, 
Bassingham, Lincoln LN5 9JZ, 
UK. Tel: 0522 858118. Fax: 0522 
858034. 

Maplin Electronics 
power amplifier kit 
A new addition to the range of 
electronic kits produced by Maplin 
Electronics is a 1 kW MOSFET 
power amplifier. Comprised of four 
module kits, the complete amplifier 
incorporates a monitor module 
providing short circuit protection and 

is designed to retail at about a 
quarter of the price of comparable 
ready -made products. 
Maplin Electronics, PO Box 3, 

Rayleigh, Essex SS6 SLR, UK. Tel: 
0702 554161. 

VRS data magnetic 
media eraser 

VRS Data Ltd have added to their 
range of magnetic tape bulk erasers 
an inexpensive desktop model 
designed to erase magnetic tape or 
film on reels up to 16 inches 
diameter and up to 2 inches wide. It 
will also deal with most commonly 

Studio Sound, December 1988 

available cassettes, cartridges and 
floppy disks. 
VRS Data Ltd, Bentley Hall, 
Blacknest, Alton, Hants 
GU34 4PU, UK. Tel: 0420 23364. 
Fax: 0420 23669. 

Coax connectors 
Coax Connectors have introduced a 
coaxial connector Between Series 
Adaptor Kit. This consists of sets of 
male and female mating halves that 
can be coupled together to form many 
different combinations from any of 
the following types: SMA, BNC, 
TNC, N, UHF and Mini UHF. 
Additional types such as F, Euro TV, 
RCA Phono and MUSA can also be 

added to the kit. The connectors are 
nickel -plated with PTFE insulations 
and gold -plated contacts and come in 
a zipper case complete with two 
spanners. 
Coax Connectors, 1 &3 
Sandycombe Centre, Sandycombe 
Road, Richmond, Surrey TW9 
2EP, UK. Tel: 01 -948 7047. Fax: 
01.948 2125. 

Pro Co Sound 
interface boxes 

Music Lab has taken on UK 
distribution of two ranges of audio 
interface units manufactured by Pro 
Co Sound of Michigan. The Monoface 
range consists of seven compact 
interfaces for stage and studio use, 
including DI boxes for 'standard' and 
'audio- visual' use, microphone 
splitters and a combiner, and 
headphone splitters. The Multiface 
range comprises multichannel units, 
including multiple DI boxes, 

balancing /isolation boxes, microphone 
splitters and monitor speaker 
switchers. Neutrik connectors are 
used throughout and the Multiface 
range is supplied with detachable 
rackmount ears. 
Pro Co Sound Inc, 135 East 
Kalamazoo Avenue, Kalamazoo, 
MI 49007, USA. Tel: (616) 388-9675. 
UK: Music Lab Sales, 72 -74 
Eversholt Street, London NW1 1BY. 
Tel: 01-388 5392. 

Audico 200 -9 cassette 
tape length verifier 
The Audico 200 -9 timer /rewinder/ 
exerciser gives a fast readout, in 
minutes and seconds, of the playing 
time of a cassette; a C60 is timed in 
less than 20 seconds. It has two 
independent cassette transports, or 
'stations', which can be used as rapid 
rewinders, rewinding 400 C60s per 

hour. The second station also 
functions as an exerciser, soak 
testing shells and mechanisms to 
determine quality. 
Audico Inc, 219 Crossen Avenue, 
Elk Grove, IL 60007, USA. Tel: 
(312) 640 -0030. 

Trace Elliot VR 350 
amplifier 
Trace Elliot have produced a 
rackmounting power amp version of 
the recently launched VA350 valve 
amplifier head. The main difference 
in the rack version is that it does not 
include the solid state GPIÌ preamp 
used in the VA350, although a flat 

response preamp is incorporated and 
the unit is covered by a three year 
warranty. 
Trace Elliot, Unit 7, 49 Braintree 
Road, Witham, Essex CM8 2BZ, 
UK. Tel: 0376 517237. Fax: 0376 
518527. 

Volt chassis 
loudspeakers 

Volt Loudspeakers have supplied 
details of a range of drive units 
covering a wide cross -section of pro - 
audio requirements including PA 
systems, keyboard monitors, and bass 
and guitar cabinets. Of particular 
interest are those suggested for 
studio monitors including three 
bass /midrange units handling 
continuous power levels from 125 to 

250 W. Extremely detailed 
specifications are provided, including 
a full set of Thiele -Small parameters 
for each driver, making it 
comparatively simple for these units 
to be incorporated in custom systems. 
Volt Loudspeakers Ltd, Benlow 
Works, Silverdale Road, Hayes, 
Middx UB3 3BW, UK. Tel: 01-573 
4260. 
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A Good Reason To Call RTS 

When You're In The Business 

Of Recording On Tape. 

Our Model 927 Programmable Reference Tone Generator adds a new 
dimension to tape recording quality assurance. 

Operating in a stereo mode, it is user programmable with discrete tones, 
pink noise, noise reduction tones, phase check, stereo I.D. and more. 

We think the 927 can improve your audio business. Please call or write 
for descriptive literature. 

PROFESSIONAL INTERCOMMUNICATIONS PROFESSIONAL AUDIO PRODUCTS RTS SYSTEMS 
I N C O R P O R A T E D 

1100 West Chestnut Street Burbank. California 91506 Telephone 818 840 7119 Telex 194855 Telefax 818 842 4921 

INTERNATIONAL 
DISTRIBUTION 

AUSTRALIA 
PACIFIC COMMUNICATIONS 
Rydalemere 
Phone: 638 -6400 

CANADA 
APPLIED ELECTRONICS 
Toronto 
Phone: 416- 252 -3761 

GERR ELECTRO ACOUSTICS, LTD 
Toronto 
Phone: 416 -868 -0528 

COLUMBIA 
ELECTRONICA DE LA SABANA 
Bogota 
Phone: 257 -24-04 

DENMARK 
INFORMATIONSTEKNIK A/S 
Kobenhaven 
Phone: 011 -45 -1 

FRANCE 
SCV AUDIO 
Paris 
Phone: 48 63 22 11 

GREAT BRITAIN 
FUTURE FILM DEVELOPMENTS 
London 
Phone: 434 -3344 / 437 -1892 

HONG KONG 
ACE INTERNATIONAL CO. 
Hong Kong 
Phone: 74522343 

ITALY 
AU INTERNATIONAL 
Milano 
Phone: 25390121 

APAN 
OTARITEC CORPORATION 
Toyko 
Phone: 333 -3891 

KOREA 
SAMA TRADING CORP 
Seoul 
Phone: (02) 733 -9336 

MEXICO 
VARI SA 
Mexico City 
Phone: 525-250-7394 

NEW ZEALAND 
GENERAL COMMUNICATIONS LTD. 
Wellington 
Phone: 881 -169 

PERU 
CARSA PROFESIONAL 
Lima 
Phone: 321510 

SOUTH AFRICA 
PRO SOUND 
Johannesburg 
Phone: 337-6556-9 

SWEDEN 
INTERSONICSYSTEM AB 
Stockholm 
Phone: 744 -58 -50 

SWITZERLAND 
GOTHAM AG 
Regensdorf 
Phone: 840 -01 -44 

RTS SYSTEMS 
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NEWS 
AES educational 
foundation 1988 
winners 

Five people have been named as 
recipients of an educational grant 
from the Audio Engineering Society. 
Robert Maher is a PhD student at 
the University of Illinois in a 
program of electrical engineering and 
audio signal processing. Kenneth 
Blair is studying for a Master's 
degree in music recording at the 
University of Surrey, England. Pablo 

Espinoso is studying for a Master's 
degree in Physics /Audio Technology 
at the American University. Robert 
Rapley is enrolled in the Master of 
Music degree program in music and 
sound recording at McGill University, 
Montreal. Eric Schuyt is enrolled in 
the Master of Music Engineering 
program at the University of Miami 
School of Music. 

Installations 
A Mitsubishi Westar mixing 

console has been installed at 
Evolution Studios, Toronto, Canada, 
to integrate with their X-850 
32- channel digital recorder. 

Forge Recording Studios, Valley 
Forge, PA, have installed Sony CD 
pre- mastering and digital equipment. 
The studio can now offer a complete 
recording and CD mastering service. 

New York Audio Productions have 
completed renovation of their new 
Manhattan studio with the 
installation of a 16 -input TAC 
Scorpion desk. Drawmer DS 201 
gates and Yamaha Q2031 equalisers 
have also been added. 

Personnel 
Nancy Stevens has become an 

account executive at One Pass, San 
Francisco, CA. Stevens was 
previously an independent 
producer /director and has worked 
with ABC, MTV, Showtime, USA 
Cable and KQED. 

Nicholas Edwards and Robert 
Essert have become associates of 
Artec Consultants of New York 
because of their long involvement 
with the company. Artec provide arts 
development, threatre planning and 
acoustics consulting services. 

PMI (Production Masters Inc) have 

Magno Sound and Video, New 
York City, have purchased a Sony 
MXP -3000 console for advanced audio 
for video post -production. 

Miami Sound Studio have 
installed a full service MIDI room 
featuring E -mu EMAX, Roland S -50, 
Yamaha DX -7, Apple Macintosh Plus, 
Casio and Siel. The room can be 
directly connected to the 24 -track 
system. 

An NED Synclauier digital audio 
system has been incorporated into 
the production and on -air operations 
at Gannett's KIIS -FM radio station, 
Los Angeles, CA. 

named Bruce E Reid general 
manager of their Phoenix, AZ, plant. 
Before joining PMI Reid was 
president and general manager of 
Producers Video Corp, Baltimore, 
MD. 

Chris Loewer becomes a computer 
editor at PMI's Pittsburgh plant. 
Loewer was previously a director at 
WKBW -TV, Buffalo. 

Spectrum Systems Design, 
Portland, OR, have announced two 
new appointments. Dick Starr 
becomes a sales rep and Matthew 
Tonjes a maintenance technician. 

Studio Sound, December 1988 

Hollywood Bowl sound 
system renovated 
Just 10 weeks prior to the season 
opening, Charles M Salter Associates 
of San Francisco, CA, completed the 
initial phase renovation of the 
Hollywood Bowl's new sound system. 
Principal consultants Elizabeth A 

Cohen and David R Schwind 
assembled a design team and 
provided a `fast- track' design within 
four weeks. 

Design objectives included: acoustic 
imaging to allow audiences to form a 
spatial impression and hear the 
position of orchestra members; 
uniform sound for almost 18,000 
seats; and greater dynamics, loudness 
and transparency. 

Three discrete microphone channels 
are linked to left, centre and right 
loudspeaker arrays. The existing side 

and distributed speakers were left in 
place to provide a surround effect to 
simulate concert hall acoustics. 

Early acoustic measurements led to 
the conclusion that fewer 
loudspeakers would lead to better 
sound. The new system eliminates 
the interference effects of the former 
system. The system takes advantage 
of techniques used in the broadcast 
industry for synthesising stereo TV 
sound. 

Other special design features 
include a stereo crossfeed, which 
feeds sound to box seats along the 
sides via the far speaker channel. To 
improve bass response, four 
subwoofers were added to reproduce 
frequencies down to 30 Hz. 

Village Recorders 
remodel Studio D 

Eint,... J31t11111M1 

A 60- channel Neve V series mixing 
console with Necam 96 automation 
was the centre of a major upgrading 
of Studio D at Village Recorders, Los 
Angeles, CA. Tape machines are by 
Studer and include A800 24 -track 
and ATR -101 1 and '/4 inch 2- tracks. 

The main monitors are Village 
custom -designed and use JBL and 
TAD components. These are bi -amped 
3 -way and powered by McIntosh and 

BGW 750C amplifiers. 
The studio is used mainly for 

tracking, overdubs, mixdown, video 
scoring and sweetening. A variety of 
acoustic environments is available in 
the large main room and there are 
two isolation booths. 

ABC's fall promotion campaign was 
the first session to take place in the 
new studio followed by guitarist 
Stanley Jordan and Dream So Real. 

NAB produce test CD 
As a follow -up to their test record, 
the NAB are now offering a test CD. 
This will contain many of the more 
common test signals for measurement 
of frequency response, harmonic and 

IM distortion, as well as many 
specialised broadcast test signals. 

For further information contact 
Stanley Salek, tel (202) 429 -5391. 
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BE THERE! 
All that's new in the international recording 
industry comes together at APRS 89. 

The technology, the products 
and the services . 

Simply 
the latest and the best. 

From 7th -9th June next, 
at Olympia 2 in London, 
APRS 89, 
the 22nd annual exhibition of 
professional recording 
equipment will draw technically 
qualified visitors from around 
the world. 
There's no show like it ... BE THERE 

For more information please contact the organisers: 
Association of Professional Recording Studios Ltd, 

163A High St, Rickmansworth, WD3 1 AY, 
England. Tel: (0923) 772907 Fax: (0923) 773079. .. ; th1 profssior-ial 

recordirig as=ociatiori 
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/Digital recording techniques call for 
high quality microphones and audio 

processors. 
We supply the microphones. 

Get more information from your dealer or directly from 

AKG AKLSTISCHE U. KINO-GERATE GESELLSCHAFT M.B.H. Brunhildengasse 1, A-1150 Vienna/AUSTRIA Tel (222) 95 65 17-0, T. 131839 akgarc a, Fa:: (222) 92 34 58 
AKG . . . . . . 
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Our greAtes 
1 - There's only one way to build 

a great reputation. And that's to do it 
consistently, hit after hit. 

We set the analog standard with 
Ampex Grand Master® 456. We pioneered a new digital standard with 
Ampex 467 digital mastering tape. And we developed Ampex 406 for 
outstanding performance in a wide range of analog mastering applications. 

When it comes to analog and digital mastering tapes, nobody 
offers a wider selection. 

More great performers record their hits on Ampex tape than any other 
tape in the world. While opinion may vary AMPEX on what it takes to make a hit, there's no 
argument on what it takes to master one. 

Ampex Magnetic Tape Division, Acre Road, Reading, Berkshire RG2 OQR England (0734) 875200 
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Sony has created who: many thought was pure 
fantasy .. 48 channels. of digital audio on half -inch 
tape. The use of the latest VLSI developments and 
the most advanced head technologies have not only 
made this possible, they have provided a host of 
features that a-e out of this woild. 

There's only one company that could have gone so far 
- so fast! 

SONY 
The PCM -3348, 
a generation ahead. 
Sony Broadcast Ltd. 
Betgrave I -ouse, Basing View. Basingstoke, Hampshire RG21 2LA, United Kingdom 
Telephone (0256) 55 0 1', International +44 256 55 0 11. Telex 85 84 24, Fax G2 /G3 (0256) 4745 85 
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SYSTEM: 1024B 1 
1 
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Compact tri -amp active monitor. 105dh SPL per pair, 43Hz to 

20Kz response. Fully integrated and protected. Standard and 

X Nearfield versions available for small control rooms, mobiles 

and console mounted applications. 

VYY X 

Ix AAA X / 
STATEMENT: BATTERY STUDIOS 

r,, 9r9r41r4Large 

triamp active monitor. 115db SPL per pair, 32Hz to 

response. Completely integrated system for precise 

in medium sized control rooms. 

/\ /\ \ /\ 

XXXXXXXXX 
For our new CD editing suite we needed detail without 

fatigue. The GENELECS did this so well that we bought an 

additional pair for our transfer room. 

We first heard these speakers at Masterworks in New York 

and we really had to try them out. Scenic Sounds put them / in, the engineers loved them so thirty-six hours later, we 

bought them. \/ \/ \i \/ \/ \/ \/ V V V V 

D I S TR I B U T I O N 

0.11 SCENIC SOUNDS EQUIPMENT 

MARKETING LIMITED 

Unit 2 10 William Road 

London NW1 3EN 

Tel 01 -381 1262 

o 
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ROYAL BRITAIN 
BY IMAGINATION 
Tim Frost looks at this audio -visual 
journey through Britain's Royal history 

On the press day, Kings, 
Queens and Princes 
crowded the bar and the 
photographers worked 

hard for their pictures. The Royal Britain 
`exhibition' in London's Barbican opened with a 

flourish of PR activity. A large slice of 

theatreland's personalities, pressed into service as 
royals of the past 1,200 years, posed for the 
paparazi. 

Behind the scenes not an inch of tape was in 
sight. The original soundtrack, recorded at one of 
the country's least famous 24 -track SSL studios, 
was being continuously accessed from over two 
dozen CD and videodisc players. 

This new extravaganza has transformed a 

redundant site at the Barbican into a walk 
through history cf the British monarchy. It is the 
latest of the permanent audio -visual experiences 
to be installed in the UK tourist scene. 

The whole of the show was put together by 

Imagination, a prospering London organisation 
that normally produces large scale corporate 
presentations for the likes of Ford and Lloyds. 
Creating major product launches with budgets 
that would make a West End producer weep, 
Imagination have set up a sophisticated in -house 
facility to meet most of their own audio 
production needs. Deep within their central 
London offices is one of the few 24 -track 
SSL/Dolby SR studios that turn away A &R men. 

The studio is busy enough recording and mixing 
the original soundtracks that feature largely in 
Imagination's productions. To Julian Scott, head 
of audio, the in -house facility allows an integrated 
approach to the sound production. Scott can get 
involved at each stage of the project, from original 
concept to final presentation. 

Royal Britain is Imagination's first move into 
the permanent exhibition market and it generated 
a certain amount of back -to- basics thinking. 

The show is designed as a walk through corridor 
with 25 AN zones each depicting a Royal era 
from the pre -Christian tribes to the current Royal 
Family. Each zone has a soundtrack and 
associated visuals that last between 30 seconds 
and a couple of minutes. 

There is no technical tradition for this sort of 
show. Multitrack recorders, cassette and cartridge 
machines, videodisc or solid state systems have all 
been employed in this kind of spectacle. For 
Imagination's large scale corporate presentations, 
Julian uses multitrack tape, balancing the show 
live. For the one- or two -day presentations, with 
all the material unfolding in a long sequence, 
tape is ideal. 

In the permanent presentation, with a 

multitude of sections doing different things at 
different times, tape is really unsuitable. Running 
short sections 10 hours a day, seven days a week, 
stretches tape to its limits (sorry). The tape wears, 
the head wears and the constant shuttling puts a 

A cast of Queen Victoria in an industrial setting 

major strain on the best of transports. And, of 
course, this is an industry of maximum use and 
minimum servicing. Head cleaning at irregular 
intervals is rated as sophisticated support. 

Cost effective alternatives to tape are available 
to the AN market. Both videodisc and solid state 
systems are well established. Videodisc is often 
used for high quality, repetitive video playback 
and in interactive video, where the disc player is 
used with a dedicated computer or PC. 

Companies like Philips and Microvitec are well 
established in short run disc production and costs 
are relatively low. The initial plan was to use 
videodisc throughout as a 4 -track playback 
system. Sound would be recorded normally on the 
disc's audio channels and also PCM- encoded on 
the video sector. The videodisc player is simply 
treated as an alternative to a 1630 or Fi. 

This technique has not been tried before and the 
test disc turned out to be a complete failure. The 
FM audio was fine but the digital was corrupted 
by data overwritten by the videodisc's control 
system. 

Scott recalled his disappointment, "We could 
have looked for ways round the problem but time 
was pressing and there were no guarantees of a 
solution. We looked at the other technologies 
available. We had contracted Electrosonic to 
supply the control hardware and computer 
software to drive the show. They had already 
developed a solid state system, which is running 
in venues like Beaulieu." 

Solid state storage is not uncommon in the AN 
and presentation business. For short messages 
this technology offers software control, with no 
wear and relatively low cost. These systems have 
been developed primarily for messages either in 
public areas or for phone use where the 6k 
bandwidth and moderate noise floor is perfectly 
adequate. 

The minimum specification for this show was to 
be 15 kHz bandwidth and a -60 dB noise floor. 
Electrosonic, who are one of the largest A/V 
hardware and software manufacturers, responded 
by developing an upgraded version of their 
Soundstore system, taking the bandwidth to 
12 kHz. But in listening tests, the engineering 
and production team were still concerned that the 
performance was not up to the standard required. 

Scott had already thought about CD for non - 
sync background music and effects use. It wasn't 
considered for the program system because of the 
high perceived software costs and limited range of 
controllable players. 

"We hadn't looked into the idea of using CD as 
the main system because we thought the disc 
prices were geared up to large production runs. It 
turned out that the short -run costs were nowhere 
near as high as we imagined." 

With CD production capacity now exceeding 
demand it is possible to get cost effective short - 
runs within a tight timeframe. Approaching 
Disctronic, Scott was able to get a fast turnround 
deal on a package of 50 discs for well under 
£ 1,000. 

The hardware problem resolved itself with the 
release of the new Studer CD player. Apart from 
being very solidly built, the B226 has an RS232 
interface, which largely matches the videodisc 
interface. Electrosonic were easily able to modify 

their 5003 interface to drive it. The only major 
difference, in practice, being the very slow data 
transfer rate of the Studer interface. 

In parallel to developing the hardware side, the 
Imagination team were putting together the 
soundtrack for the 25 zones. As with the majority 
of Imagination's production, the music is a 

commissioned score. Film and TV composer, Mark 
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ROYAL BRITAIN 
BY IMAGINATION 
Emney has worked with Scott on several other 
projects. He was brought in to compose and 
arrange the music for all the zones. 

Opting for musical styles contemporary to the 
period of each zone, the instrumentation list reads 
like an early instrument catalogue. Hurdy gurdys, 
viols and sackbutts sat side -by -side with more 
conventional orchestral instrumentation. 

Most of the studio recording was done in the 
Imagination suite, with only the string sections 
being recorded outside, at CTS. The main studio 
is one of three facilities within the Imagination 
offices. A `radio' studio and voiceover room are 
both kept fairly busy with the type of productions 
that are Imagination's bread and butter. 

The most unusual feature of this Eastlake 
studio is the absence of commercial customers. 
Imagination's studio listing is restricted to the 
SSL user list. They are not APRS members and 
don't promote themselves as a commercial facility. 

"The SSL user list generated a lot of enquiries 
from A &R men asking what studio time deals we 

were offering. Being in central London with 
24- track/SR we are a well- equipped, attractive 
facility but it is important to us to keep the 
studio free for our own projects. As we develop a 
presentation, the work has to continue at our own 
pace, which means using the studio at times that 
suit us, and it is not unusual to get last minute 
changes to a large production. 

"Recently we had a client with a major 
corporate show scheduled for the Sunday. They 
came up with some major changes on the Friday 
night. It would be nearly impossible to book 
musicians and a good studio at that sort of 
notice." 

In fact, the studio is commercially viable. It is 

treated as a separate cost centre within 
Imagination. Booking its time internally to the 
end customer, it shows a working profit at the 
end of the year. 

The SL 6000 E was chosen because of its 
facilities and ease of use. Scott reckoned that the 
automation would have been rarely employed to 
its full advantage so didn't justify the cost. 

Dolby SR was a logical addition to the 
hardware as it allowed a reliable and consistent 
improvement to the audio quality. 

"We first used SR over two years ago for a car 
launch. I went on to install one of the earliest 

24 -track units to improve the multitrack 
performance. Now that Molinare, Complete Video 
and a lot of other video production houses have 
SR, life is becoming easier for transferring tapes. 

"I do use a lot of PCM for stereo work. For high 
quality 4 -track work we've locked PCM/Beta 
players together by recording timecode on the 
linear tracks. But, at the moment, I'm not even 
thinking about multitrack digital equipment." 

The Royal Britain studio work was recorded on 
the MTR90 using a straight wire approach. 
Minimal EQ and no compression or limiting. 

There was a fair amount of location recording 
involved for musical sequences and background 
atmospheres. The plainsong section, performed at 
Worcester Cathedral, and the open air brass band 
arrangements for the Victoria zone, were recorded 
on a mix of Nagra/SR and PCM equipment. Scott 
uses a Seck desk, which, with carefully set levels, 
works well for location recordings. 

All the sections including the voiceovers were 
collated into a single Dolby SR master. This is 
not a traditional final stereo mix. In some zones 
two CDs run simultaneously with commentary 
overlaying the background music. For these zones 
the music and commentary are placed as separate 
sequences. 

The balance takes into account the rather 
difficult replay circumstances, which can wreak 
havoc with a good studio mix. The relative levels 
of music, effects and commentary can change 
radically bringing some elements forward and 
making others almost inaudible. The Rogers 
LS3 /5As. have been installed in the Barbican 
venue as the primary speakers and so the master 
tape was also monitored on these, to reduce the 
problems of a deviating playback. 

The budget has allowed for a total of four discs. 
The first was the trial disc to check the viability 
of the system. The next two are the A and B 

master discs currently in use on the show. 

The final disc will be cut later. It will contain 
any remixes that are thought necessary after the 
show has been running for a while. Scott is 

monitoring the replay in the exhibition under a 

wide range of conditions, keeping a wary ear out 
for comments from the customers. 

Tape One were given the job of transferring the 
tape to a 1630 CD master. Scott went to Tape 
One because of their all- digital facility. 

Sound producer and engineer Julian Scott and composer Mark Emney at 
Imagination's main studio 
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"From the stereo mix onwards, I wanted to stay 
digital and keep the quality as high as possible. 

"The AudioFile has the capability of working 
the soundtracks into an exact time slot. So all the 
looping of background music and effects could be 
done within the AudioFile without an additional 
generation copy." 

The City of Sheffield Youth Brass 
Band during a location recording 

One of the most complex features of this kind of 
show is the integration of all the visual cues, 
effects and audio cues. The AudioFile's ability to 
get a track to fill a time slot down to a fraction of 
a second is a major benefit to the A/V producer. 

The two discs carry the sound segments for all 
the zones. Each of the Studers access just the 
track that relates to its own zone. Using the 
Electrosonic software, each of the PC XT 
computers control three to four zones. The RS232 
feeds goes to the interfaces of all the outboard 
equipment -slide projectors, motors, lighting, film 
and the CDs. The timings for each cue are read 
from the computer's internal clock, which keeps 
everything together. The B226s are given 
instructions from the program to search for the 
relevant track start time and pause until 
required. The end of the track is calculated from 
the computer's clock rather than trying to read 
from disc. With the slow baud rate, by the time 
all the data had gone back and forth the track 
would have seriously overrun. 

While there is no requirement for close 
synchronisation between the zones, the playtime 
accuracy of compact disc is good enough to track 
sound effects to visual cues. The continuous 
background sounds for some zones are also 
derived from disc. A gentle fade in/fade out 
disguises the short break as the disc resets. 

The only sound not coming off disc of some sort, 
is in the Living Image talking head of Elizabeth I. 

Using 16 mm film projected on to a dummy head 
and the sound, noticeably, comes off film. 
Ironically, if the system is poor to start with, 
there are very few ways of fixing it up. Effective 
noise reduction systems rely on a fairly good basic 
performance level as a starting point. 

There are three videodisc players integrated 
into the system, used more conventionally than 
originally planned. Of the two video zones, one, 
the Family Firm is silent. Not to waste any spare 
capacity, the audio outputs are fed off two other 
areas including the heavily musical Finale zone. 

The video disc for this was cut from a pair of 

U -matic masters, one for the video and the other 
being the audio, PCM encoded. Again, this is 

something new. There is not much demand for 

digital soundtracks in training videos. 
At the launch some noise had crept into this 

sequence. There are various theories why, most of 

them centring on human rather than equipment 
error. Philips are recutting the disc, which will 
most likely cure the problem. 

Certainly the whole project works and works 
well. Whether or not the customer appreciates all 
this technology and effort, it's the overall 
production values that make it satisfying. 
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Why the world's top studios 
overwhelmingly choose 
Mitsubishi digital 

Of the top studios in Los Angeles, Nashville, 
New York and London, the overwhelming 
choice for digital is Mitsubishi. Why? Because 
the vast majority of top producers insist on 
Mitsubishi for their digital work. And why is 
that? Because Mitsubishi sounds best. 

Mitsubishi machines make digital recording 
profitable for the studio owner. They attract 
more and better clientele -and command higher 
rates. Plus they're more productive and more 
reliable in professional recording applications. 

Mitsubishi's new X -880 is smaller and 
lighter thanks to LSI technology. It uses less 
power and runs quieter. It's our third generation 
multi -track (we've been at this longer than any- 
one). And it's fully compatible with X -850 
recorders, so you'll be compatible with most 
other top studios. 

All the features of its predecessors are here 
and more, including improved design auto - 
locator and a sample accurate chase synchro- 
nizer option for 64 -track lockup. 

Call for a brochure or demonstration in 
your studio. 

New X -880 32- channel digital 

PFa001G1 

DIGITAL ENTERTAINME 
225 Parkside Drive, Sar Fer 
New York: Phone (212) 713 -I 
Canada: Phone (416) 36S'?'` ,, 
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There are many 
surprising facts in life: 
that New York is nearer 
to London than Los 

Angeles; that glass is made from sand; and that 
until early this year there was not a 24 -track 
studio within the centre of one of the most 
important cities in the world for popular music. 

The Pink Museum is an unusual name for an 
unusual facility. On entering the studio you are 
confronted by wrought ironwork and ornate 
carpentry that gives the place the ambience of a 
Buddhist temple in China. The delicate perfume 
emanating from the jasmine and other exotic 
flower beds only adds to the illusion. But it's not 
the East at all, Near or Far. If anything it is 

north: Liverpool. 

many live very near to the studio. Even when not 
working they will often drop in for coffee or you 
may bump into them outside the studio in Lark 
Lane. This is the `Covent Garden' of Liverpool. 
The Lane is packed with restaurants of every 
conceivable cuisine as well as record and music 
shops, wine bars and pubs. It has its advantages 
for young bands from outside the area too because 
they will soon get into the local scene just by 
socialising in the Lane when not recording. 

So much for the sociological reasons for working 
at Pink Museum. What about the musical and 
technical ones? Haralambous had a longstanding 
association with designer Phil Newell whose 
varied past includes a period as a director of 
Virgin's holding company, which is where the two 
first met. When Haralambous decided on the new 

DESIGN:THE PINK MUSEUM 
The conversion of this former motor 
museum was not straightforward, but 
the result was a rather unusual studio. 
Report by Janet Angus 

The studio's owner, Hambi Haralambous 
previously owned a small 4- and later 16 -track 
recording set -up called the Pink Studio, which he 
started with his advance when he signed to 
Virgin as Hambi and the Dance, back in 1981. As 

he says, this arrangement worked well because 
"the album didn't really take off but I've still got 
a studio ". 

In an area where there isn't exactly an 
abundance of recording facilities, even the Pink 
Studio was thriving with many famous -name 
bands using it for demo and B -side work. 

Haralambous wanted to offer them facilities that 
would make them stay. Well, not only has he got 
his dream studio but he has also got his 
customers; the first few months saw the arrival of 

the Christians, Liverpool Football Club, Aswad, 
China Crisis, Echo and the Bunnymen...the list 
goes on. 

Quite apart from anything else the location is 

perfect. Liverpool is still the birthplace of many 
artists and bands but these days, rather than 
head for London, they stay Liverpool -based and 
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facility he sought Newell's advice. 
Two sites were considered: a Victorian fire 

station with stables for the horses and a lot of 

character, and a motor museum. Not only was the 
Lark Lane Motor Museum packed with vintage 
cars, it also featured yards of ornate wrought 
ironwork and for Haralambous and Newell it was 
love at first sight. In fact, so impatient were they 
that they were crawling around under the cars 
with tape measures and strips of masking tape 
working out the layout, long before the museum's 
owners had a chance to clear out. 

Newell is something of an idealist; aesthetics 
being of primary concern: "I'm a designer not a 
business man." He is not too artistic to be aware 
of budgets, however, but on this occasion it was 
Haralambous whose heart ruled his head and took 
him down potentially hazardous avenues, causing 
a few financiers to frown with concern. There is 

no denying that the end result has been worth 
every penny but the gamble caused a certain 
amount of friction. 

The budget was initially very carefully worked 

out and structured. It was decided that the 
building had so much character it would be a 
waste to simply fill it from wall to wall with 
isolated recording rooms. "The building asked for 
space somehow," explains Newell. "It seemed 
criminal to tear down the wrought ironwork. 
What's best? Something unique or just another 
studio ?" 

The 3,000 ft' building had a balcony running 
along one side and one end wall, with a wrought 
iron balustrade. It was unanimously agreed that 
this should remain. It provides a relaxation and 
kitchen area away from the pressure of the 
studio. The roof has glass panels running the 
length of the building and consequently the 
interior is virtually like a greenhouse. Hence the 
abundance of indoor gardens that lend a very 
special atmosphere. 

Sitting in the balcony looking down at where 
the studio would be they agreed that it should be 
an interesting view -not just a big box -like 
construction. Just quite how interesting it would 
turn out to be, Newell did not realise. After all, 
they did not have unlimited resources, however, 
he made the mistake of leaving the project for a 
few days to do a site visit in Spain. During his 
absence Haralambous' imagination ran riot. 

"The architecture in Liverpool is really very 
interesting. A lot of the houses round here were 
built around the 1870s to 1900 and when we were 
doing the rooms I started looking at all the roofs 
in Liverpool and found a fantastic new world I 

had never noticed before -all sorts of turrets and 
embellishments." 

Before anyone could stop him he had organised 
the site carpenters to construct an atrium over 
the main studio area and a pagoda -style roof over 
the vocal booth and Newell arrived back to a fait 
accompli. 

"I knew how expensive it was going to be to do 
those rooms," remembers Newell, "and I don't 
think Hambi realised the complexity of doing 
roofs like that. When I came back he had put up 
the structure and had used half the materials 
allocated for other things and a lot of carpentry 
time. So I had to wash my hands of the budget at 
that point! Those roofs were an epic -it couldn't 
possibly be done within the original budget but 
Hambi decided he would find the money somehow. 
So I dropped into a consultancy role, which in fact 
allowed me more flexibility. I would keep 
designing as long as he kept turning up with the 
money to do it." 

Another bone of contention was the vast 
quantity of sunlight Haralambous hankered after. 

"I had eight panes of glass in appropriate places 
in the original design. Any studio design has to 
be a compromise between sound isolation, internal 
reflections and the amount of daylight you can 
have. Hambi was so locked into sunlight, with 
mirror -lined tunnels to direct it into places it 
wouldn't normally go, that in the end there were 
43 panes of glass and it was like a pin cushion. It 
was a difficult job." 

They weren't in disagreement all the time: "I'm 
not dictatorial, although I know Hambi thinks I 
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am. I spent 1971 to 1981 travelling with mobiles. 
And I had to come back with good recordings 
from wildly different acoustic conditions. You 
learn the hard way what works and what doesn't. 
A studio is a very personal thing. The owner's 
likes and dislikes are not necessarily mine. It has 
to be a studio they like, which is right for them. 
My biggest task is to advise what new ideas could 
be included and point out the pitfalls when 
something quite definitely is not going to work." 

For his part Haralambous concedes a certain 
stubbornness but without remorse: "I used to 
stand here in the evenings when they had gone 
and try to take it in. Yes I was a pain in the arse 
to them I know but I'm glad I was because I got 
what I wanted. All the guys had a good 

understanding of what Phil was after; they were 
very sympathetic to the whole project. That's how 
I got them to do the roofs while Phil was away!" 

What Haralambous wanted was a completely 
different interior design. When one of the builders 
outlined bricks and tongued and grooved timber 
on the control room walls the result was an 
almighty row. "I couldn't stand that. Then they 
wanted to shove up some odd bits of granite on 
the wall so I spent a week designing a granite 
motif on the wall." This motif was to be carried 
throughout the building. Implemented on doors 
and furniture, crafted personally by Haralambous 
from pieces of coloured linoleum. 

"They all laughed at me and said it would look 
stupid but it doesn't." 

Another pet hate of Haralambous' was the 
traditional method of hanging wall fabric by 
stapling and fixing it to wooden battens. "You 
end up with bits of wood all over the place. We 
used strips of fabric to hide the seams instead of 
bits of wood." 

The wood had to be different too: "Usually 
everybody uses bits of wood with knots in it. I 

didn't want it to be like that at all. All the wood 
that showed had to be hardwood and I wanted a 

light wood that wasn't yellow or brown." 
Wooden wall and ceiling cladding is machined 

obishi, which has been left in its natural state -no 

stain or varnish required. The flooring under the 
desk and in the separate machine room is maple. 
Wooden door surrounds are rag -rolled pine and 
silver birch as are the monitor speaker surrounds, 
the effects racks, the trims on the mixing console 

and the nearfield speaker stands on the desk. 
Everywhere there are wooden mouldings that 
subtly add to the overall ornate design. 

The main studio area lies beneath the atrium 
ceiling and features more corner mouldings as 
well as sunshine in the morning and late 
afternoon. The floor is blue /grey carpet and the 
ceiling is dressed in pleated oyster pink fabric. 
Lighting is by oyster shell wall -mounted lamps. A 

door in the corner reveals a microphones store 
and amp room. 

The drum room is through sliding glass doors 
and features a maple floor and Portuguese granite 
walls. Newell already has something of a 
reputation in drum room design with the Virgin - 
owned studios. The Spanish project was completed 
shortly before Pink Museum had been put 
together with a new type of local granite. Newell: 
"The drum room in Spain achieved a totally 
unique evenness of reflections, especially in the 
top end. Before I had used sandstone and 
yorkstone but this granite was very unusual. The 
room was incredibly successful and I took a 
chance on the Pink Museum to see if we could 
reproduce the same characteristics. There are no 
resonances in the room; it gives a very even 
reverberation." 

Once again Haralambous decided to be stubborn 
about having a window. He wanted the drummer 
to be able to see the stained glass window in the 
front outside wall while he was playing. Newell 

The leftover granite was used to construct the 
flower beds which run down the side of the studio 
rooms. 

Haralambous was no less dogmatic when it 
came to selecting equipment. "I knew I wanted a 
big desk and knew it should be a Neve. I was put 
in touch with a Peter Duncan who was selling off 

some original Neve consoles and I rang him up 
and said I would -buy this console." He didn't 
even see it. 

'This' is a 36-channel console custom built for 
EMI in Holland where it had undergone a 

considerable series of modifications. "And there 
was no manual. We didn't know where any of the 
routing went or anything. We managed to get 
hold of an ex- maintenance man, Peter Bol, who 

was good enough to come over here for a week. 
Without him it would have taken us a month to 
sort everything out!" 

resisted. Finally, the night before they began 
work on the granite he said: "If you can get hold 
of a porthole by tomorrow morning I suppose you 
can have one." 

"So I did," says Haralambous. He also 
persuaded the builders to use a little artistic flair 
in mounting the granite rather than simply 
sticking it up ad hoc. 

The vocal booth is in what was originally 
planned as a 'bandstand' design and ended up 
more like a Chinese pagoda. Once again the 
ceiling inside is dressed in pleated fabric and the 
lower walls Swedish beech with pine detail and 
mouldings. Upper walls are rag -rolled plaster. The 
artist can choose whether to see and be seen from 
the control room by selecting his position. Drums 
have been recorded in this section of the studio as 
it opens up into the drum room and quite a good 
sound is achieved by simply using the granite 
room for ambience. 

Why was Neve the right choice? Haralambous 
wanted a desk known for its quality of audio and 
EQ. "This studio has been designed for people to 
come for a couple of months and then, if they 
want to, they can go into a studio, which costs 
them £1,500 a day to mix; or if they want to stay 
here they can do that too. You can mix on a Neve 
console you know." 

Newell's equipment recommendations included 
MCI tape recorders, particularly as Pink Museum 
is keen to attract American work. 

"Phil told us that MCI and Neve is a good 

combination. I have never understood how people 
buy everything they want, and new. They 
obviously have to charge a fortune to recoup it. 
We will build up our equipment list as we go 

along. I felt that getting the control room right 
was very important. It is much more important to 

get the environment and control room acoustics 
right. Anything else can be changed -tape 
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and yet there are 1300 bands. There is a great 
music scene here. The Christians, It's Immaterial, 
Echo and the Bunnymen, Black -they all live 
round here. It is the most successful city in the 
world for throwing up talent, right back to the 
'60s and the start of The Beatles. A Flock of 
Seagulls, Dead or Alive, Frankie Goes to 
Hollywood." 

Obviously Pink Museum want to cater for their 
local market but they also hope to attract a more 
international clientele. The best way is to make 

DESIGN:THE PINK MUSEUM 
machines can be upgraded and you can gradually 
increase your rates as you develop your 
reputation. You shouldn't let the equipment take 
priority over the rooms and I think a lot of 
studios do; they become to preoccupied with the 
equipment." 

Pink Museum has an MCI JH24 24 -track and 
Ampex AG440C stereo tape machine, Reflexion 
Arts OTO234 monitors, and outboard equipment 
including tc electronics sampler /delay, Lexicon 
PCM70, Eventide Harmonizer, two Yamaha 
SPX90s, Ursa Major Space Station, AKG reverb, 
Bel BF20 flanger, Stage Accompany 
programmable parametric equalisers, dbx 160 
compressor and valve equalisers, two pairs of 
Drawmer noise gates, one pair of BSS gates and 
Valley People DynaMite processor. 

"We trusted Phil to do the acoustics and the 
monitoring," Haralambous says philosophically. 
"People are never happy with the monitoring are 
they? But our clients seem generally very happy 

with the room." In fact when Aswad were in they 
asked if they could buy it! 

Pink Museum held their grand opening party on 
March 22nd this year. 

"The Christians were booked in first and when 
they finished it was Liverpool Football Club. And 
then it went quiet. I couldn't understand it. We 
didn't find out until the end of May when one of 
the cleaners wanted the telephone number to call 
in sick, that British Telecom had made our lines 
ex- directory. So we sorted that out and then we 
got the bookings. Things just seemd to pick up 
after that, as soon as people could get hold of the 
number." 

Of the other studios in the area Haralambous 
only recognises Amazon as being on a par and 
feels that its location is sufficiently far away (10 
miles) to not be competition at all. 

"There is a lot of work in Liverpool for us both. 
In fact we could probably have another studio. 
Liverpool has a population of less than 0.5 million 
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sure you run your studio efficiently. 
"Every time somebody comes in and has a good 

time, that's a future booking. We try to give a 
special rate to local bands who are not signed if 
we ever have any time. I've found that always 
pays off. If you help a band when they have got 
no money, when they do become successful they 
will come back. 

"I'm beginning to get bored when a band is 
here for a whole month. I would like another 
studio -not just for me but to work with young 
bands and develop them more slowly. Unless 
record companies invest money in bands when 
they are younger they are never going to get 
anything different. They are going to have to 
think about promoting things in a different way. 
Nowadays you have to spend £75,000 on a band 
in advances, studio time, videos -it costs a 
fortune. I think people will think about getting 
back to more basic things." 

Pink Museum's own record company Pink Pop is 
already working on some new acts and they are 
currently negotiating a deal with a major record 
company to develop some young bands for them. 

Although parts of Liverpool are poverty stricken 
and run down, the area around the Pink Museum 
was once the home of merchant shipping and has 
its roots in the late 18th and 19th centuries. 
Many of the large houses are being renovated and 
the architecture is quite splendid. At the end of 
Lark Lane is the huge Sefton Park with its lakes, 
palm house and gardens as well as an imposing 
hotel where you can spend a very comfortable 
night for only £20 including English breakfast. 
And what's more you can walk to the studio. 

Although a city, Liverpool does not give the 
impression of bustle and noise you cannot help 
but feel in London. As for studio pressures, 
because they are able to offer more competitive 
rates, Haralambous feels a Liverpool facility can 
only offer advantages. "You don't have to go to 
London when you can do everything here. I could 
have moved to London but I would have hated it. 
There are a lot of musicians in the area who don't 
want to be away from their families when they 
are recording; they spend enough time away when 
they are touring." 

Sitting up in his balcony surveying the 
elaborate studio structure, Haralambous remarks 
that it looks like a little village. It does: "I like 
the environment," he says, "it's so peaceful. " 
The Pink Museum, 1 Hesketh Street, 
Liverpool L17 8XJ, UK. Tel: 051 727 7557/0435. 
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BEFORE: AFTER: 

Resolution: 
Noise Level: 
Sampling Time: 
Bandwidth: 
Linearity: 

12 BIT 
12 Bit 
-86 dBV 
11.7 sec. @ 16 kHz Bandwidth 
80Hz - 16 kHz ( -3dB) 
20 dB @ 80Hz -16kHz 

In a studio, 12 -bit samplers are often just not 
good enough. The sampler that was a studio 
standard when you bought it a few years 
ago isn't up to what you or your clients 
demand. 

You've been thinking about getting a new 
sampler, but a 16 -bit machine is still a big 
investment. 

Also you don't want to throw away all the 
samples you made because the latest model 
doesn't accept the disks. 

Resolution: 
Noise Level: 
Sampling Time: 
Bandwidth: 
Linearity: 

16 BIT 
16 Bit 
-101 dBV 
11.7 sec. @ 18kHz Bandwidth 
18Hz - 18 kHz ( -3dB) 
7 dB @ 18Hz -18kHz 

Tom Oberheim's new company took the Akai 
S -900* apart and designed an 
easy -to- install upgrade circuit, turning it into 
a stunning 16 -bit sampler. 

Now, the S-900* has better -than -CD 
sampling quality at an upgrade- price much 
lower than even an 8 -bit machine. 

And, if someone comes along with regular 
S -900* sounddisks, you can still play them. 
They will even sound better than before! 

The Difference: MS 9 -C from Marion Systems 

Distributed in Europe by: 
Synton Electronics B.V. 

Computerweg 1 

3606 AV Maarssen 
Netherlands 

Tel: 31- 3465 -67424 Fax: 31- 3465 -73330 

* Akai and S -900 are registered trademarks of Akai 
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Drum up more business 
At MIDEM '89 

Music's International Marketplace. 
Palais des Festivals, Cannes. Jan 21 -25 1989 

4:)% Lif 4,) 

cz 

All the Big names will be exhibiting at MIDEM '89. So will many of the smaller 
companies who play such a vital role in the world's music industry. Why not 
join them? As an Exhibitor, you're not just part of MIDEM you are the show, 
ranking with the biggest names, and with all the business pull of the music 
industry's greatest international marketplace. 

LIAISE. MIDEM is where global deals are struck that build company pros- 
perity. It's where you'll find all the top producers, record companies, publishers 
and independents from over 50 countries. 

LOOK. MIDEM is the place for viewing or screening the latest video 
promos. It's where you'll find out all about Compact Video Discs and be 
updated on state -of- the -art studio equipment and hardware. Nowhere else 
comes close for promoting records, catalogues, artistes and studio 
equipment. 

LISTEN. And where else can you attend the famous MIDEM concerts or 
see so many top bands performing live? Or attend the MIDEM RADIO - the fifth 
great International Radio Programme Market? 

The rest of the world always has a special welcome for MIDEM's British 
Exhibitors land that includes the 700+ international press and TV journalists). 

LEARN. Ring Peter Rhodes right now on LONDON 01 -528 0086. He'll 
tell you all you need to know about exhibiting at MIDEM '89. Almost everything 
is done for you - including fully- equipped and furnished stands with phone 
and hi -fi equipment. British companies exhibiting at MIDEM also qualify for 
a BOTB subsidy resulting in a considerable saving providing your stand is 
booked by November 5th. All in all you will be surprised by how little it costs 
to exhibit at MIDEM '89. 

I like the sound of MIDEM '89. Please rush me details. 
Name - ss/12/88 
Company 

Title 

Address 

MIDEM'89 -- 

Phone 

International Exhibition Organisation Ltd., Metropolis House, 22 Percy Street, London W1P 9FF. Tel: 01 -528 0086. Telex: 920173 
International Exhibition Organisation Inc., 845 Third Avenue, 19th Floor, New York, NY 10022. Tel: (212) 750 -8899, Telex: 4979122 
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Olympic studios was a 
legend within the 
British studio scene -the 
location of the recording 

of many of the classic rock albums of the '60s and 
'70s including such names as The Rolling Stones, 
Jimi Hendrix, Led Zeppelin and the Eagles. The 
studio is housed in a former variety theatre in 
Barnes, south London. During the early days of 

cinema the theatre was given over to the new 
medium and later became a film studio before 
finally metamorphosing into its recording studio 
manifestation. The main facility housed three 
studios with a fourth located some few miles 
across town. Much of the reputation of the studio 
was due to its large Studio One, which attracted 
much large orchestral -type recording work and 
was one of the mainstays of the London film 

sold off. This left them with the Barnes building 
which, having bought it at the end of 1986, they 
operated in its natural state until March the 
following year. At the time of purchase they had 
actually intended to do very little to the studio as 
their main priority was to preserve the Olympic 
legend. 

Things weren't that simple. Because of the 
building's history, the studio layout was not the 
most auspicious with a great deal of wasted space. 
And in spite of the legend, Studio One's control 
room was not of an adequate size. Chief engineer 
Alan Douglas explained that on considering the 
building properly there was room enough to build 
three fair sized recording studios and it simply 
did not make sound sense to leave things as they 
were. "So we ended up pulling everything out." 

In order to enlarge the control room it had to 

DESIGN: O IC 
A major London facility which has 
experienced an extensive renovation 
programme. Report by Janet Angus 
recording scene along with Anvil, CTS and Abbey 

Road. It therefore came as something as a shock 
when it was announced that the studio had been 
bought by the Virgin group. After all, orchestral - 
type work had not exactly been their forte in the 
past. 

Apart from the fact that Virgin success has 
been built on the rock music industry, and 
therefore their interest in such a facility was a 

surprise, they already owned The Manor and the 
four Townhouse recording studios. Some would 
have thought they had quite enough rooms for 

their needs. Part of the package was the Olympic 
studio in Chelsea which Virgin closed down and 

encroach on the studio area and compensation for 

this was made by raising the roof in order to 

retain the room volume. In fact, major structural 
work took place including excavation of the 
basement. Although Virgin had always had a 

vague idea what the studio was going to cost 

when they bought it, it became a much bigger 
project than anyone had anticipated. But Douglas 
is remorseless: 

"I think they are beautiful studios and it has 
been a success; that's the main thing." 

When Townhouse Four was reworked by Sam 
Toyoshima, Virgin had been looking for an 
'alternative' design for some time. So successful 

was the project that Toyoshima was once again 
appointed for the Olympic project. As before, the 
Japanese designer's ideas and plans were 
interpreted and executed by Eastlake Audio in 
the UK. 

Douglas explains that Townhouse Four simply 
felt right and when Toyoshima presented his 
conceptual ideas for Olympic, there was no doubt 
that they would be implemented. 

"Although using one designer for all our rooms 
may make it seem that there is less contrast 
between the room superficially, all of them are 
different in their sound and feel. Sam is very good 

at that. We went to look at Sam's rooms in the 
first place because we wanted something different. 
I suppose somewhere like Sarm West looks 
dramatic but you have to be able to live in a 
studio. Sam's rooms are calm. We want a design 
that will stand up to a number of years. Sam will 
always look at it fresh and with new ideas." 

The Virgin team was also impressed by the 
standard and intricacy of the studio finishes they 
saw in other Toyoshima designs and confess to 

doubts that an English building team would work 

to such high standards. "But David Hawkins of 

Eastlake was confident and after he did 

Townhouse Four, so were we." 

The mammoth project took almost a year to 

complete as floors had to be floated and the 
building restructured to cope with the enormous 
loads incurred in a construction of this size. The 

resulting three studios are totally different sizes 

although the Toyoshima touch is consistent and 
clear. The main acoustically unusual feature is 

the implementation of reversible acoustic 
cylinders in all studio walls. These semi -circular 

bits of wood have been hollowed out and filled 
with trapping so that by spinning them round you 

can dampen the rooms down. Douglas had seen 

these in some of Toyoshima's Japanese rooms. 

A second variable acoustic feature is the ceiling 
construction in the famous Studio One. They 

wanted to achieve as much volume as possible 

here in order to get a long RT but without losing 
the density of a small stone room; retaining the 

Studio Two 
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possibility of creating a locally more modern 
ambient sound while keeping the overall 
ambience of the room. The ceiling has a max 
height of 25 ft and can be lowered right down to 
the floor if required, in 15 sections. These 'baffles' 
(they are not baffles at all but the term was 
adopted during construction and has stuck) are 
built on a steel framework and the detailing of 
their construction and mechanical assembly fell to 
Eastlake. As David Hawkins says: "At % of a ton 
each you have to take something like that 
seriously! If one of those fell on the London 
Symphony Orchestra you would hear about it for 
days." Olympic's insurance company feel the 
same way and require the construction to be re- 
examined every six months for safety. 

Although the room is finished rather 

which has been used more often as a vocal booth. 
Studio Two is downstairs and was responsible 

for the need to excavate the basement. Finished 
in Canadian maple, this is again a large room 
with two isolation booths which open right up. 
Once again there is an abundance of acoustic 
cylinders, and the room in fact has a considerably 
shorter reverb time. The middle back area has the 
wall finished in Welsh slate, which has also been 
used under the control room window. Douglas 
explained that they had always gone for a room 
which was as workably live as possible on the 
premise that you can always dampen it down. 
Variable acoustics have also become a priority. 

Studio Three is back up on the first floor, next 
door to Studio One and is intended principally for 
mixing although it has an associated live 

DESIGN: OLYMPI 
conservatively entirely in wood, Toyoshima's use 
of the material is unusual. The wood itself in 
Studio One is American cherry, while the flooring 
is a mixture of five different types of mahogany. 
In each of the rear corners of the room there is an 
isolation room, the glass doors of which slide 
away completely, opening the area up to create 
one large recording room. 

Another Japanese idea has been incorporated on 
the microphone panels whereby an LED indicates 
a microphone plugged in elsewhere. 

The room's former film use has not been 
neglected, with new projection equipment 
installed. The projection room is above the control 
room and because it need not be as large, there is 
also a balcony over the control room. "We use it a 
lot for placing microphones," says Douglas, "and I 

suppose if you had a musician that nobody liked, 
you could stick him up there." 

Leading off the studio and to one side of the 
control room there is what was intended as a 
producer's office with telephone point, etc, but 

recording studio. Its slate floor and stone walls 
make it pretty lively and the ubiquitous acoustic 
cylinders have a markedly more dramatic effect in 
here. Because of its first floor location the weight 
of a room such as this caused a few headaches. 
Genuine stone was too heavy and a composite was 
used in its place. However, when studio manager 
Barbara Jeffries saw it she took an instant dislike 
to it and ordered it to be removed. 

Considering this to be rather drastic and 
expensive, David Hawkins approached a theatre 
scenery painter and set designer to paint the rock 
and make it look more realistic! This was also the 
only room where they managed to achieve any 
daylight and they are very pleased with the two 
windows which allow the sun to stream in. (!Ed) 

All three control rooms are of more or less 
similar design. 

"The whole thing is such a compromise," said 
Douglas, "but essentially we wanted to make 
them as large as practicable, comfortable- nobody 
will want to work in a room if it isn't 

Studio One 
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comfortable -and it must sound good. As for 
requirements of digital recording, I think all our 
rooms are perfectly adequate without making any 
special concessions in the design. We have always 
had a high degree of soundproofing and the 
ambient noise level in all control rooms is 
perfectly adequate. The main new thing which we 
have here at Olympic is separate machine rooms." 

The ceilings in all rooms are amazingly 
intricate and complex. They necessitated making 
up of profiles, ribbed with plywood, the finished 
shape of the ceiling being scuplted in plywood and 
then assembled in a softwood frame with the 
finished ceiling geometry installed underneath 
that. Studio Two's ceiling is similar to an inverse 
wooden boat. David Hawkins enjoyed the 
challenge of working out how to do these cost 
effectively and efficiently on site. 

These structures also feature complicated 
lighting. Studios One and Two have high 
frequency fluorescent lighting, which is made 
fairly discreet by the use of sophisticated eyelash 
baffles to diffuse the light. David Hawkins 
explains: "We used high frequency fluorescent 
light fittings which have only recently become 
available because they are dimmable to about 
20 %. Therefore you can cater for classical players 
who need 550 lumins to read the dots and equally 
you can turn it down to let rock musicians work 
in a more comfortable environment. We did the 
research on those -the only alternative would 
have been quartz halogen tubes which don't last 
nearly as long and use up a lot of energy. High 
frequency fluorescents will run for 1000s of hours 
(we calculate two years) so you don't have to keep 
sending someone up scaffolding every few weeks 
to change the bulbs." 

All three studios are equipped with Solid State 
Logic SL 4000 G series consoles. The largest 
64- channel is in Studio Two, while One and Three 
have 56- channel versions. Although Douglas 
stresses that they are very happy with the 
consoles, "they sound much better and the EQ 
sounds nicer although it is not as flexible -I must 
admit I actually quite liked the old EQ" at the 
time there really was not much of a choice to be 
made. 

"We postponed placing the orders until the last 
minute and did a lot of market research. At the 
time, 80% of work at the Townhouse was mixing 
and so we asked as many people as we could and 
only one said that they would consider mixing on 
something other than SSL. Look at our position: 
we were opening three new studios and possibly 
doing a lot of mixing. Because of the Total Recall 
and the automation system, we had to go with 
SSL. It would have been nice to have some 
choice -some other manufacturers would do well 
to address the problem of automation. There are 
some great consoles around for recording and I'm 
really astounded that nobody else has addressed 
the problem. Apart from that the ergonomics of 
the SSL are great; it is very simple to operate. To 
be honest, at the moment SSL wins hands down." 

Monitoring is similarly uniform, as indeed is 
most of the equipment. "If you give people 
different gear it always causes problems. They 
come and say 'I'm paying the same money as him 
and he's got this,' so you say yes, but you've got 
that instead: 'I don't want that I want what he's 
got'. Whatever you give people they want 
something else so as far as possible we give 
everyone the same and those sorts of problems 
don't arise." 

The monitors are in fact Westlake HRls which 
were also installed in the Toyoshima -designed 
Townhouse Four control room. 

"We have Questeds in Townhouse Three," said 
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PERFECT PARALLEL 

With over 300 Series 80's giving flawless performance in film, video and 
recording installations world -wide, we approached its redesign with great 

care. This pursuit of perfection led to the 80C -a handsome heir to a 
proud tradition. Incorporating the legendary Trident sound and the 

sophisticated features you expect, the 80C boasts more than just visual 
appeal. It is the only reasonably priced split console capable of monitoring 

two 24 track recorders in parallel, a 32 track or the new 48 track 

machines - without the compromises of in -line designs. Perfect by design, 

the 80C has no parallel. 

T R I D E N T 

TRIDENT AUDIO DEVELOPMENTS LTD 

Trident House, Rodd Estate, Govett Avenue, Shepperton, Middlesex TW17 8AQ, England Phone 0932.224665 Fax 0932.226721 Telex 8813982 TRIMIX G 

TRIDENT AUDIO USA 
2720 Monterey Street, Suite 403 Torrance, California 90503, USA Phone 213.533.8900 Fax 213.533.7072 Telex 5106000019 TRIDENT USA 
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Douglas, "but for very large control rooms and 
the SPL that some of our clients require, we have 
no choice but to have a pressure driver/horn 
system. Whereas a softdome system might sound 
very nice at lower levels, by the time it gets up to 
the high levels that our clients seem to favour 
they feel are distorting like mad. I understand 
why some people hate horn systems but equally 
there are people who don't like softdome, and you 
need to make a decision and maintain continuity 
in a studio complex like this. We made our 
choice." 

Monitor power amplifiers are PSA2s with PSA2 
or Quads on the small speakers. "Which 
amplifiers you have on your mini speakers 
invokes very strong feelings you know," says 
Douglas vaguely irreverently. 

Since Townhouse studios all have Studer A800 
multitracks, it was only natural to continue the 
Studer tradition, this time choosing the new 
A820s. Douglas feels that they sound very clean 
and punchy -possibly better than the A800s, and 
although there have been some teething problems 
he accepts the inevitability of such things with 
new technology, particularly with the ever - 
increasing amount of software control. 

There are two Sony PCM3324 and one 
Mitsubishi X850 digital multitrack machines 
which are `floating' between the three studios. 
Other tape machines include two Ampex ATR100 
1/2 and '/2 inch, and a Studer A810 2 -track in each 
room, plus a Revox CD player, Aiwa cassette 
decks and a Sony PCM2500 DAT machine. The 
outboard effects are arranged underneath custom 
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Control Room Two 

Control Room One 
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producer's tables behind the engineering position. 
These include EMT plate and digital reverb, AMS 
RMX16 reverb, two DMX8Os and Chorus 
Controller, Lexicon 224XL, 480L and PCM70, 
Yamaha REV1 and REVS, Yamaha SPX90 and 
two SPX90 MkIIs, two Roland SDE3000s, 
Eventide 949 and 910 Harmonizers, AMS Flanger, 
A &D Panscan, two Aphex Compellors, two dbx 
263X de- essers, three Drawmer Dual Gates and an 
M500, Teletronix LA2A, two UREI 1176s, and 
two LA4s, Valley People DynaMite and 415 
de- esser, two Bel BD8OSs and Roland Dimension 
D. Equalisers include Focusrite stereo input 
module, Klein & Hummel and Orban stereo 
parametrics. 

In Studio One there is additional equipment for 
working to film: two Kinetron 16/35mm 
projectors, Westrex master motion controller, two 
Westrex ST6016 recorders and two Westrex 
ST6006 playback machines all 35mm 6 -/4 -/3 -track 
or 16mm 2- track. 

There is a Steinway concert grand piano in 
Studio One and a Bosendorfer in Studio Two. 

Although Eastlake would more commonly be 
implementing their own studio designs, David 
Hawkins nevertheless found this particular 
project worthwhile and rewarding. 

"We were presented with Toyoshima's 
conceptuals which were delicate Japanese 
drawings on a scale of 1:50! And from that we put 
the nuts and bolts together as economically and 
efficiently as possible. In acoustical terms his 
ideas of variable acoustic elements are interesting 
and visually quite spectacular. When you look at 
other European and American studios with wood 
panelling you can see that Sam Toyoshima does 
bring a fresh design approach. 

"Working from an undetailed plan and section 
for each studio provided us with plenty of scope 
for our own input and in terms of job satisfaction 
for me and everybody working on the project as 
well as making a return, it was a thoroughly 
satisfactory job." 

Virgin's next step is going to be the 
refurbishment of The Manor and Townhouse One. 
Douglas feels rather defensive although the 
Virgin success story hardly needs defending. 

"Radical departures in terms of studio design 
are best left to other people," he says although 
they were the first Europeans to go for a 
Japanese design. "We could probably be more 
adventurous but we do what we do well. We have 
to appeal to as big a cross -section of clients as 
possible. There is no point in us building a 
programming room because (a) we probably 
wouldn't be very good at it, and (b) for very 
similar costs you can build a 48 -track studio. To 

some extent you have to stick to what you know." 
He does admit to a certain nervous disposition 

during the mammoth Olympic build. "You can't 
help wondering whether you are doing the right 
thing. If we were in any other business, a 
company this size would be under the constant 
watch of a financial director and we would 
certainly not be spending these huge amounts of 
money based purely on gut feeling. We had no 

hard evidence that the studios would work. But 
they do. We're very successful and at the end of 
the day that's all that counts. 

"I just love our studios. And I think everyone 
else who works here does too and it makes a 
difference. If your staff are unhappy the client 
feels uncomfortable. We think our studios are 
special and we would like to keep them that 
way. " 
Olympic Studios, 117 Church Road, Barnes, 
London SW13 9HL, UK. Tel: 01-748 7961. 
Fax: 01-748 3067. 
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LISTEN TO THE S -DMX 
Improving an AMS Is always dlfflc It - but once again we did It 

We took the most popular DMX 15 -80S configuration and invented a new standard system - the S -DMX. 

The S-DM) comes with dual pitch changers, dual sampling, MIDI interlace and 6 5 seconds of delay per channel as standard. That's not all - the S -DMX costs less to buy and, with new 6 5 and 13 

second cards, costs signif cantly less to expand 

The new S -DMX, the classic digital audio processor with more standard features at a price you can not gnore 
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LET US 
INTRODUCE YOU 

TO A FRIEND 
THE OTARI MX80 

f you're considering upgrading 
if to Otani, we'll be delighted to 

arrange a full demonstration, 
discuss the part excharge value of 
your ex;sting equipmert and even 

arrarga finance if necessary. 

Whether you're in the market for a 
complete studio packcge, or just 
the latest in signal processing - 

we'd like to talk b you. 

GAil 
studio specialists 

18:42 marlotle Street 
Wakefield 

West Yorkshire 
WF1 lUH England 

Telex. 556649 
Fa, 0924290460 

Tel: 0924 371766 
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VOLUME 
CONTROLS 

PENDING 
European regulations concerning sound 
levels will soon be in force and will 
affect studios and live performances. Ken 
Dibble discusses the implications. 

The volume levels 
experienced at rock 
music concerts and used 
in many studio control 

rooms have long been an emotive and contentious 
issue, with performers, sound engineers and the 
majority of their audiences demanding ever 
higher volume levels whilst the authorities, 
convinced that we are all going deaf, seek 
constraints in order to protect us from our own 
folly. Interestingly, the plight of the horn player 
sitting amidst a symphony orchestra during a 
performance of the Tchaikovsky 1812 Overture 
does not conjure up quite such fervour or attract 
the same level of attention, even though the 
sound levels are little different. 

Over the years there have been many rumblings 
on the subject of volume constraint -especially in 
the discotheque and live concert arenas where the 
licensing of a venue is frequently conditional upon 
compliance with some noise control procedure or 
an approved code of practice. 

This time, however, it is going to happen for 
real. At what level, under what circumstances 
and for how long may be issues still open to 
debate, but on January 1st 1990, for the first 
time, legally enforceable regulation of volume 
levels will be with us -and will apply 
throughout Europe. 

Background 
I suppose that the first serious attempt to 
regulate entertainment volume levels came from 
Leeds City Council when, in 1976, a volume limit 
of 90 dB(A) was imposed as a condition of licence 
on every discotheque, nightclub and live venue 
unfortunate enough to fall within the Leeds area. 
The move caused a furore at the time and the 
regulation was only rescinded in the face of 
determined opposition by some of the major venue 
operators and threats of crippling legal action. 
The new restrictions, however, are to take the 

form of legally enforceable regulations to 
be enacted under the provisions of Section 
2 of the 1974 Health and Safety at Work 
Act. 

Consultative 
Document 

prevention of damage to hearing 
from noise at work 

Draft proposals for Regulations 
Guidance 

33 

Comeau 

. ; no..a., I. 
1.1 Al DnM1 goer.. for M,We^. m.n.lx,+nn, wouien .b 'n' 61 

1.eenve EEC 39 
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The 1974 Act 
Section 2 places an obligation on every 
employer to: ". . .ensure, so far as is 
reasonably practicable, the health, safety 
and welfare at work of all his employees." 
And under Sub -clause 2(e) thereof to 
ensure: "the provision and maintenance of 
a working environment for his employees 
that is, so far as is reasonably practicable, 
safe, without risks to health, and adequate 
as regards facilities and arrangements for 
their welfare at work." 

For the purposes of enforcement, the 
exposure of employees to excessively loud 
sounds (termed `noise' by the authorities), 
is considered to be injurious to health and 
therefore to contravene the Act. Until now, 
however, the definition of what constitutes 
excessive noise exposure has rested with a 
voluntary code of practice introduced by 
the Department of Employment in 1972 

entitled `Code of Practice for Reducing the 
Exposure of Employed Persons to Noise' which, 
because of its unmistakable bright yellow cover, 
has become affectionately known as the `Yellow 
Peril'. 

Despite its Code of Practice status, many 
successful prosecutions have been brought by Her 
Majesty's Health and Safety Inspectorate under 
the provisions of the 1974 Act using the Yellow 
Peril as the base line. Hitherto, however, 
although these existing legislative provisions 
could well have been applied to other 
occupations -and occasionally this has in fact 
happened -they have for various reasons been 
primarily directed towards noisy industry and as 
a result great strides have been made in changing 
the attitude of employers to noise and in reducing 
the levels of noise in many working 
environments. 

Expanding the 
scope 
Since 1982 the EEC Advisory Committee on 
Safety, Hygiene and Health Protection at Work 
have been deliberating this matter with the result 
that Council Directive 86 /188/EEC, of May 12th 
1986, requires all EEC member states to 
introduce harmonised legislation to protect 
workers from the risks related to exposure to 
noise at work by January 1st 1990. In essence the 
EEC requirements are not dissimilar to those of 
the Yellow Peril and in the UK, compliance with 
the Directive will take the form of compulsory 
Regulations to the 1974 Act, to be known as the 
`Prevention of Damage to Hearing from Noise at 
Work Regulations'. Draft Regulations were 
published in late 1987 for public comment, the 
closing date for response was June 30th 1988, and 
towards the end of next year we shall see the 
final document. 

Once enacted the Regulations will apply to all 
employees, trainees, and to the self-employed, 
whilst at work, whatever form that `work' might 
take. Entertainment is specifically mentioned as 
an area outside traditional industry which is 

expected to fall within the scope of the new 
legislation and the Health and Safety Inspectorate 
are almost certain to take a similar line in 
respect to employment in the recording and 
broadcast industries. 

The essence of the 
Regulations 
Firstly, the noise level is measured in dB LAeq. 
This is a unit of noise exposure and is an 
integration of decibels with time -in this instance 
an eight hour working day. 

The EEC Directive sets a First Action Level at 
85 dB LAeq and a Second Action Level at 90 dB 
LAeq. 

When an employee is likely to be exposed to 
sound at or above the First Action Level the 
employer will be required to have an assessment 
of the exposure level carried out `by a competent 
person'. In practical terms this means bringing in 
a specialist with the necessary instrumentation to 
actually measure the dB LAeq value, assess the 
results and advise on the means available for 
reducing the exposure to a minimum practicable 
level. If the measured value is found to be above 
the First Action Level but below the Second, the 
employee will be required to: (1) Make 
arrangements for the safe keeping of the 
assessment records; (2) Reduce the risk of hearing 
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SOUNDTRACS IN LINE 

WHEN YOU'VE GOT A TRACK RECORD AS LONG 
AS ARTIST /PRODUCER NIGEL PEGRUM YOU 
CERTAINLY KNOW HOW TO PUT EQUIPMENT 
THROUGH ITS PACES. 

"First and foremost it is sonically pure -very pleasing 
on the ear. We actually record a lot of acoustic instru- 
ments at Pace Studios, and always have done. 
Whenever possible we use real brass, strings, guitars 
and bass - not synthesisers. The sound of the In -Line 
is alive and bright. It doesn't colour the sound 
although it does enhance it in a way. It is a joy to 
hear instruments being reproduced with such faithful- 
ness and clarity." 

NIGEL PEGRUM'S CAREER DATES BACK TO THE 
EARLY DAYS OF THE SMALL FACES, THROUGH 
URIAH HEEP, AND MORE THAN A DECADE AND A 
HALF WITH TOP WORLD FOLK/ROCK BAND STEEL - 
EYE SPAN. HE HAS OVER 50 ALBUM PRODUCTION 
CREDITS TO HIS NAME ENCOMPASSING THE 
WHOLE SPECTRUM OF ACOUSTIC MUSIC, FROM 
EARLY ENGLISH TO JAZZ AND FOLK. HIS PACE 
STUDIOS PRODUCE A VAST QUANTITY OF TV AND 
RADIO COMMERCIALS AS WELL AS ORIGINAL 
VIDEO SOUNDTRACKS AND LIBRARY MUSIC PLUS 

ALBUMS FOR RECORD COMPANIES SUCH AS 
K-TEL, RCA, WEA AND WORD RECORDS. 

"It really is extremely flexible and, even though I am 
not very well versed in using complicated consoles, 
I feel quite happy with everything and understand all 
the functions, of which I must say there are a great 
number. I challenge anyone to find something it can't 
do in a complex mix situation." 

PACE HAS TAKEN DELIVERY OF THE FIRST TRACMIX 
CONSOLE AUTOMATION SYSTEM. "I find it very 
convenient and user friendly." 

Noise 
Equivalent input noise (gain 60dB ref 200 Ohm) -127.5dBv 
Mix noise (32 channels routed) -82dBr 

Distortion (channel input through to mix output) 
Line 100Hz<0.006% 1 kHz <0.008% 10kHz <0.02% 

Signal Cross talk 
Between any two groups 
1kHz <- 82dBr 10kHz < -78dBr 
Microphone /line 
1kHz<-85dBr 10kHz<-75d Br 
Monitor 
1 kHz< -88d Br 10kHz <- -85dBr 
Between any two channel line inputs 
1kHz <- 88dBr10kHz< -85dBr 

SOUNDTRACS 
1L4832 
1L3832 

SOUNDTRACS PLC 91 EWELL ROAD SURBITON SURREY KT6 6AH ENGLAND TEL: (01) 399 3392 TELEX: 8951073 /STRACS /G FAX: (O1) 3996821 

UK SALES: LARKING AUDIO 0462 422466 
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CONTROLS 
V 1A 

PENDING 
LAeq and LEP,d 

The term LAeq is a measure of A- weighted 
noise levels integrated with time, ie an 
average of the decibel value occurring over a 

prescribed period. The time period can be 
assigned any value from one minute to several 
hours according to particular needs. 

LEp,d is defined in the EEC Directive as a 
unit of `daily personal noise exposure of a 
worker' and is, in effect, the same as an LAeq 

value assigned a time period of eight hours. 
As the period of exposure is increased, so the 

permissible decibel value will decrease. 
Conversely, as the period is decreased, so the 
decibel value will increase as below. 

Period Average SPL LEP d 
12 hr 66-5 dB(A) =90 d(A) 
8 hr 90 dB(A) =90 dB(A) 
6 hr 91.5 dB(A) =90 dB(A) 
4 hr 93 dB(A) =90 dB(A) 
2 hr 96 dB(A) =90 dB(A) 
1 hr 99 dB(A) =90 dB(A) 

30 min 102 dB(A) =90 dB(A) 
15 min 105 dB(A) =90 dB(A) 

damage to the `lowest level reasonably 
practicable'; (3) Make hearing protectors available 
on request; (4) Provide the employee with 
instruction and training on the risk of hearing 
damage and the steps available to minimise that 
risk; (5) Ensure that the employee is aware of his 
or her obligations under the Regulations to 
properly use and maintain anything provided to 
reduce the level of exposure. 

If the measured value is found to be above the 
Second Action Level, then the employee must be 
provided with hearing protectors and will be 
required to use them. 

Failure to comply will lead to prosecution by 
Her Majesty's Factory Inspectorate and will leave 
an employer open to damages claims from past . 

and present employees should a future hearing 
deficiency be shown to be in any way attributable 
to the working environment. So take a deep 
breath and consider the implications. 

Who will be 
affected? 
Taking typical monitoring levels of between 
100 dB(A) and 110 dB(A) and live performance 
levels of a similar order it is clear that anyone 
involved in the action in live performance, 
recording or broadcast is bound to come above the 
First Action Level and probably above the Second. 
The Regulations will therefore affect musicians, 
producers, engineers and technical operators, 
lighting technicians, stage hands and road crew, 
house staff, security, management, all down the 
line. 

Now what about the practicality of compliance? 
Whoever saw an artiste performing on stage 
wearing hearing protectors? How on earth can a 
musician -in a rock band or in a symphony 
orchestra, on stage or in the studio -work, when 
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they can't hear the foldback, playback, producer's 
or engineer's talkback, their own instrument, or 

even each other because they are wearing ear- 
plugs? How can a producer or engineer do a 

tastefully balanced mix wearing hearing 
protection or alternatively, at a monitoring level 

below 85 dB(A) when the playback level in the 
local discotheque will be over 100 dB(A)? Clearly 
the whole notion is impractical. 

The underlying 
concern 
Research into the effects of exposure to loud 
sound has been going on for many years and of 

particular relevance is a study carried out by 
Professor W. Burns and Dr D W Robinson in the 
late 1960s. The results of this were published by 
HMSO in 1970 and formed the basis of the 
`Yellow Peril' recommendations and, in effect, 
provide the basis of the new EEC Directive. The 
research, however, is based entirely on noise 
associated with industrial processes and on 

expectations of hearing loss over a 40 -year 
working life. So whilst there may be a sound 
basis for the introduction of regulatory legislation 
in an industrial environment, the case for 

including `music' within the term `noise' is not so 

clear. 
Tests carried out in America prior to 1976 

involving almost 300 professional musicians and 
regular rock concert or discotheque attendees, 
some of which were spread over a 71 -year period 
with the same subjects, showed little or no 
hearing defects. In another study, carried out by 

J L Fletcher of the National Institute for 

Occupational Hygiene and Health, for the US 
Department of Health, Education & Welfare in 
1972 involving a study of 400 normal hearing 
subjects, 100 rock musicians and 100 rock concert 
attendees, produced the conclusion: " ...knowing 
the levels and durations of exposure these persons 
receive in that pastime it is almost unbelievable 
that no clearly observable (hearing) losses could 
be found." 

Note the element of surprise in that statement. 
Everyone, it seems, hearing the talk of 50 kW 
here and 100 kW somewhere else, immediately 
concludes that we must all be going deaf, and is 
surprised when research fails to confirm the 
expectation. Surely there is a fundamental 
difference between a `noise' which is produced as 
the undesirable by- product of some other process 
and 'music' which is the painstaking and 
dedicated end product of a highly developed art 
form and technological process. The Concise 
Oxford Dictionary gives the following definition of 
'noise': "Loud outcry, clamour, shouting, din of 
voices and movements; any sound -especially loud 
or harsh or undesirable one." 

And for 'music': "Art of combining sounds with 
a view to beauty of form and expression of 
emotion; ...pleasant sound ... ". 

These two definitions are surely mutually 
exclusive, yet here we are facing a proposal that 
the entire music industry is to be included within 
the scope of new Noise at Work legislation which 
is based on the noise exposure patterns of 
traditional industry! 

A study project 
It was because of the horrendous ramifications of 

the Draft Regulations on the discotheque and club 
industry that The Sound Practice was 
commissioned by the British Entertainment & 

Dancing Association (BEDA) to prepare a report 

to the Health and Safety Commission on behalf of 
the Industry in response to the Draft Regulations 
at the public comment stage. 

One of the basic problems faced by this industry 
is that whilst for many traditional industries 
there exist fairly good records of typical noise 
levels generated by certain types of machine or by 
specific industrial processes, this is not the case 
for the entertainment industry. The starting point 
had to be to survey a cross -section of 
representative venues to find out what the `noise' 
levels actually were at the various workstations. 
A dozen representative venues in various 
geographical locations were selected and the 
sound level on the dance floor, behind bars, in the 
lounges and restaurants and in the DJ console 
monitored. Additionally, selected staff members 
were equipped with personal noise data loggers to 
monitor the actual `noise' exposure levels as 
typical staff went about their normal nightly 
duties. Using a staff questionnaire we were also 
able to get some idea of the average age of 
persons working in this industry, typical length of 
service, work patterns and other relevant data. It 
was altogether a very interesting, if somewhat 
exhausting project which produced some 
worthwhile data, most of which is now contained 
in an industry report to the Health and Safety 
Commission in response to the Draft Regulation 
proposals. 

By way of a very brief summary of its contents, 
having made the point that there appears to be 
but scant evidence to support the inclusion of the 
music industry within the scope of the regulations 
anyway, and there is little or no correlation 
between the exposure to industrial noise for 40 
hours each working week over a 40 -year working 
life and the typical exposure durations to be found 
in this industry, the Report shows that given 
certain exemptions and a spirit of co- operation 
from the HSC Inspectorate, it would be possible to 
bring the club and discotheque industry largely 
within the Second Action level requirements in 
all but a few instances. But the matter is far from 
settled and discussion will be continuing for some 
time yet. 

The way forward 
Perhaps now is the time for other interested 
parties -APRS and APEHC for example -to either 
become involved in the process in order that a 
cohesive industry approach can be made on the 
back of the BEDA initiative, or else to get their 
own act together before it is too late. January 
1990 is only 14 months away! 

Ken Dibble is the principal of The Sound 
Practice independent consultancy in 
acoustics, noise control and audio 
engineering. He is an established author 
and reviewer for the technical press and is 
a member of the CBI Noise Working Party 
and the Entertainment Noise Working 
Party of the Noise Council. He is a Member 
of the Institute of Acoustics, the Acoustical 
Society of America and the Audio 
Engineering Society and a Fellow of the 
Institute of Sound and Communication 
Engineers. 

As an ex '60s pop group guitarist and 
former mobile disco operator, and with 
more than a decade of experience as a 
concert sound engineer, another decade as a 
leading consultant and still a practising 
musician, Ken considers that his roots are 
firmly planted at ground level. 
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The pc 24 Multi- Function 
Dynamic Controller. 

- OUTPUT 

o 

ther designs give you "either /or." The 
DC 24 gives you "AND ": Two limiters AND 

two compressors AND two gates AND a built -in 

crossover, all in one compact unit. 

A NEW SERVO -LOCK LIMITER DESIGN means 
more transparent limiting no matter how 
drastically the program material changes from 
moment to moment. Our servo- locking circuit is 

smart enough to continuously maintain just the 
right ratio necessary to guarantee flawless control. 

SEPARATE COMPRESSION CONTROLS allow 
you to dial in the perfect amount of dynamics you 
want, independently of the limiter. Extremely low - 
noise, low distortion VCAs guarantee a level of 

performance that will satisfy the most demanding 
recording or broadcast requirements. 

THE INDEPENDENT EXPANDER /NOISE GATES 

can be adjusted to tighten percussion or turn off 
background hum and noise, without effecting any 

of the other dynamic control operations. 

A BUILT -IN 4TH ORDER CROSSOVER 
transforms the DC 24 into a bi -amp crossover/ 
processor all -in -one. You can minimize feedback, 
maximize speaker protection and save 

considerably on equipment costs. Or use the DC 

24 as a band -split mono controller to obtain more 
consistent broadcast or recording signal strength 
with less "pumping" and "breathing." 

Why put up with the expense and bulk of 
handling 3 or 4 conventional units? Get greater 
precision and more versatility with fewer side 

effects, all packed into a single compact unit. 
Experience a whole new dimension in dynamic 
control from Rane. 

f t - GAIL kSSION ¡- LIMiI 

POWER [40"F 
tav4NO-u 11 - 
-70 

; 
MIT 

V DC 24 

RANE) 
Rane Corporation 
10802 -47th Ave. W. Everett, WA 98204 
(206)355 -6000 
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Much of what we see today was shaped by tools. 
And by ingenuity. When the two come together, the 
result is often a universal, all -in -one device. 
Now Studer presents the multi -purpose tool for 
audio: powerful, compact, and affordable. Con- 
structed on a rugged die -cast aluminum chassis, 
this remarkably fast machine features servo con- 
trolled spooling motors, a brushless DC capstan 
motor, a shuttle controller, and one -hand cueing. 
All tape deck and audio functions are microproces- 
sor controlled, including digitally controlled, 
phase- compensated audio electronics and audio 
alignment through D/A converters. Among other 
features, the A807 provides switchable NAB /CCIR 
equalization, phantom -powered microphone 
inputs, monitor speaker, parallel remote control, 
serial RS232 port, and vari- speed. 

Studer A807 - professional ingenuity in the 19" 
rack format. 

STUDER U `f IVIEHINAMOK1La= QC 
Althardstrasse 10, CH -8105 Regensdorf 

Sales Offices: 
Australia, North Sydney 4064700. Austria, Vienna 4733 09 / 4734 65. Belgium, Hasselt 
(011) 229664. Canada, Toronto (416)423-2831. Denmark, Gentofte 451652340. 
Finland, Helsinki 80/742133. France, Paris (1)45 33 58 58 Germany, Löffingen 07654- 
8030. Great Britain, London /Herts. 01-9530091. Hong Kong 5-441-310/5-412-050. 
Italy, Milano (02) 25390121. Japan, Tokyo 03.320 -1101. Netherlands, Gennep 08851- 
96300. Norway, Oslo (02) 356110. Singapore 2507222/3. Spain, Madrid 2317840. 
Sweden, Solna 08/7340750. USA, Nashville (615) 254 -5651. 
Worldwide: Studer International AG, Regensdorf, Switzerland, +411 840 29 60. a 
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SYNCHRONISING R-DAT 
Richard Wear of Harman Studio 
Systems introduces the Fostex D2 digital 
master recorder, the first R -DAT 
machine that can be synchronised via 
SMPTE /EB U timecode 

It has always been 
expected that digital 
audio would one day be 
a complete replacement 

for analogue tape. So far, there has not been a 
digital format able to offer all the features of reel - 
to-reel analogue -by now a highly developed 
recording medium -at the same sort of price. Few 
would disagree that 16 -bit digital is the superior 
format for sound quality but for many 
applications, ya inch analogue produces 
satisfactory audio, and has a flexibility in areas 
such as editing and synchronising that R -DAT, as 
yet, lacks. 

Since its introduction, the R -DAT format has 
been seen to be a promising format for 
professional use. Certainly, for use with audio - 
only programme material, it is ideal but the trend 
is now for increasing numbers of multimedia 
productions, where sound must work hand -in -hand 
with picture, and audio -only multimachine 
environments. These situations require that the 
audio recorder can be synchronised but so far, 
R -DAT has not had this capability. 

It was the intention of Fostex to produce a 
digital recorder that would not only equal the 
capabilities of quality Y4 inch analogue machines 
but have additional functions as well as digital's 
superior audio performance. 

It has been felt that R -DAT is a consumer 
format that is creeping its way up to professional 
levels. Fostex see R -DAT as the logical format for 
synchronisable 2- channel digital audio, and the 
Fostex D2 digital master recorder will be a fully 
featured professional quality digital stereo 
recorder. This will reflect in the price, which will 
be comparable with a mid -price analogue 
machine. The Fostex D2 will be suitable for use 
in any situation where audio must be 
synchronised to video, or to other audio machines. 

Synchronising 
method 
The first design requirement was that 
synchronisation be via SMPTE/EBU timecode. 
This is standard in the analogue domain, 
therefore any new machine has to conform. The 

R -DAT format, as introduced, has its own 
timecode, which Fostex examined to see whether 
it could be adapted to SMPTE/EBU requirements. 
R -DAT timecode contains the following 
information: 

A -TIME: indicating the absolute time from the 
beginning of the tape 

R -TIME: indicating the running time from the 
start of the recording 

P -TIME: indicating the time from the start of 
each programme 

This code, although ideally suitable for 
consumer use, does not link easily to 
SMPTE/EBU timecode. The frame rate of R -DAT 
is 33.3 frames per second. To link this to 
SMPTE/EBU frame rates (24, 25, 29.97 and 30 f /s) 
would require a complex converter. 

Also, R -DAT's intrinsic timecode lacks a clock 
component, which is necessary for any 
synchroniser to keep a continuous check on the 
state of sync between two machines. There is no 
provision for user bits in the R -DAT code. 

Having rejected R -DAT's own code, it would 
seem logical to look at the possibility of using 
SMPTE/EBU timecode direct. Indeed the Sony 
PCM -2000 can record SMPTE/EBU code on an 
auxiliary analogue track but unfortunately cannot 
be synchronised to it. (It could be used for on -site 
timecode recording, for later transfer.) 

Fig 1 shows tape usage in the R -DAT format. 
Digital data is recorded by heads mounted on a 
rotating drum scanning across the tape, as in a 
video recorder. Each scan lays down digital audio 
plus essential control data. The main data area is 

used for the digital audio. On either side of this is 
a small area used for the ATF (Automatic Track 
Finding) signal, which enables the rotary heads to 
lock on to the correct trajectory across the tape. 
At each end of the scan is a section devoted to 
subcode information. Outside the area occupied by 
digital data, there are two analogue tracks, which 
at first sight would seem to be the ideal place to 
record SMPTE/EBU timecode. 

It is possible to record timecode on the analogue 
tracks but there are several problems. A video 
recorder can use timecode recorded on its audio 
tracks because the audio and video are reproduced 
in sync. This is not the case with R -DAT as there 
is a lag of about 60 ms, during which the digital 
audio is processed. If this problem is not 
insoluble, the next one is. 

Tape speed, in the R -DAT format, is 8.15 mm/s. 
This is slower than the most tape -economical 
dictation recorder. The recorded wavelength of 
NTSC code (30 f /s) would be 1.7 microns. To 
maintain interchangeability of the R -DAT 
cassettes between different machines would mean 
that the tolerance of head positioning would have 
to be an accuracy of better than that figure. At 
this slow speed there would also be dropout and 
bit jitter problems due to tape edge deformation. 
The final problem is that even if code could be 
recorded and reproduced satisfactorily at normal 
play speed, there would be little chance of reading 
it at the 100x play speed winding rates possible 
on the format (at these speeds, production of tech 
pulses would be impossible as any tach roller 
would be unable to keep accurate enough contact 
with the tape). 

In view of the above, the analogue tracks were 
rejected as a method of recording SMPTE/EBU 
timecode. 

Subcode 
The subcode area of the tape is where information 
such as start codes, track number and timing are 
normally recorded. Recording data within the 
subcode area has certain advantages: 

Subcode data maintains exact synchronisation 
with the digital audio 

The reliability of the data reproduced is high 
Data can be read at 100x high -speed search. 

Not all the available subcode data area has 
been allocated for use, so Fostex decided to use a 
vacant subcode address to record SMPTE/EBU 
data. 

An important point to remember is that 
SMPTE/EBU code consists of 80 bits of 
information for each frame. These 80 bits, when 
recorded on analogue tape (audio or video) are 
modulated into a recordable form. R -DAT, being a 
digital format, can record the 80 bits/f directly as 
digital bits, suitably encoded for error correction 
and ease of retrieval. It does not convert 

-- AUXILIARY TRACK 2 

SUBDATA AREA 2 

ATF 2 

MAIN DATA AREA 

ATF 1 

SUBDATA AREA 1 

+-AUXILIARY TRACK 1 

Fig 1: Track format of R -DAT 
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IN 

SYNCHRONISING R-DAT 
Preliminary specification 
Error correction: Double -encoded Reed Solomon Code 
Tape speed: 8.15 mm/s 
Rewind/Fast forward time: Approx 80 s with 120 min cassette 
Sampling frequency: 44.1 kHz/48 kHz switchable 
Quantisation: 16 bit linear 
Dynamic range: >90 dB (emphasis at 1 kHz) 
Frequency response: 20 Hz to 20 kHz 
Total harmonic distortion: Less than 0.05% 
Wow and flutter: Below measurable limit 
Crosstalk: Better than -80 dB 
Line in/out: XLR connectors 

Input impedance: 20 k1t balanced 
Maximum input level: +28 dBm 
Output: Nominal level +4 dBm balanced 

Digital input/output: AES/EBU format 
Timecode in /out: SMPTE/EBU format, XLR connectors 

Input impedance: 20 kft balanced 
Nominal input level: +4 dBm 
Nominal output level: +4 dBm balanced 

Ext sync input: BNC, TTL level 
Remote: 20 -pin connector for Fostex 4030 
Serial port: RS-422 
Power supply: 100/220/240 VAC 50/60 Hz, 60 W 
Dimensions: (whd) 19x6x181 in/482 x 150 x 472 mm 
Weight: Approx 331b/15 kg 

modulated SMPTE/EBU into digital audio and 
record that. That would take up as much space as 
one channel of the audio programme. 

Recording SMPTE/EBU data in the subcode 
area is not without problems of its own. The 
frame period of R -DAT is 30 ms (33.3 f /s). The 
frame period of SMPTE/EBU code varies between 
33.3 ms and 41.7 ms depending on whether it is 
NTSC, drop frame, PAL /SECAM or film. All these 
frame periods are longer than the R -DAT frame 
period. SMPTE/EBU code cannot be recorded on 

R -DAT on a frame -for -frame basis, without using 
a frame converter, which would increase the cost 
considerably. 

In addition to timing information, modulated 
SMPTE/EBU code contains the clock information 
necessary to maintain a constant link between 
synchronised machines. R -DAT will need to 

output this modulated code at its precise 
frequency and with the correct phase relationship 
between code and audio. This means that however 
the SMPTE/EBU data is encoded into the subcode 
of R -DAT, it must contain timing and clock 
information. 

The frame period problem is solved by recording 
a complete 80 -bit batch of timecode data on each 
R -DAT frame. Since this contains information to 

cover a time period longer than the R -DAT frame, 
there will be redundant timecode information 
recorded. This redundant information is stripped 
off on replay so that the output is a continuous 
stream of modulated data. 

In high -speed search mode, data can only be 

read out intermittently but the overlapping of 

data allows timecode to be fully reconstituted. 
The phase difference between the recorded 

timecode data and the digital audio is also 
encoded so that the resulting output of modulated 
SMPTE/EBU code maintains its precise 
relationship with the audio. 

Although the Fostex D2 can record digital audio 
and timecode, it maintains full compatibility with 
the existing R -DAT format. There is no conflict, 
either way, between tapes recorded on non - 
timecode R -DAT machines -professional or 
consumer -and the Fostex system, and vice -versa. 

The machine itself 
As stated earlier, the intention was to produce a 

recorder that could perform all the functions of a 
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fully -specified analogue machine. 
As well as SMPTE/EBU timecode 
with chase facility, there are 
features such as off -tape 
monitoring, punch in/out, pitch 
control and the capability of 

synchronising to video syncs and 
the word syncs of other digital 
equipment. 

The D2 has four heads, instead of 

the normal two in R -DAT, which 
offers an off -tape monitoring 
possibility. In theory, this should 
not be necessary as the sound 
quality of digitised audio does not 
change as a result of being written 
on to tape. Often, the confidence 
factor is important and a recording 
monitored off -tape can be known to 

be free of errors or dropouts (or 

otherwise). 
In conventional R -DAT recorders, 

subcode data can be re- recorded independently of 

the audio. The head design of the D2 allows 
timecode to be regenerated if necessary. This may 

be required because the timecode originally 

supplied to the D2 was faulty. Regeneration takes 
place in one operation. The faulty timecode is 

read out and sent to a separate timecode 
regenerator. Good code is fed back in and recorded 

on the same space of tape that code was played 
back from a quarter of a head -drum rotation 
earlier. To regenerate timecode on a centre -track 
analogue stereo machine would mean losing one 

channel of audio. 
One interesting aspect of the timecode facility 

would be to allow a number of D2 units to act as 

a multitrack recorder. For instance, five D2s and 

a suitable synchroniser could make up a 10 -track 
digital recorder with intrinsic track slipping 
capability (similar to the mag film recorders in a 

post -production studio) at reasonable cost. 

Although the technique of recording 
SMPTE/EBU timecode in the subcode regions of 

R -DAT is at the moment unique to Fostex, it is 

hoped that the introduction of the D2 digital 
master recorder will lead to this method being 
used by other manufacturers. 

Interchangeability of tapes between R -DAT 

machines of different manufacturers is essential. 
When this is achieved, synchronisable R -DAT will 

become the major 2 -track professional digital 
recording format. 
Reference: AES Preprint 2589 (E -1) 1988, 
` Timecode in subdata area of R -DAT', 
H Yamazaki, T Ketori, T Morita, S Okazawa, 
H Nogima and Y Abe 

FAST FORWARD MODE 

TAPE MOTION 

REWIND MODE 
TAPE MOTION 

\40 

READABLE PART 

Fig 2: In the fast wind modes, only a fraction of each scan can be picked up by 

the heads. Since the timecode data overlaps to a certain extent it is possible to 
reconstruct completely, timecode from portions of different scans 
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Fig 3: Block diagram of Fostex D2 digital recorder 
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An improvement on the MTR 90 Mk2? 
Who on earth could have managed that? 

rrrrrr-rr rrrrrrrr . 

, . us>. 

MIN IBIN 
Many an envious glance has been cast in the direction of 

an MTR -90 Mk.2. 
No wonder. With its pinch -rollerless transport, its user - 

friendly control and its faultless reliability, the MTR -90 Mk.2 has 
been known as the king of 2 -inch multitrack. 

But now, it shares its crown with a newcomer. A machine 
with all its advantages, plus faster wind and rewind, auto 
alignment on record and repro and frame -accurate mini -locator. 

A machine that offers even better audio quality than the 
MTR -90 Mk.2, but retains all its vital portability. 

A machine that even features an optional inboard Dolby* 
Rack, ready to accept your choice of SR cards or Otari's unique, 
switchable A /SR combination cards. As well as a host of detail 
features aimed at helping the skilled engineer to do a better, 
faster job. 

The name of this marvel is the 
MTR -100A. And if you're still in the 
dark as to its maker, wonder no more. 

Because there's only one 
machine that can top an Otani. 
Another Otani. 

MTR -100A. The master of masters. I 

* Dolby and the DD are trademarks of the Dolby Laboratories Licensing Corporation. 
For more information, phone or write: 

Otani Electric (UK) Limited, 22 Church Street. Slough, SLI IPT, Berkshire. Telephone: 10753) 822381. Telefax: (0753) 823707 
Otani Corporation of America, 378 Vintage Park Drive, Foster City, CA 94404. Telephone: (415) 341 5900. Telefax: (415) 341 7200 

Otani Electric Co Ltd, 4 -29 -18 Minami- Ogikubo, Suginami -ku, Tokyo 167. Telephone: (031333-9631, Telefax: 1031 331 -5802 
Otani Singapore Pte Ltd, 625 Aljunied Road, 07 -05 Aljunied Ind. Complex, Singapore 1438. Telephone: 743 -7711. Telefax: (743) 6430 

Otani Electric Deutschland GmbH. Rudolf Diesel Strasse 12, D -4005 Meerbusch 2, West Germany. Telephone: 010 49/2159/50- 861 -862 or -863. Telefax: 010 49 2159 1778 
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The new ISA 130 
Dynamics Processor 
The ISA 130 module has been 

developed to answer the need for a powerfully 
creative and sonically transparent dynamics 
processor. Built to the same exacting standard 
and performance that has helped to establish 
Focusrite as a world leader in audio design, it 
is intended to complement the existing ISA 
110 input signal amplifier, utilising the same 
racking and power supply system. 

In the quest to find a 'musical and transparent' 
control element, we developed a new V.C.A. 
(voltage controlled attenuator). After long 
periods of listening and much research we 
achieved a V.C.A. which does not sound like 
one and, features exceptionally low distortion, 
accurate and thermally stable control 
characteristics and the absence of modulation 
noise achieved through a class A circuit 
topology. 

Functionally the ISA 130 comprises 5 sections: 
1. Compressor/Limiter 
2. De- esser/Exciter 
3. Noise Gate/Expander 
4. Gain reduction and 

signal metering 
5. Eq and Filters 

... 
"" O O 

0 0 0 

EQUALISER AND FILTERS 
Individual High and Low pass filters together with 
a peaking mid range equaliser are provided. Each 
of these controls may be independently assigned 
to compressor side chain, gate side chain or audio 
signal path. 

Input impedance 20Hz -20kHz 10,000 ohms + or - 10% 

Balance > 60dB to 10kHz 
Distortion, - side chains switched out, V.C.A. in circuit: - 
Typically OdBu Input 1KHz 0.002% 

+10dBu Input " 0.005% 
+20dBu Input " 0.01% 

Noise better than SOdBu below +4dBu 
output 

Frequency response -3dB at 120 kHz 
Power + and - 15 volts, 200ma (average, depending on L.E.D.s 
in use) 

first and foremost 

Focusrite Ltd. P.O. Box 38, Newmarket, Suffolk CB8 7EG Tel: (0638) 730696 Fax No: (0638) 730537 Telex No: 265871 (MONREF G) E -Mail No. DGS2379 

Focusrite (U.S.) Ltd. 1100 Wheaton Oaks Court, Wheaton, Illinois 60187 U.S.A. Tel: 312 653 -4544 Fax: 312 665 -4966 
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YOUR SINGLE SOURCE 
FOR SUPERIOR SOUND 

- 14 

Condenser 
Microphones 

Models for studios, 
conference rooms, 
and stages...for 
speakers, vocalists, 
and instrumentalists. 
Extraordinarily 
rugged, and notably 
immune to humidity. 

Microphones -r 
Models for every 
general and 
specialized 
application, in every 
price range... more 
than any other 
manufacturer. 

FP32 Stereo 
field 
production 
mixer 
Electronic news 
gatherers and field 
production specialists 
say it's a spectacular 
combination of 
performance, price, 
and size. 

12 
Audio circuitry 

products 

FP11 

Portable microphone - 
to-line -level amplifier 
for news gathering 
and field production. 

Ir 6r6 4r6 Li iri 

M267 Mixer... 
The industry 
standard 
Modest price, 
professional 
capabilities, utter 
reliability. Proved in 
thousands of 
installations. 

44 MO 

FP12 
Portable headphone 
bridging amplifier 
provides headphone 
feed from any audio 
input. 

MICROPHONES CIRCUITRY ACCESSORIES 

Shure Brothers Inc. 
222 Hartrey Ave., Evanston, IL 60602 -3696 U.S.A. 

Telex 4330191 / Fax (312) 866 -2279 

GOLD LINE 

SIX 
HEADPHONE 

with 

CHANNEL 
AMP 

Talkback 

MODO Hc.7 

-free channels. 
and rugged enough 
most demanding 

' 

6 distortion 
Powerful or the 

applications. 

HPA -2 (with Talkback) 
HPA -1 (without- Talkback) 

PYRAMID 
BOUNDARY 

MICROPHONE 

Designed for: Churches 
Live Sound Studios 

Conference Rooms 
Clear Pick -up even at a 

distance! 

LOFTECH TS -1 
AUDIO TEST SET 

Three Test Instruments in 
One! 

Audio Oscillator 
dB Meter 

Frequency Counter 

Now available with balanced 
output plus fine tune adjust. 

DISTRIBUTORS 
AUSTRIA: Musichaus, Vienna 

CANADA: Audionova, Dorval, Quebec 
DENMARK: Studio -Lydtecnic AtS, Vanlose 

FINLAND: Studiotec, Helsinki 
FRANCE: Publison, Paris 

GREECE: Hellas Sound, Athens 
HONG KONG: Jolly Sound 

ITALY: Grisby Music, Ancona 
JAPAN: Kawamura, Tokyo 

SPAIN: Letusa, Alcoron, Madrid 
SWEDEN: Creative Audio, Djursholm 
SWITZERLAND: Gotham, Regensdort 
UNITED KINGDOM: Marquee, London 

WEST GERMANY: Alphaton, Kelkhelm -TS 

P.O. eox 115, West Redding, CT 06896 
Ph (203) 938 -2588 FAX (203) 938 -8740 

www.americanradiohistory.com

www.americanradiohistory.com


WHICH AMPLIFIER 
TECHNOLOGY? 

Paar one 
Ben Duncan charts the A -Z of power 
amplifiers. Are the new breeds really 
more efficient? Come to think of it, what 
are the new breeds? 

On the face of it, power 
amplifiers are among the 
simplest equipment in 
the pro -audio chain. 

Signal enters a black box and, provided the signal 
emerging from the other end has enough current 
and voltage capability to drive a real loudspeaker 
with an accurate enlargement of the incoming 
signal, what else is there to worry about? If 
amplifier design were that clear cut, surely logic 
dictates that a handful of companies with the 
greatest resources would dominate the market? 

In the UK alone, the potential amplifier 
purchaser has over 190 models to choose from, 
distributed by over 45 manufacturers and 
importers. The vast majority are 2- channel 
(`stereo') rackmounting units. Even within a 
restricted range of power rating, say 350 to 
450 W, there are more than 50 competing models 
to choose from. Though none is perfect, few (if 
any) are truly useless. Some are burdened more or 

less by controls and indicators of varying utility. 

TABLE 1 

22 VITAL AMPLIFIER STATISTICS FOR 
PRO -AUDIO BUYERS 
Raw engineering data 

1 Mean time between failure 
2 Physical dimensions, eg rack 'U' occupied 
3 Weight 
4 Power in Wa plotted 2 to 8 S2 

5 Power bandwidth plotted 2 to 8 12 

6 Power conversion efficiency, %, Ve, % output 
'Safety features 

7 Thermal protection: °C and response time 
8 DC output protection: DC threshold and 

speed 
9 Input DC blocking: 63 V 

10 Input RF filtration -plot of response 
> 20 kHz 
11 AC line voltage limits -global sag and 

surge 
12 Maximum peak current draw off line 
Meaningful audio qualities 
13 Slew limit and rise time 
14 THD plotted 2 to 8 S2, 20 Hz to 20 kHz 
15 THD plotted -0.5, -10, -20 dBW, 20 Hz 

to 20 kHz 
16 IMD plotted -0.5, -10, -20 dBW 
17 Input impedance at all gain settings 
18 Input impedance in bal /unbal configuration 
19 Phase response plotted 2 to 8 S2, 20 Hz to 

20 kHz 
20 SNR plotted in dBVR, 20 Hz to 20 kHz 
21 Crosstalk plotted in dBVR, 20 Hz to 

20 kHz 
22 Plot of dynamic V -I capability 
Caution: this is not an exhaustive 
specification! 
TABLE 2 
THE EFFECTS OF TEMPERATURE RISE 
ON AMPLIFIER LONGEVITY 
1 Degradation of electrolytic capacitors (over 

3 to 8 years) 
2 Erosion of the Safe Operating Area (SOA) 

of bi -polar semiconductors 
3 High temperatures coupled with cyclic 

changes reduce the Mean Time Between 
Failures (MTBF) 
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All claim `pro -audio' specifications but while there 
are over 20 meaningful and readily measurable 
parameters to inspect (Table 1), few amplifiers 
are documented as extensively as the 50p (30d IC 

op -amps many contain. To make matters worse, 
the majority of makers remain keen to convince 
their audience that theirs is the most accurate, 
most unblowable amplifier ever. Somewhere, 
sometime history has proved every one of them 
wrong. 

Today, there is dawning awareness among even 
the most conservative manufacturers of how much 
current is needed to drive a real loudspeaker, the 
benefits of effective heat exchanges and why the 
appearance of +60 V DC on the output terminals 
is unpopular with users. Since 1980, the 
widespread introduction of metal film resistors; 
vastly improved transformer cores and electrolytic 
capacitors; faster and beefier output transistors 
(notably power MOSFETs); and the labyrinthine 
but 'smarter' circuit topologies drawn from IC op- 

amp techniques, have all helped to improve the 
longevity, sonic quality and explicit audio 
specifications of modern designs. 

A new direction 
Yet for the past 25 years, the majority of pro - 
audio power amplifiers have been no more than 
restatements or refinements of the direct -coupled, 
class A -B circuit topology pioneered in the early 
'60s by Linn, Tobey, Bailey and others, and 
originally charted in semiconductor 
manufacturers' application notes, beginning with 
RCA and GE. This species of technology isn't very 
efficient. Typically, less than 50% of the power 
consumed is converted into audio. On the surface, 
this is between 11/2 and 250 times more efficient 
than the speakers they drive. As long as 
electricity is cheap, or power levels are low (as in 
many studios), a little inefficiency shouldn't 
matter. Or should it? 

What distinguishes a small but increasing 
number of power amplifiers today is enhanced 
efficiency. Now the principal product of 

inefficiency in power amplifiers is waste heat. 
Because in general, it is the effects of high 
temperatures that make amplifiers the most 
unreliable part of pro -audio electronics chain 
(Table 2), there's a potential benefit to all kinds 
of pro users if a given amount of audio power can 
be achieved with less hot air. 

The knock -on effects of amplifier inefficiency 
(salesmen please note) is a more pressing matter 
for large -scale PA systems, especially the touring 
variety, and wherever high power is specified, not 
for masochistic purposes but for the sake of 

headroom. Leaving aside the cost of the juice (and 
the size of generator) needed to power upwards of 

150 kW, the sheer weight and bulk of hundreds of 
kW of amplification adds as much as 20% to the 
capital and installation cost in the first place. 
Should the running costs of fuel, truck space and 
rigging labour resulting from the profligate size, 
weight and power consumption of 1960s amplifier 
technology be allowed to penalise the future 
viability of honest PA rental? 

Bombarded on all sides by new applications for 
digital technology, the average sound engineer is 

nursing learning curves by the dozen. Among all 
this activity, it's easy to lose sight of 
developments in downtown analogue territory. 
This series sets out to describe and compare the 
principal amplifier families in a historical 
perspective, highlighting their main features and 
tradeoffs -with an emphasis on chalking up their 
efficiency. 

Class A 
Thirty years ago, the very first transistor power 
amplifiers operated in class A. By itself, class A 

indicates a continuous conduction cycle, ie 360 °. 

For symmetrical clip, the output stage is arranged 
to `tick over' at 50% of its rated maximum output 
current (Fig 1). Efficiency approaches 50% but 
only in the most developed examples of this 
genre, either the push -pull variety (Fig 2) or with 
an active collector load (Fig 3). Even then, this is 

only true under fairly concocted circumstances; 
namely, when the output is delivering a 

continuous sinewave at full power into a 

particular optimum speaker impedance. 
For real programme, efficiency is less than 50% 

considering the PMR and asymmetric nature of 
music and speech. And, excepting transformer- 
coupled outputs, the speaker 'ohmage' at which 
class A output power and efficiency peak is the 
impedance the manufacturer has decided best 
suits his amplifier, not your speaker. Above or 
below the optimum load impedance, efficiency 
falls off to 25% or less. Worse, with no signal 
present, efficiency approaches an all time low of 

0 %, while twice the rated output power is 
discharged from the amplifier in the form of heat 
(ouch!). The efficiency of class A is so poor, it's 
even avoided in the line -level stages, especially 
those based on IC op -amps. 

Even for the modest power demands of studio 
monitoring, substantial heatsinking is required, 
surrounded by commensurately heavy and costly 
metalwork. For this reason, the commercial 
realisation of high power class A amplification is 

restricted (you guessed) to '4- figure' hi -fi. For 
example, Krell's KMA -100 produces 100 /400 

W /channel into 8/2 (2, retails at $6000, occupies 
over 5U and weighs 70 lb (32 kg). The thermal 
implications of using class A amplifiers in a large 
scale PA system hardly need spelling out. In a 
50 kW rig, it would mean an average 95 kW of 
static heat generation, not falling below 50 kW on 

signal peaks. 
Beyond this, class A has (among its adherents) a 

reputation for unrivalled audio quality. 
'Audiophiles' cite the cheerful simplicity of class 
A circuitry and its basic linearity. Inherent 
distortion products are small and principally 
benign; and crossover distortion of any kind is 

absent by design. A more convincing reason is 

that (even without a regulated supply), the 
constant current drawn off the power supply 
keeps garbage off the supply rails, removing the 
potential for interaction between high and low 

level stages. When the power supply is shared 
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between two channels, it also dramatically 
reduces interchannel crosstalk. So much is 
audible in the studio but less so in a big crowd. 

Because class A circuitry runs at fairly steady 
high temperature, MTBF (Mean Time Between 
Failure) is potentially in advance of other 
amplifier classes, where component temperatures 
typically cycle more widely. Within reason, steady 
high temperatures also enhance the performance 
of electrolytic capacitors and semiconductors. In 
particular, it can act to swamp out the effects of 
thermal modulation, a source of `dynamic' 
distortion, which plagues many class A -B 

amplifiers. Summing up, class A is the 
benchmark against which the sonic quality and 
ecology of more advanced power amplifier 
topologies can be set. 

Bias modulation 
There is a development of class A amplification, 
one which redeems efficiency enough to make it 
less than a thoroughly anti -social technique for 
high power amplification. With Sliding Bias 
schemes, the signal voltage is arranged to 
modulate the quiescent current, so it can be kept 
to moderate levels when signal drive is small or 
absent. When signal is present, the bias increases 
to keep ahead of the instantaneous signal current. 
Overall, sliding the bias theoretically halves 
normal class A dissipation for a given power 
rating. 

At the beginning of this decade, Super -Class A, 

a variant on sliding bias was sold to the public by 
oriental hi -fi manufacturers (notably Pioneer) as a 
sonic snake oil, one which would cure the ills of 
conventional class A -B amplifiers. These ideas 
appear to have originated from a stateside maker 
of OTT domestic amplifiers, and from a Plessey 
Patent' , which lapsed in 1979. 

Just one pro power amplifier family uses sliding 
bias, and not surprisingly it has outlasted and 
predates the fashions of domestic hi -fi -where is 

super -class A today? Malcolm Hill's DX series has 
been around in various guises for close on 17 

years. Looking at the simplified circuit in Fig 4, 
the input signal is fed directly into a small power 
amplifier, which has a small voltage gain, but 
sufficient output current capability to drive a low 

Abbreviations and 
technical definitions 
Combined power: W /channelx2 into the lowest 

rated impedance: a measure of an amplifier's 
power density 

dBVR: dBs referred to full RMS output 
voltage 

dBWR: dBs referred to full power into lowest 
rated impedance 

PMR: peak to mean ratio, ie Crest factor 
wpc: full power average (RMS) W /channel into 

the stated impedance; presumes a 2- channel 
amplifier 

impedance. In turn, its output is fed into a 1:1 +1 
transformer, which provides isolated bi -phase 
drive, in series with each output transistor's bias 
chain. The transformer -coupled drive looks 
idiosyncratic today. It's there to prevent the chain 
destruction that plagues direct -coupled amplifiers 
with bi -polar output transistors and also keeps 
stray DC voltages out of the output stage. 

In common with all subsequent diagrams, the 
output transistors are shown singly for simplicity; 
in practice they are tandem -paralleled, of course. 
With nil signal, they are biased (like most class 
A -B amplifiers) to around 25 mA. For inputs 
above -40 dBVR, the bias current increases in 
proportion to the output signal voltage, up to a 
maximum of 1 A. This is a practical limit, above 
which the signal current oversteps the bias, for 

high drive levels into low impedances. 
Nonetheless, the output is still (arguably) 
operating in class A, since both `halves' of the 
output are substantially conducting at all times. 

Efficiency is a respectable 64% at best. Like a 
standard class A amplifier, it runs coolest when 
driven hard. On the other hand, efficiency isn't 
`tuned' to a specific load impedance. Instead, it is 
inversely dependent on the speaker impedance, 
because the bias depends on the output signal's 
voltage, not current. Without a speaker connected, 
efficiency drops (rather hypothetically) to 5 %. The 
same is true of low level drive (eg -15 dBWR) 
into high impedances (eg 15 Sl). Figures aside, 
history presents a broad measure of the essential 
similarities in efficiency and hence power density, 
between class A -B amplification and sliding -bias 

class A. When Hill's DX 700 was introduced in 
1978, it produced a combined output of 1500 W 

into 2 f1 from an enclosure just 2U high. For a 
long time, there wasn't a class A -B amplifier that 
could approach it. 

Introduction to 
class A -B (née B) 
The class B category of operation is the starting 
point for the vast majority of power amplifiers 
made over the past 20 years, including most 
models with proprietary circuit topologies. On its 
own, class B operation indicates an active device 
(ie output transistor), which conducts over 180 °. 

In other words, for only half a sinewave cycle. 
Painful! For audio, class B necessarily implies 
push -pull operation. As in Fig 3, the output 
devices are arranged in opposing pairs, or 
conjugate `halves', but each half conducts no more 
than every other /- cycle. The concept is 

attractive, because with one half being totally out 
of conduction for every other half sinewave cycle, 
the net dissipation in the two halves is bound to 
be less than that in a comparable push -pull 
output operating in class A, where both halves 
are dissipating waste heat all the time. Going by 

the textbooks, pure class B efficiency can 
theoretically approach (but never exceed) 781/2%, a 
156% improvement on class A's best efforts. In 
everyday figures, every 500 W of class A -B power 
produces at least 137 W of waste heat. 

Unadorned class B operation is anathema to 
pure sound. Discontinuities in the signal 
waveform around 0 V arise because the output 
transistors in each half (whether they're the bi- 

polar or field effect variety) need to see and input 
voltage above a certain threshold (namely VBE or 

VGS) to operate in their active region. Complex 
transfer curvatures of the kind shown in Fig 5 

(AB /C/D) result in a predominance of high, odd - 

order harmonics. The unpleasant sonic effect of 
the discontinuity is notorious as crossover 
distortion. It is universally overcome by biasing 
the output devices into their active region. 
Negative feedback assists tidying up but is no 

panacea; after all, linear circuit analysis 
commonly begins with the presumption that 

FIG 1 VOLTAGE, 
POWER 
A POWER 

CURRENT 
RELATIONSHIPS 

AMPLIFIERS 

AND FIG 2 CLASS A OUTPUT STAGE FIG 3 CLASS 
IN CLASS WITH ACTIVE COLLECTOR LOAD PUSH -PULL 

A OUTPUT STAGE 
CONFIGURATION 

° 

POR 

,01 Av.' 

411 

FIG 5 CROSSOVER DISTORTION 
IN CLASS A -B AMPLIFIERS FIG 7 CLASS A -B EFFICIENCY 

FIG 6 CLASS A -B OUTPUT STAGE 
(ELEMENTARY VERSIONI 

FIG 4 HILL DX SERIES SLIDING - 
BIAS OUTPUT SCHEME 
(SIMPLIFIED) 

WASTE MERi 

REM W %/80,1 
111=11%//,%/E'ï %% ,I/ii -E 

164 

E3M>" vwE -.n, w,6 eon w,. rw 

10,. 
WTPV.,OWER 

EFFPCiENCY 

ACTIVE LOA° 

OUTPUT 

IC POWER 

ZVBE 
BIAS 

INPUT 

OUTPUT 

OV 

61 

www.americanradiohistory.com

www.americanradiohistory.com


WHICH AMPLIFIER 
TECHNOLOGY? 

transistors are biased far enough into their active 
region to exhibit a useful degree of 
transconductance. 

In practice, biasing (Fig 6) means `spreading the 
legs' with nVBE, and sending a small DC current 
through both halves of the output, leading in 
effect to class A operation for small output 
signals. So much accounts for the modern label 
'A -B', defined as having a conduction angle 
beyond 180° but less than 270 °. A -B, and A -B, 
are subvariants with different bias levels. In 
amplifiers containing bi -polar output transistors, 

the quiescent current needed to overcome rising 
distortion at low levels is small, at between 15 

and 60 mA. 

Value for money in 
class A -B 
Fig 7 charts typical waste heat (as a percentage 
of output power) and efficiency statistics against 
percentage output power, for sinewaves and for 
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1111 III Ili s III sit 1i11a11iar..a 
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-90dBvu. Mute attenuation, crosstalk and breakthrough are 
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varying kinds of music drive of the same average 
(RMS) power. Music drive appears more efficient, 
because above about -8 dBVR, the peaks are 
being clipped, which lessens heat dissipation. The 
envelope curve also encompasses small differences 
in efficiency arising from different output stage 
topologies. When driven at their rated maximum 
power, class A -B amplifiers are plausibly efficient 
at 74 %, compared to 78% predicted by first -order 
theory. The graph also clearly shows that 
sinewave testing at about one third of full power 
is the acutest bench test of a class A -B amplifier's 
heat dissipation capability. 

Out in the real world, the amount of waste heat 
varies as widely. It approaches 50% when a 
monitoring or PA amplifier is driven with heavily 
compressed or hard limited programme averaging 
-3 dBWR. Without compression, normal 
programme's average (RMS) power is nearer 10% 

to 15% of the instantaneous output. Then when a 

class A -B amp is driven just short of clip by an 
uncompressed recording in the studio, waste heat 
falls off to between 20% and 35% of rated output. 
Glowing amplifiers are- the penalty for squeezing 
maximum volume into a recording or 
performance. 

Hitherto, class A -B's opponents have focused 
almost exclusively on sonic quality in comparison 
to class A stages. With bi -polar transistors, it's 
well -known that the biasing required to 'tune out' 
crossover distortion is critically dependent on 
temperature. 

Excess bias is as bad as too little. The desired 
bias voltage is commonly developed either with 
diodes or with a small signal transistor configured 
as a VBE multiplier. Then assuming all the 
semiconductors are silicon, the biasing element 
has the potential to track the output device's 
2.2 mV / °C change in VBE. Alas, so much 
presumes that instantaneous changes in output 
devices' junction temperature are directly 
experienced by the biasing components. At best, 
they're loosely coupled to the heatsink, so there's 
a time lag together with a shortfall in the peak 
temperature sensed. This leaves the output stage 
over, then under- biased, during and after loud 
passages. The overall scene is fairly complex, 
since the preceding tiers of driver transistors are 
equally subject to thermal modulation, and with 
smaller junctions, their transient thermal 
response is different again. The fact is that circuit 
developments aimed at overcoming the devious 
facets of crossover distortion are still being 
postulated, more than a quarter of a century after 
the problem was first recognised.Q. 
In part two, Ben Duncan looks at more recent 
developments applied to class A -B amplification, 
including MOSFETs, Current Dumping and the 
Bridged- Bridge. 
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FOR THOSE OF YOU WITHOUT AN AMR24, 
THIS IS WHAT LOW NOISE SOUNDS LIKE. 

No matter how sensitive your ear, 
the noise floor of the AMR24 is so low 
that you simply can't hear it. 

And neither, of course, can a 
digital multi- track. 

Our design engineers recognised 
some time ago that the conventional 
solutions to deal with noise and 
crosstalk, which are fine for analogue 
tape, are simply not good enough when 
working with the precision of digital. 

To achieve this degree of sonic 
integrity it's necessary to innovate. 
So, for instance, as well as balancing all 
inputs and outputs, we use fully 

balanced buses to virtually eliminate 
crosstalk and provide a high level of 
immunity to external fields. And every 
stage is automatically by- passed when 
it's not in use to maintain the shortest 
and cleanest possible signal path. 

Cracking the noise problem has 
allowed us to endow the AMR24 with an 
EQ section of exceptional musicality. 

Although it may appear at first 
glance to be a normal four band set up, 
we designed the peaking mode of the 
low frequency equalizer using a unique 
system where the Q automatically 
increases as the frequency decreases. 

This, as you can imagine, allows 
you to handle the bass spectrum in a 
way that is both more precise and far 
more musical. 

If you haven't heard the AMR24 
and you'd like to put it to the test, call 
the appropriate number below to 
receive a copy of our brochure and to 
arrange a demonstration. It's bound to 
prove, dare we say it, music to your ear. 

DDA CO 
SOUND THINKING 

UNITED KINGDOM SALES STERLING AUDIO SYSTEMS LTD.. KIMBERLEY ROAD, LONDON NW6 7SF TELEPHONE. 01-624 6000 FAX 01372 6370 
DEARDEN DAVIES ASSOCI'ES LIMITED. UNIT 1. INWOOD BUSINESS PARK WHITTON ROAD. HOUNSLOW. MIDDLESEX TW3 2E6. UNITED KINGDOM TELEPHONE. (0)1 -570 7161 FAx 0)1-577 3677 

KLARK TEKNIK ELECTRONICS INC . 30B BANFI PLAZANORTF.. FARMINGDALE. NY11735. TELEPHONE (6161249 3660 FAX 1516) 4201863. DDA IS A KlARK TEKNIK COMPANY 
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MARTIN 
POLON'S 

PERSPECTIVE 
It seems appropriate as 
we near the end of 
another year, to pay a 
kind of homage to an old 

friend now on its last legs in the more advanced 
countries on our planet. The LP will not be with 
us very much longer in the Western World. After 
years of long and valuable service, the record 
companies have decided that one of the reasons 
people are not buying CDs and CD players by the 
hundreds of thousands, is the competition from 
the poor old LP record. So the reasoning goes if 
you can kill off the LP record, you will help the 
CD. 

Since this piece should end up in the December 
issue of this esteemed and valuable publication 

timing was good since he had just turned into the 
entrance for Scrooge's and could see Cratchit 
eating a sandwich at the checkout counter. 

"How dare you take time off to eat a 
sandwich ?" bellowed Scrooge. 

"Mmmpph. I can't talk with my mouth full." 
Cratchit stuffed down the rest of his sandwich. 
"Mr Scrooge, I only took an extra 10 minutes off 
yesterday to look for Christmas presents for the 
children. Was that so bad? And the store is 
empty." 

"Bahhh! Humbug!" bellowed Scrooge. "Do you 
know how insulted I was when you came in with 
a bag of LPs full of Christmas music for children, 
from somebody else's shop? I suppose you'll want 
to have Christmas Day off like you do every year? 

`A lot of the most loved Christmas music hasn't even 
been re- released on CD from LPs. The record 
companies are focusing on the 13 to 21 year old 
market and ignoring the maturing baby boomers. 
How much music is there for the 30 to 50 crowd ?' 

(note for editor: it is Christmas bonus time), it 
seemed appropriate W tell our story of the LP's 
demise around a simple parable with some lovable 
and not-so-lovable characters. With extraordinary 
apologies to Charles Dickens and to anyone else 
who ever loved A Christmas Carol. 

It was one of those winter 
days when it felt so good 
to be alive. The snow 
crunched hard under 

Eby Scrooge's feet. The sun shone with a ferocity 
rarely felt on a winter's day. The English village 
glistened with the beauty of winter. The snow on 
the trees and on just about everything was still 
clean from last night's fall, so it felt more like 
Christmas than anyone could possibly imagine. 
Yet Eby Scrooge was miserable. He hated seeing 
all these people happy in their preparations for 
Christmas. Not enough of them would be out 
buying music as gifts. The record business and 
the audio business were in the doldrums. He had 
just made a deposit at the bank but it was not the 
kind of deposit that he liked to make. He could 
remember the time when Scrooge's Records and 
Tapes had been a gold mine. He thought of his 
clerk, Bobby Cratchit and he began to fume. His 
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Well I'll have you know that I was thinking of 
having a Christmas Day jumble sale to get rid of 
all of those dreadful LP records that are taking 
up so much shelf space." 

"Oh, Mr Scrooge," lamented Cratchit. "I am 
certain your LP records will sell out in a normal 
way. Besides, there are still hundreds of millions 
of LP record players in use in the world today. 
We have one. That is why I went looking for 
those Christmas songs on LP. They have not been 
released on CD. How can the record companies be 
so sure that killing off the LP is the right thing 
to do? And as for Sunday, I did promise the 
children and my wife." 

"They know their business, those one's in 
London that run the record companies. They will 
make the right moves. And as for the Sunday 
sale, I'll run it myself if I decide to do it 
tomorrow morning," Scrooge reflected briefly, "It's 
getting late. These days the people don't buy 
much Christmas music." 

"How could they, Mister Scrooge," whined 
Cratchit. "The record companies don't have an 
accessible 10,000 title catalogue like they did with 
the LP. A lot of the most loved Christmas music 
hasn't even been re- released on CD from LPs. Not 
everybody wants to come in here to buy Bon Amis 

or Eddie Machete and the Switchblades. The 
record companies are focusing on the 13 to 21 

year old market and ignoring the majority 
population bulge of the maturing baby boomers. 
How much music is there for the 30 to 50 crowd ?" 

"If people want your damnable LP records so 

badly, why don't they buy them here ?" Scrooge 
interrogated his assistant. 

"Because they are buying them elsewhere. Your 
stock is so depleted no one could be sure of finding 
anything. Sure the record companies are phasing 
them out but you don't even want to give LPs a 
little bit of space. And they built your business 
for you. That's all you had for all of those years. 
LPs and 45s. And I'll tell you something else, Mr 
Scrooge, these people are buying their LPs on 
television. They are purchasing the Mitch Miller 
and Frank Sinatra and '50s oldies and Beethoven 
classics and so on and so forth via mail order. 
Stuff you don't carry because the CD boys haven't 
released it or it's hard to order. I know how many 
times I try to special order a CD and it comes 
back 'Out of Stock'. The CDs are pressed in runs 
and it seems that the kind of in -depth stock we 

used to access is history," sighed Cratchit. 
"Let's close up at 5pm and head for home. I 

want to be off the street before all this Christmas 
stuff starts to happen. As for you, you can have 
the day off tomorrow but I'll make you work on 
St Valentine's Day when we will have a sale on 
CD -C discs. 'C' for Colour. We will sell only those 
romantic records that generate loving colour 
displays on the TV screen," Scrooge grimaced. 

Scrooge locked up. Cratchit headed off to shop 
and home, warm in the comfort of the pleasure he 
anticipated with his loved ones. Eby Scrooge 
trundled slowly towards his flat. He stopped at 
the Rainbow Gourmeteria for a take -away dinner. 
He dodged several snowballs thrown by small 
boys and reached his humble abode. An odd thing 
happened while he was at the door. His door 
knocker appeared to assume a visage, that of 
Elvis Presley. The visage moaned, "Don't be 
cruel, you poor hearted fool." 

Scrooge settled into his apartment, ready to 
enjoy an entire night of Randolph Scott westerns 
on the festival being run on Television 2. He 
devoured his dinner and sat glued to the TV tube. 
He was suddenly alarmed by the hideous sound of 
chains rattling outside his door. Thinking it 
might be his neighbour Slimnicki, who frequently 
got into trouble while practising Harry Houdini's 
old escape tricks, he opened the door. In walked 
Jake Marley, Scrooge's old partner in the record 
store. 

"I'm glad you opened the door," said Marley. 
"It's so painful to try and walk through the door 
if you haven't got the trick down pat. The chains 
stick. I'm such a clutz." 

Scrooge reacted with alarm. "You must be a bit 
of the Kiwi -fruit and venison croissant I had for 
dinner. You are nothing more than indigestion. 
Perhaps a spot of mustard I put on top of the 
croissant." 

"Why did you have to mention food? Especially 
yuppie food. You knew I had chronic heartburn. 
I'm getting sick. And would you know, I still 
can't find a decent salt beef sandwich in London. 
Nobody knows how anymore. Nobody cares. The 
salt beef should be kept in barrels for ... ahhh, 
enough. I just came to tell you to mend your ways 
before it's too late. And, oh yes, there will be 
three other spirits here to help you understand. 
Audio Christmas Past, Audio Christmas Present 
and Audio Christmas Future." Scrooge looked 
puzzled. Marley continued, "As for me, as if you 
should care, I'm going to New York to haunt 
Mayor Koch. It's a job; somebody has to do it. At 
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PERSPECTIVE 
least they have decent delicatessens there." With 

that, Marley trudged out, clutching his heartburn. 

Just 

after midnight, the 
window facing the street 
spun open and the spirit 
of Audio Christmas Past 

entered. It was Elvis Presley, in his mid fifties, 
with 50 pounds of extra weight and glasses. He 
looked like a used -car salesman from Cleveland. 

"King. King, is that you. You look...sort 
of...like...a...used car salesman from 
Cleveland," Scrooge was incredulous. "I can't 
believe it." 

"Believe it. It is I, Scrooge Baby. I got to find 
something to do with all my spare time. Grab my 
tassles and we shall look back at the rocking 
past." Elvis pointed to his oversized white suede 
jacket with tassles. Scrooge looked at Elvis's blue 
suede shoes, flinched at the colour combination 
(Elvis was always such an awful dresser), obeyed 
and they were off. 

Audio Christmas Past was a happy place. 
Marley and Scrooge's Record Place was humming 
with activity. The store was thronged with 
customers buying LP records as gifts and for 
Christmas music. There was even a special 
display with holiday music. Young Eby Scrooge 
was talking to several teenage girls and pointing 
to an Elvis cut -out. There were LP records of all 
kinds -classical, rock and roll, country, jazz, 
dixieland, children's, movie scores, etc. It was as 
happy a scene as one could wish for. 

The King turned to Scrooge. "Scrooge, old boy, 
you and Marley made a pretty penny with those 
LP records. And you were happy, then. Really 
happy." 

Scrooge replied. "Yes, we surely did and we 
surely were." Before he could finish his 
statement, he was back in his apartment. "Oh, 
don't bring me back so soon." But the visit was 
over. 

At the stroke of two o'clock, Scrooge was 
startled by the appearance of Nipper as the spirit 
of Audio Christmas Present. 

"I cannot believe my eyes," cried out Scrooge. 

"It has been so hard for me to get anything to 
do," Nipper said. "I finally had to stop staring at 
that lousy horn. My neck got so badly twisted. I 

have to see a chiropractor twice a week now. 
Anyway, I thought I would show you what is 

happening in one part of the world where they 
are taking perfectly good LP records and 
destroying them. The LP is history as far as the 
record companies are concerned. Grab my tail, 
gently, gently and we shall take a ride." 

Scrooge did as he was told and soon ended up 
overlooking a vast municipal dump. A large 
bulldozer was running back and forth, over and 
over a veritable sea of LP records without jackets. 
The records were being bulldozed into rubble. A 

dump truck was unloading even more records 
from its rear. "Who is doing this ?" Scrooge asked 
his guide. Nipper could only shrug. In so doing, 
Scrooge was placed back at his home. 

At the chiming of four, Scrooge was joined by a 
ghastly apparition clad only in sack cloth. Scrooge 
enquired, "Are you my guide to the future ?" The 
apparition only nodded and gestured to Scrooge to 
grab a piece of the fabric. Scrooge was whisked 
away. 

Audio Christmas Future was frightening. 
Scrooge's Records and Tapes had been replaced by 
a women's underwear company. 'Power Lift 
Manufacturing' the sign said on the door. 'Home 
of the Rawhide Brassiere. Herd Em Up, Head Em 
Out, Rawhide.' It was so embarrassing. "Is this 
all that came of my efforts ?" Scrooge moaned 
tearfully. The apparition shrugged. "What 
happened to the CD ?" Scrooge asked. 

The apparition pointed as Scrooge was whisked 
to yet another place. The spirit carried Scrooge 
over a scene of devastation. What had been part 
of the Little Chomley Home For The Overweight, 
was now just an empty shell. Something had 
blown the roof off and some of the walls out. 
"What happened ?" Scrooge asked the spirit, 
horrified. 

"CD- Vibro," came back the answer. "CD players 
with a special output for vibro-massage chairs. 
The sound generated by the CD would modulate 
your chair. You would lay back and get a 

soothing massage if you chose classical music or a 

more active one with pop music." The spirit 
gesticulated. "It was the 1812 that did it. At the 
end. They had hooked up all the chairs in the 
solarium. Invited the old fat folks in for the 
concert. Critics had tried to warn the record 
companies to turn down the cannons by 6 dB. 

Just 6 dB but they wouldn't listen." Scrooge 
turned away. 

The apparition carried Scrooge back to his home 
town and chanted. "There is no music here. Your 
store is gone. All the other stores are gone. The 
public couldn't deal with CD, CD -3, CD- Colour, 
CD- Graphics, CD- Interactive, CD -MIDI, CD -ROM, 

STEREO STABILIZER 5 
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reinforcement 

Mono version, box types and 5 Hz fixed shift boards Mark 5 also available 

SURREY ELECTRONICS, The Forge, Lucks Green, Cranleigh, Surrey GU6 7BG. 
Tel. 0483 275997 

CD- Video, CD -etc, CD -etc. After the LPs 
disappeared from the scene, there was a new 
format every three years. Digital Audio Tape 
(DAT), recording optical disk, ROM chip -they 
just kept on coming. If only there had been 
something familiar for those who were slow to 

change or could not afford it." 
"Oh, spirit, what can I do to change the course 

of the future ?" pleaded Scrooge. The spirit only 
pointed to the desolate town without music and 
Scrooge found himself falling towards it at a 
sizable speed. He woke up the next morning, 
Christmas morning, on his own bed. You know 
the rest. He bought Tiny Tim his own LP record 
player, had a large turkey breast stuffed with 
turkey and lingonberry mousse plus sweet potato 
souffle with minced red pepper delivered to the 
Cratchits. 

Scrooge began the project of having his store 
carry the biggest and best stock of LP records in 

the area. He even began to carry the output of 

small record companies and foreign pressings. The 
store received a new name and Scrooge a new 
partner as Elvis Presley came on board. 'King 
and Eby's Music Nook', the sign said. Bob 

Cratchit was made general manager and given a 
profit sharing plan. Tiny Tim was brought in to 
stock the heavy metal section. And no man could 
say that anyone honoured the LP at Christmas 
better than Eby Scrooge. 

Needless to say, the above 
parody was a way to 
have a little fun with a 
topic that should have 

been taken much more seriously by the members 
of the audio and record industry. It seems to 
make sense to keep a format that will continue to 
generate sales for the industry well into the next 
century. With nearly 100% saturation in the 
consumer marketplace, the LP format still has 
viable commercial life vis -a -vis the CD with its 
saturation percentage in the low teens. It seems 
to make sense to ease consumers from the LP into 
the CD rather than drastically pulling the LP rug 
out from under them. It also seems to make sense 
not to discard the LP format on the general issue 
of quality. Recent work with laser tracking of LP 
grooves promises to deliver near digital quality 
with no groove wall wear. And, for that 25% of 
the population in the Western World who has not 
struck it rich and subsides near the poverty line, 
the LP still offers an acceptable source of musical 
entertainment. 

It does seem that these factors are not being 
considered because basic bottom line profit issues 
are. The profit for all concerned -the record 
company, the dealer, etc, is roughly twice as great 
for the CD as it is for the LP. Also, until recently 
the LP was generating more than twice as many 
returns as the CD. Lessened quality control at 
some CD facilities has been increasing that return 
rate recently. And there is, as we have previously 
indicated, some feeling among record company 
types that the number of LP records sold directly 
subtracts from the number of CD records to be 
sold. 

But the course of progress does seem to be 
irreversible here. It is clear that the LP will 
soldier on in third world and iron curtain 
countries for some time. It will not soldier on in 
the Western World. The LP is dying; it will just 
take a long time to do so. To paraphrase Don 
McLean's much beloved classic paean to the 
music, "Bye, Bye, Miss American Pie. Took the 
Chevy to the Levee but the Levee was dry. Good 
old boys drinking whisky and rye. That will be 
the day that the LP music died. " 
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BF 0"X 
RY 
'S 
BUSINESS 
During November Michael 
Webber staged a jazz 
concert at the Purcell 
Room on London's South 

Bank with no amplification whatsoever. If the 
Purcell Room experment works out, Webber will 
try a similar concert in the larger Queen 
Elizabeth Hall next year. 

This reminder was prompted by several visits to 
the JVC Jazz Festival concerts in London and 
New York. The New York concerts were spread 
between several halls; the London events were all 
at the Royal Festival Hall. 

I was in New York interviewing Avery Fisher, 
the audio pioneer who sold his company and used 
the money to rebuild the acoustically disastrous 
Philharmonic Hall at the Lincoln Center, which 
now bears his name. As the concerts I saw at the 
Avery Fisher Hall featured the electric rock band 
of Miles Davis and electric blues band of B B 
King, high level amplification was obligatory. So 
there was no way of judging the acoustics other 
than by applause. But on just one occasion, 
apparently by mistake, one of the musicians 
played mouth harp without any amplification, and 
it filled the hall as clear as a bell. 

Ella Fitzgerald played the recently refurbished 
Carnegie Hall, with a piano trio. Amplification 
was again obligatory (especially because Ella has 
recently been very ill) but it wasn't oppressive, 
and the sound of the hall still rang through, 
especially on applause. 

At the New York Town Hall, which has a lovely 
live acoustic, a concert of piano trios was 
completely, utterly ruined by blockbuster over - 
amplification. Like others, I left early. 

In London a generally fine set of JVC concerts 
at the Festival Hall culminated in a performance 
by British pianist George Shearing, on extended 
holiday from America in the Cotswolds. 

"No man should work too hard if he has the 
health and strength to stay in bed," explains 
Shearing. 

Playing with just string bass accompaniment, 
his piano was covered with two mics. Although 
the sound system was turned down, near the front 
of the hall we heard a mix of sound; the glorious 
live sound from Shearing's grand, roughened at 
the edges by a quiet sandpaper sound from the 
speakers. Why? The system had sounded fine on 
other nights when cranked up to rock levels. 

How many engineers, when designing or buying 
high power amplification, consider how it will 
sound when turned down to very low level? All 
too often equipment that sounds good at blitz 
volume, buzzes loudly in the background while 
roughening foreground sound at low gain. 

All I know is that I would have gladly paid 
extra to hear just the sound of Shearing's piano 
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Since when has a solo grand been unable to fill 
the Festival Hall? 

Michael Webber may be the one to find out. It's 
worth bearing in mind that Webber is also 
responsible, through English Heritage, for the 
open air concerts held through what is laughably 
known as the British summer, at Kenwood in 
North London. For more years than anyone can 
remember, the live sound of the orchestra in the 
Kenwood concert bowl shell has been boosted by 
speakers hidden in the trees. R G Jones has long 
had the sound reinforcement contract and Webber 
expects only a few letters of complaint after each 
concert. Most of the audience don't know there is 
any electronic aid. 

The last night of this year's season only showed 
its electronic pedigree when the organ in Malcolm 
Arnold's Concerto Opus 47 started to sound 
horribly distorted. Rather than direct -inject, the 
organist was playing through speakers at the 
back of the shell, which were then covered by PA 
microphones. The sound of the on -stage speakers 
has to be kept low, to avoid drowning out the 
orchestra, so the mic level has to be kept high, 
which means that background noise as well as 
any distortion is cranked up. 

Michael Webber has an ambivalent attitude 
towards the weather. If it is wet and cold, then 
only around 3,000 people turn up. The speaker 
system can be run at low level but the concert 
risks running at a loss. If the weather is good, 
then the audience trebles and the sound level 
must go up if those at the rear are to have any 
chance of hearing. Inevitably this makes people in 
the deck chairs at the front only too well aware 
that they are hearing something other than live 
sound. 

Many years ago Sir Clive 
Sinclair, then Clive 
Sinclair, sold hi -fi 
systems. Although neat 

and innovative, it was pretty unreliable gear. 
Most innovative, and most unreliable, was a 
switching amplifier. These were very efficient, 
until they blew up. 

Conventional linear amplifiers use the input 
music signal to modulate the flow of DC 
electricity through transistors. Over half the DC 
is converted into heat and wasted. In a switched 
amplifier, the transistors do not vary the DC 
smoothly. Instead they turn it on and off sharply, 
like a light switch. So the output is a series of 
electrical pulses that vary in size depending on the 
strength of the input signal. If the transistors 
switch very rapidly, the pulses are very small, 
and they merge together into an accurate but 
greatly amplified replica of the original signal. 

The technique is known as Pulse Width 

modulation. In a PWM amplifier very little 
electricity is wasted as heat. But, as Sinclair 
found out, the circuit is likely to self - destruct. 

Around 10 years ago Sony announced a PWM 
amplifier, and demonstrated it in London. But the 
amp was never sold because it switched at 
500 kHz. The loudspeaker cables functioned as an 
aerial to radiate powerful signals in a band 
exclusively allocated all round the world for 
marine distress and safety calls! 

Recently, two companies, both by coincidence 
from the Massachusetts area, announced new 
switching amplifiers. Copley Controls sells what 
is arguably the most powerful amplifier system in 
the world. Although designed to drive industrial 
equipment it is doubtless only a question of time 
before the audio industry latches on. 

The Copley amplifier was designed by Richard 
Burwen, of noise gate fame. It costs $18,000, 
switches at 80 kHz and can generate 36 kW of 
output power while dissipating only 1,500 W as 
heat. If 30 of these amps were ganged together 
they would generate a megawatt of power, which 
mimics whatever low level signal is fed to the 
input. 

The output signal can be used to drive a motor 
to shake a test bed, power the magnets used in a 
medical magnetic resonance machine, steer the 
beam in an X -ray lithography unit for making 
microchips, scan a proton beam over a cancer 
tumour or pump pulses of power into a spot 
welding machine. The system is already being 
used to feed data pulses into a sonar transducer, 
which transmits a 5 Hz sound signal under water 
from San Diego to Hawaii. People living near 
Wembley Stadium can only hope no -one brings in 
a stack of Copleys for next year's concert season. 

The other firm in the switching business is 
Bose. The Acoustimass is designed to produce a 
very loud sound from a small cabinet in clubs, 
discos and concert halls. Bose charge around 
£4,000 for a 400 W system. Because the amplifier 
is 90% efficient, it generates so little waste heat 
that it can be built into the same cabinet as the 
speakers. 

Combining the loudspeaker and amplifier not 
only saves space but makes the system self - 
cooling. As the diaphragm of the loudspeaker 
moves, to pump Air, it also circulates air inside 
the cabinet and round the amplifier. 

I wish I could offer some more technical details 
on how the Bose amplifier works but the company 
is being mysteriously uncommunicative. There is 
vague talk of a carrier at 15 MHz and 100 kHz 
sampling. Quite simply no -one inside Bose UK 
can get a sensible answer out of Bose's head office 
in America. 

This may be because the Massachusetts 
engineers are smart enough to know that they 
have a potential problem of radio interference on 
their hands. Or it may be just another example of 
lack of communication between Bose in America 
and Bose UK. 

While pretending that Britain and Europe are 
important markets, Bose's American head office 
still does not consider it worthwhile sending over 
a knowledgeable engineer when a new product is 
launched. The British take questions, pass them 
back to Mass and get only silence or a knee-jerk 
`it's secret' response. 

Being translated, the reply `it's secret' from an 
American company all too often means `I haven't 
got time to waste on limey questions'. The pity is 
that on the occasions that I have visited Bose in 
the USA, I have always found head man Amar 
Bose courteous, patient and frank. Some of the 
marketing middle managers in Massachusetts 
could learn a lot from their boss. 
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The old Regal cinema is situated 
about two miles from the centre 
of Dublin in an area called 
Ringsend. It has a double claim 

to fame -it was built as Ireland's first cinema and it now houses 
the country's first digital studio. 

Ropewalk is the newest studio to appear in Dublin having 
only been open for a few weeks on my late summer's visit. It is 

the brainchild of Peter Williams who is an ex- director of perhaps 
Ireland's most famous studio -Windmill Lane. Williams comes 
from a background of computer systems design, which, allied 
with his musical abilities, led him into Fairlight programming: 
he was responsible for the Fairlight on U2's album The Joshua 
Tree. He also set up a 16 -track facility before joining Windmill 
Lane. Williams has the reputation of being a `keyboard maniac' 
and Windmill Lane's Studio Three, which is a computer music 
facility, bears this out. It is quite surprising then to find that 
his new venture caters very much for `real' instruments. 

"I didn't want to create another Windmill Three with 
wall -to -wall keyboards, so I designed a multi -purpose recording 
facility with varying acoustics." 

What is not so surprising is his commitment to digital and the 
inclusion of a full Mitsubishi package consisting of an X850, 

X86 HS and the Westar 8000 console. Why had he gone for 
Mitsubishi? 

ROPE WAL 
Patrick Stapley spins a yarn about 
a Dublin digital studio 

"I chose Mitsubishi against Sony for two reasons. Firstly, I 

don't hear any change in the recorded sound with the 
Mitsubishi but with the Sony the playback sounds sharper. 
Saying that it sounds `digital' is the kind of comment I abhor, 
but it happens to be the case. Secondly, I like having 32 tracks 
on one machine, which is enough for most things. The Westar 
desk was the obvious choice because of its low noise floor and 
also it's quick to work on, which is essential for freelance 
engineers. I've always found SSLs a bit fussy with a lot of 
functions that nobody needs, the Westar is much more compact. 
I also think it sounds very good." 

The studio took about a year to come together with a lot of 
time spent experimenting and fine tuning. Williams has no 
qualms about pulling things down if he believes an 
improvement can be madè, and he quoted various examples of 
ripped up floors and demolished walls. One aspect that required 
special attention was the soundproofing, as Ropewalk shares the 
building with some other businesses. To be precise -a bakery, a 
photographic studio, a seamstress and a carpenter's workshop. 
The answer was a great deal of concrete, and having nipped 
upstairs to hear the chippies at work, I can safely say it works 
extremely well! 

The studio, kitchen and bathroom areas are crammed into the 
ground floor, taking up the space that would have occupied the 
old booking hall through to the back few rows of the stalls. 
There are a couple of small basement areas used as an office 
and a TV lounge. 

The studio consists of a six -sided control room with a slightly 
raised machine room at the back, and three wraparound 
recording areas. To the left of the engineer is a small tiled 
vocal /guitar booth, in front is a high ceilinged live room and to 
the right a dead room. Each area has a connecting door, and 
entry from the control room is via the booth. The only 
disadvantage here is that a reasonable amount of space has to 
be kept clear to allow for access. Visual contact is excellent both 
between individual rooms and into the control room. 

The live room is the largest of the three with a floor area of 
365 ft' and a height of 18 ft. It's a mass of angled, reflective 
surfaces with nothing in parallel; even the oak flooring is 
irregular, rising up to meet the walls in a couple of corners. It 
has the uncanny effect of producing an acoustic that sounds 
much bigger than its physical size and there are future plans to 
build in a variable damping system. The overall effect is 
reminiscent of a church, and to add to this religious atmosphere, 
a church window can be projected on to the back wall. As I was 
reminded, "This is Ireland, you know!" 

Walking from this environment into the dead room is quite a 
shock to the ears, as suddenly all the reverb vanishes. This 
room has a floor area a little under half that of the live room's 
and a much lower ceiling. It has been treated with three specific 
acoustic materials -Rockwool, Revac and a spray -on mineral 
fibre. Revac is a bitumen rubber material that acts as a bass 
absorber and is used in both the walls and the ceiling. Above 
the ceiling is an 8 ft void, which has been sprayed with 8 inches 
of the mineral fibre, making it an effective anechoic chamber. 
The end result is an acoustic with every bit of life sucked out 
of it. 

Each of the three recording areas has its own set of lines 
including MIDI. Foldback can either be conventional or the 
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artist can mix his own using the 8 -way Nemesis X 1000 system. 
There is also provision for the artist to talkback directly to the 
control room, via the PFL speaker in the console. High 
impedance, no loss jack sockets are wired into each room being 
ideal for itinerant guitarists. 

Microphones available are B & K cardioids, AKG 414 ULS, 
Neumann TLM 170 and U89, Electro -Voice PL 20, Shure SM 58 
and 59, Sennhéiser MD 421, Beyer M88N and 
Crown PZM 30 FS. There is a choice of headphones between 
Beyer DT 100 and Sennheiser 414 SL. 

The control room, by modern day standards, is not vast, 
345 ft1, but due to a sensibly positioned outboard rack and the 
separate machine room, it doesn't feel cramped or cluttered. 

The room itself was designed away from the traditional 
compression formula to achieve a more even sound -what 
Williams calls, 'a living room acoustic'. Its treatment was 
similar to that used in the dead room but much less severe, so 

retaining a degree of liveness. 
Due to the visual contact with the recording areas and 

machine room, there are a lot of large glass surfaces 
surrounding the room. My impression was that this would cause 
all kinds of reflective problems but through some clever angling 
and general tuning, there seems to be little to worry about. 

One thing that is unusual is that all the monitoring is 

nearfield, with a choice between Yamaha NS 10, Acoustic 
Energy AE1 and Westlake BBSM 12. The Westlake speakers 

ROPEW 
are huge and look unwieldy so close to the desk but that is the 
way they are intended to work. Again, this is Peter Williams' 
decision. 

"I've never felt instantly happy with large built in speakers, 
whereas nearfield monitoring gives a much more natural 'hi -fi' 
kind of balance eliminating a lot of the room effects. The 
Westlakes have a much better bass response than the two 
smaller monitors, so they give a good indication of what's going 
on in the low end." 

The two smaller speakers are driven by Quad 520 amps, the 
Westlakes are powered by an 800 W BGW GTB amp. 

The Westar console has been fitted with TBA (Tape Based 
Automation), which is a hard disk system providing control for 
faders and mutes. An ingenious idea, yet to be put to the test, is 
to reflect the VDU display on to a suspended piece of glass in 

front of the console -like a newsreader's autocue. The display 
would only be visible to someone seated at the mixer and would 
completely disappear when viewed from the recording areas. 

Outboard equipment comprises the Lexicon 480L (which was 
the only one in Ireland at the time of writing) and PCM 70, 

Yamaha REVS, TC 2290 with 8 secs and a fast trigger, 
dbx 166, UREI 1178, BSS DPR 502 comp/lim/de -ess, 
Summit TL 100A valve limiter, Drawmer gates, BSS DPR 502 
midigates, Symetrix open -ended stereo noise reduction, Galien & 

Krugger preamp, Nomad Axeman and Bassman, and on order is 
an Eventide UltraHarmonizer. 

The studio also offers a Sony DAT machine, an Adams -Smith 
Zeta 3 synchroniser, and a Nakamichi MRI cassette machine, 
which is the only analogue machine in the facility. The studio 
has been prewired for analogue and video requirements, and 
Dublin provides a good 24 hour hire service supplying most 
things. 

How is digital recording regarded by Irish artists? "Digital 
doesn't seem to be a huge selling point yet in this country, some 
bands just don't think their music justifies it and are quite 
happy sticking to analogue technology. So locally the studio is 

pushing the fact that its a brand new facility with state- of -the- 
art equipment with round the clock technical back up. As far as 
the UK and USA are concerned, we will be promoting the studio 
as a competively priced digital facility with no hidden extras." 

The small staff at Ropewalk are friendly and enthusiastic. The 
technical people all have some past connection with Peter 
Williams, and there is definitely the will to succeed about the 
place. 

Expansion is perhaps not the first thing to think about when a 
studio has just been completed but already the dead room is 
about to be extended, adding an ambient area, which will 
include a piano. There are also plans to build a 'Crystal Room', 
which would have a tunable musical acoustic. But perhaps the 
most exciting idea of all is to develop the upstairs area, which 
still retains the top half of the old auditorium with its curved 
ornate ceiling and original projection rooms; it's tailor -made for 
a film scoring studio. 

Expansion or not Ropewalk already offers a comprehensive 
facility, and with flights from London taking an hour and 
costing very little this could be a very interesting alternative. 

Finally I had to ask someone the burning question that had 
been bothering me all day: why is the studio called Ropewalk? 
The answer lies in a long straight road, just around the corner, 
which was used many years ago for laying out and treading 
hessian for rope manufacture. 
Ropewalk Studios, Regal House, Fitzwilliam Street, 
Ringsend, Dublin 4, Eire. Tel: Dublin 609628. 
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The latest range of Yamaha 

Pro -Audio Equipment including Yamaha DMPZ 

DMP/i, Digital Mixing Processors, Power Amps and Digital 
Effect Processors all on permanent display at Pulse. If it's Pro - 

Audio you're after get on the case at Yamaha Music Pulse. 

PHONE 01-734 5184 NOW. 

DIGITAL CONTROLLED AUTO PANNER 
AUTO ATTENUATOR STEREOSIMULATOR 

L A K E P E O P L E 
ROSGARTENSTR. 13 D -7750 KONSTANZ TEL. 07531/24428 
KLANGFARBE EINSIEDLERPLATZ 4 A -1050 WIEN 

PROCOM INTERCOM WITH 
SINGLE-BUTTON SELECTION 

DILESS ProCom is a new kind of full- duplex intercom, with 
convenient single- button selection. Every kind of connection is 
possible: station -to- station, station-to-all, all -to -all, or any com- 
bination, up to 11 simultaneous calls. You hear no unnecessary 
messages - only those which concern you directly. 

No line can be busy, so your message will always reach 
the other party. 

Stations are connected with standard three -core micro- 
phone cables. ProCom is also compatible with other systems 
currently in use, so you can upgrade your existing system by 
adding a central unit and keypads. 

For further information, contact your local dealer, or 

DILESS 
DILESS Ltd. 
Melkonkatu 16 A, SF -00210 HELSINKI, FINLAND 
Phone: +358 -0 -679 271, Facsimile: +358 -0- 671910 
Telex: 1001825 /Attn: DILESS 
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REVIEW 
A user report on the Lexicon 480L 
digital effects system by Patrick Stapley 

In recent years the 
market has been flooded 
with cheap multi -effects 
units and as a result, 

sales of some of the more expensive signal 
processors have been diminishing. Lexicon have 
responded to this by introducing the 480L as their 
top of the range digital effects system. It is not 
only considerably cheaper than the 224XL, but 
effectively it's two units in one. 

The 480L, as far as the user is concerned, looks 
and operates like the 224XL; the familiar LARC 
controller being the focal point. Programs are still 
organised in Banks, with user programs being 
stored in Registers. What has changed is the 
addition of a data cartridge for storing and 
downloading user programs. The programs 
themselves all comprise newly written software 
and cover a comprehensive range of signal 
processing. The system has been designed with 
digital use very much in mind, and there is also 
thorough provision made for MIDI. 

Operation 
The 480L can be configured to operate in one of 
four different modes: Cascade, Stereo Split, Mono 

Split, or Single. Cascade receives a stereo signal, 
which is processed twice by outputting one 
program directly into another. Stereo Split allows 
the signal to be sent to two programs 

simultaneously, while providing separate stereo 
outputs. Mono Split behaves like two independent 
units with mono inputs and stereo outputs. Single 
is used for certain programs, like stereo sampling, 
where a great deal of processing power is required 
and consequently an additional program is unable 
to run. When two programs are being used the 
480L distinguishes them as, 'Machine A' and 
'Machine B'. Each is accessible through a single 
LARC, with the Mach button toggling between 
programs. There is a LARC 2 connector at the 
back of the unit, so it's possible to have two 
LARCs with a program set -up on each. I was 
surprised, though, just how easy it was working 
with one LARC: due to the display giving a clear 
indication of which Machine has been selected as 
well as program details, there was no confusion 
over which program was currently under control. 
Another case for having two, would be if the 480L 
were shared between separate control rooms but I 
would feel slightly uneasy knowing that the 
engineer next door could interfere with my 
settings. The LARC 2 connector can also be used 
to connect directly to a 224XL, thus providing a 

total of three programs that can be controlled by 
one LARC, in this event the programs are 
referred to as Machines 1A, 1B, and 2. The 
224XL does not acquire any new capabilities 
through this link -up. 

The configuration I found most useful, for 
general multitrack work, was Mono Split. 
Although one sacrifices the stereo input, it gives 
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the greatest flexibility, and during recording I 
found it particularly handy having one program 
set -up as a monitor reverb, while using the other 
to try out and record different effects. The four 

configurations are accessed by switching to 

Control Mode, page 1, where slider 2 will move 

through the choices. The Control Mode has a total 
of five pages and is also responsible for altering 
the sampling rate between 48k and 44.1k, 
changing the clock source from internal to 

external, switching between analogue and digital 
inputs, controlling various functions connected 
with the moving /copying /deleting /protecting/ 
naming of registers, and controlling MIDI 
functions. All these functions are implemented 
using the Page button and sliders once the control 
mode has been entered. 

As with the 224XL modified programs are 
stored in Registers. There are 10 Banks each 
containing 10 Registers: Banks 1 -5 are internal, 
Banks 6 -10 are stored on the cartridge. One 
formatted, 64k, non -volatile cartridge is supplied 
with the unit, and subsequent cartridges must be 
formatted by the user. The cartridge was put 
through some temperature tests to see if extreme 
heat or cold conditions would affect its memory: 
there were no problems. The cartridge offers a 
much better storage facility than the previous 
method of dumping to cassette, and is a lot 
quicker to use. 

The preset programs are contained in nine 
Banks, and each Bank holds a maximum of 10 

presets. Program loading is carried out as before 
using the Bank, Program and numerical buttons. 
Likewise parameters are arranged in Pages and 
are edited with the six sliders. 

Reverb programs 
The reverb programs are arranged in the first 
four Banks: Halls, Rooms, Wild Spaces and 
Plates. They use one of two algorithms, which 
differ in their treatment of reverberation density 
and consequently it is important to pick a 
program with the correct algorithm for one's 
needs, before editing parameters. There are four 
pages of parameters. 

A good way to begin building a suitable reverb 
is to locate a program that is close to what you 
have imagined and use it as the basis. The first 
change to make might be to adjust the Size and 
this will give a read out in metres, being 
approximately equal to the longest dimension of 
the ambient space. The Size control directly 
affects two other parameters, RT Mid and Spread. 
RT Mid sets the reverb time for the mid 
frequencies but it also changes the RT at the bass 
end. This is because bass RT is calculated as a 
multiple of the RT Mid value, ie if the RT Mid 
were 2 s and the Bass Multiply parameter were 
set to 1.5, then the reverb time for the low end 
would be 3 s. As a rule a good natural sounding 
reverb will have a Bass Multiply value of 1.5 or 
less. Spread controls the duration of the initial 
part of the reverb: low settings produce a quick 
build -up with little sustain, and high settings 
create a more gradual rise time with longer 
sustain. Spread is closely associated with Shape, 
which controls the contour of the reverberation 
envelope. A way of thinking of these controls, is 
to make an analogy with a synthesiser and 
imagine Shape as the attack control with Spread 
determining the length of the attack. 

In many cases a simple adjustment in Size is all 
that is needed to 'sit' the reverb into the music, 
whether it be a large hall or a small room, but 
there are a number of other parameters that can 
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REVIEW 
be changed. HF Cut Off sets the frequency at 
which a 6 dB /octave lowpass filter comes into 
play; Predelay will delay the onset of reverb up to 
a maximum setting of 510 ms; Crossover 
determines the transitional frequency for Low and 
Mid RTs; Pre- echoes have adjustable delays and 
levels; Diffusion controls the build -up of initial 
echo density and is used in close connection with 
Pre -echoes; RT HF Cut sets the frequency above 
which the sound, excluding any Pre- echoes, decays 
at a quicker rate; Decay optimisation -which 
consists of two modes: Reverb and Effect -changes 
the way a program behaves in relation to input 
levels, with the intention of producing a more 
natural sounding decay. Effect also disconnects 
the link between Spread and Size and is used to 
produce some interesting alternative reverbs like 
those found in the Wild Spaces programs. 

Lexicon's philosophy on pre- echoes is quite 
interesting and they refer to it as, `The Early 
Reflection Myth'. They qualify this by pointing 
out that most reverb units create early reflections 
by simply introducing delayed versions of the 
source. In a real hall, due to its complex shape, 
the reflections are smoothed or diffused, with 
their time and frequencies being altered. Also, 
different instruments will produce their own 
characteristic result, rather than all sharing the 
same treatment. In other words there is a great 
deal more subtlety than was perhaps originally 
imagined and, interestingly enough, some of the 
best halls for recording in, produce early 
reflections that are hard to distinguish as discrete 
pre -echoes. For this reason the 480L programs 
that use pre -echoes, incorporate them as diffused 
clusters. Even so, Lexicon recommend that 
pre -echoes should be treated with a certain degree 
of caution. 

Two programs that provide a good example of 
the effect of early reflections are, Large Hall and 
Large + Stage. Both programs are identical 
except for the introduction of six pre -echoes in 
Large + Stage. These pre -echoes are designed to 
emulate the reflections caused by the stage area, 
thus switching between programs moves the 
musicians from the middle of the hall and on to 
the stage. The effect of the pre -echoes is to give 
an initial feeling of definition, and when one 
visualises the concept, the results are very 
realistic. Medium and Small Halls also have 
preset Stage programs. Other programs in this 
Bank include Large and Small Church, which 
produce a `darker' sound than the Hall programs 
with longer RT values. There is a Jazz Hall, 
which provides a nice bright, small sounding hall 
and Auto Park, which has a slow build up, long 
sustain, slow decay and lots of hard reflections - 
putting a snare drum through it is reminiscent of 

slamming the exit door in an underground car 
park! 

The Room programs begin with Music Club, 
which is the largest and sounds like a smaller, 
more dampened version of Jazz Hall. There are 
then four Rooms, decreasing in size from 19 m to 
4 m. These are followed by the brighter but less 
tight sounding Wooden Rooms, which are based 
on an interior made from thin wooden panelling. 
Two sizes of Chamber are provided, and the last 
program, Small & Bright, produces a very 
present, up front sound, which can be useful in 
putting something at the forefront of a mix. 

Plates consist of a Bank of five programs, of 
which A Plate is a good all rounder. There is a 
plate designed specifically for snare, with a couple 
of pre -echoes built in at 110 ms and 152 ms, this 
along with its extremely bright characteristic, 
makes snare drums literally `sizzle'. The three 
other presets sound as their names suggest: 
Small, Thin, and Fat. 

The remaining Bank of reverb programs 
contains a selection of presets built around reverb 
effects. Brick Wall and Buckram are similar 
programs each having an inverse and gated 
characteristic, which are useful for adding 
fullness without getting too much in the way. Big 
Bottom, on the other hand, as one might expect is 
quite obtrusive, and accentuates the bass RT 
producing a boomy effect. 10W -40 and 20W -50 are 
meant to simulate the inside of oil drums, and 
they sound short, dull and dense; 20W -50, in 
Lexicon's words, is meant to represent a more 
aggressive oil drum. Metallica is a large full 
sounding reverb with lots of hard echoes, which 
has been designed with heavy metal bands in 
mind. Silica Beads gives a shimmering effect, 
which can be interesting if used sparingly. Inside 
Out creates an inverse reverb, which worked 
especially well on percussion. Ricochet bounces an 
echo from left to right in a large reverberant 
space. Varoom is a dense reverb within which 
there is a lot of stereo movement. 

Effects programs 
Bank 5 contains programs that create effects 
based around delays. It is the variation of these 
delays that is fundamental in producing sounds 
like phasing /flanging and multitap echoes. There 
are a maximum of 40 voices derived from the 
input, which can be manipulated in various ways. 
The delay of each voice can be set collectively 
with the Length parameter: the value being the 
Length setting (ms) divided by the number of 
voices that are being used. The Wander control 
can then be used to set -up a random delay 

Recently a few dealers have complained about our second -hand 
and ex -demo list -It -seems they are losing too many customers. Being 
the largest single supplier of 8- and 18 -track equipment in Britain 
we've decided we can afford to give away a few secrets! 
We simply tell customers that if any new equipment you purchase 
breaks down in the first two months, we won't fix it. We will replace 
hl RESULT -Vet another customer who knows that Thatched Cottage 
can be relied on. and a secondhand list full of the latest gear. factory 
repaired in mint condition, and with full guarantee. 
SIMPLE? We didn't become the biggest without being the best. 

Some of our secondhand & ex-demonstration stock 
Otani 14 inch MX 50/50 mint - 2 track E799 
Korg DRV 3000. 20 kHz multi- effects processor £675 
Alice 8:2 E299 
Revox PR99. Ex -demo, full guarantee E1,300 
Dbx 150 noise reduction units (12 available) ....E 150 each 
Soundtracs CM4400 mixing console with CM52 

and PSU £9,750 
Lyrec TR532, 24 track with remote and leads £8.500 
3M M79 24 track £6,500 
Roland D50 E925 
Tascam 38, mint £1,299 
Kurzweil 1000 horn Expander £1,099 
Slapback scintillator )exciter) Inewl E125 
Drawmer DS221 compressor /limiter £275 
24 channels Bel Noise Reduction E1,000 
Drawmer DL201 Gates E255 
Symetrix 511 Noise Reduction £399 
Aphex Dominator £699 
Seck 18/8/2 E1,100 
Yamaha RX5 E599 
Midiverb 2 (Alesis) £225 
Neumann U87 ex demo (2 available) E750 
TAC Matchless 26:24:8:2 plus patchbay E799 
Yamaha Rev 5 E850 
Aphex Compeller £899 
Lexicon PCM 70 E1.199 
Tannoy active crossover (for little golds /reds) E299 
Symetrix 522 comp /lim, EXP, Gate, Ducker £250 

Plus loads more - give us a ring! 
All prices exclude VAT 

THIS MONTH'S BEST BUYSIII 
Yamaha TX 16W new amazing super sampler 

(including free 30 disc library). 
Tascam MS16 multitrack (including free noise reduction). 

Yamaha DX11 multitimbral synth. 
Tascam 238 8 -track cassette. 

Kong M1 
Casio R -DAT and rack kit. 

CASIO DAT MACHINE 
It's finally happened! Casio have brought out a fully professional 
DAT machine at their usual silly price - for the machine and 
power supply and battery pack (Yes - its portable as well!) 
only E652+ VAT. Get your orders in quickly, strictly first come 
first served. (We even throw in a free tape!) In addition we have 
designed an exclusive rack mount kit with space for tapes and 
full sized connectors worth E35.00 free with every R DAT. Only 
at T.C.A. 

Due to overwhelming demand, we have finally produced a 
Thatched Cottage Newsletter. As well as giving details on some 
VERY special offers, it contains a complete secondhand and 
demonstration list. (The list we advertise represents only a 
fraction of actual stock). There are also details of courses and 
classes we briefly introduce ourselves) Why not go on our 
mailing list and write or telephone for your copy? 

Due to our bulk- buying policy we have the amazing BEL 2400 
BDE, 99 window, 24 sec, 18K bandwidth delay /sampler 
available at only E799 +VAT 
(Give us a ring for more Details) IRRP £3.0001 

We have been appointed sole agents for the amazing Allen & 
Heath Sigma 24 track MIDI recording console. If you require 
any information or would like a comprehensive demonstration 
in our own 24 track studios, why not give us a call? -we think 
you'd be surprised! 

We have a few new Soundcraft 760 Mklll 24 -track machines 
at the bargain price of £11,000+ VAT (ring for details) 

ALLEN & HEATH SABRE 16 & 24 CONSOLES 
At this year's APRS, Allen & Heath launched a revolutionary 
new professional mixing console - The Sabre offering the 
quality of a Soundcraft and the durability of a TAC. It has 
comprehensive MIDI facilities as standard offered only as 
options by other manufacturers. 

Demand has been so great, every month we sell the entire UK 
production run in advance! 

If you're considering spending around £5000 on a high quality 
multi -track console then you owe it to yourself to check this 
one out. Give us a call and we will send you full details and 
arrange a demonstration. 

SPECIAL OFFERS 
Fostex E16 +4050 remote /SMPTE /autolocate .E 3500 + VAT 
Atari 1040 + monitor + Steinberg Pro 24 Version Ill or C -Labs 

£675 + VAT 

An early Christmas Present! Fancy a high quality Compact -Disc 
Player for a stunning price of E 125 +VAT? All you have to do 
is telephone and order one. We have them in stock. 

EXPORT FULL CREDIT FACILITIES AVAILABLE MAIL ORDER 

chgtÁqad a 
Tel: Cambridge (0223) 207979 (3 lines) 

Thatched Cottage Audio 
North Road, Wendy, Nr. Royston, Herts. 

A 
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response, whereby the delays increase and 
decrease in relation to one another, with the 
Wander range being set either in microseconds or 

milliseconds. The Spin parameter controls the 
rate of Wander, and the fewer voices used the 
faster the speed. Slope is a linear parameter that 
sets the level of the delays over time: with lower 
settings it produces a natural decay, with higher 
settings the decay is inverted producing backward 
effects. Feedback is provided with level and delay 
controls enabling the re -fed signal to be heard 
later in the effect. Like the reverb programs there 
are Predelay and Diffusion parameters. There is 

also an Input Delay, which is used, in conjunction 
with the Wet/Dry Mix slider, to delay the input 
against the effect, this can create some interesting 
`preview' -type effects, where the effect is heard 
before the source, but the source will, of course, 
become delayed in relation to the track. A 

highpass 12 dB /octave filter is provided on each 
input. 

The presets provide a good cross -sectional range 
of effects, some of which are quite complex. 
Illusion is a modulating, phasey program with 
panning, which can be used to produce pseudo 
stereo; it can also add an interesting spatial 
quality to mixes if used sparingly. Surfin' is 

another phasey program that gives the effect of 

the sound moving around in circles. Vocal 
Whispers is one of the programs mentioned 
earlier that uses Input Delay to put the effect 
before the source; it is intended for use with 
vocals and consists of a number of delays. Doubler 
produces a phasey, thick double tracking. Back 
Slap gives a slap back effect with an inverse 
characteristic. Rebound also produces an inverse 
effect using a steady build -up of close delays, 
which have themselves been predelayed. Elinar 
seems, as the manual suggests, to have a bit of 

everything and it produced a fat sound with 
phasing and widening properties. Sudden Stop 
sounds like a course, grainy, gated room. In The 
Past uses diffused voices over 500 ms with an 
inverse Slope, the source is delayed to appear at 
the end of the build up, thus producing an effect 
not dissimilar to backwards reverb. Tremolo 
L & R gives a stereo tremolo effect like an 
autopanner, with the Spin slider controlling the 
speed. 

Sampling 
The sampling programs are contained in two 
Banks: Bank 6 is for general use, and Bank 7 is 

designed for drums. The difference between these 
programs is the way the sample starts, either 
with a 5 ms fade up time, or a hard start in the 
case of drums. Depending on the program the 
sample can be: mono, stereo, various lengths, 
played backwards, or pitch changed. The 
maximum sampling time, when the unit is set to 
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48k. is 5.2 s in mono and 2.6 s in stereo. 
However, there is an option available, called SME 

sampling, which provides 24 s of mono, and 12 s 

of stereo with a reverse playback capability. 

Some of the display buttons, at the bottom of 
the sliders, are used to record and play samples. 
Once a sample has been recorded using an 
appropriate program, it will be edited, for forward 
play, using the Head Trim and Forward Time 
sliders. This edited version can then be triggered 
manually or automatically. For automatic 
triggering, a threshold is set against the input 
level and, in the case of mono programs, this will 
be from the left input only. The trigger time is 

impressively fast, with a delay of only 80 ps. The 
sample can be set up to repeat continuously or 

any number of times up to 50, and retriggering 
can be prevented for specified time or for the 
length of the sample. 

Samples recorded using the Forward/Reverse 
program are edited with the Tail Trim and 
Reverse Time sliders. The sample will then play 
backwards but it is possible to incorporate the 
forward playback as well. To do this the Play 
Order slider is used to offset the start time for 

each direction: at one extreme the sampler plays 
backwards first and then forwards, at the other 
extreme it does the opposite, if the slider is in a 

middle position both directions are played back 
simultaneously. The levels for forward and 
reverse playback are individually adjustable. 

The Rate Changer program allows the sample to 
be sped up to just below an octave, or slowed 

down by three octaves. Like the Forward/Reverse 
program it samples a maximum of 1.3 s. 

The longer mono and stereo programs require a 

great deal of processing power to run, and 
consequently the 480L must be switched to Single 
configuration before they can be used. With the 
480L's sampling rate switched to 44.1k, the 
recording time of samples will increase slightly 
but this will also have an effect on the overall 
quality. The AB between source and sampled 
signals at 48k is excellent, with no appreciable 
audible degradation. 

The doppler 
Bank 8 contains two programs giving the doppler 
effect -Doppler 1 and Bandwagon. Both programs 
pan the sound from left to right with the 
appropriate level and pitch changes. Bandwagon 
is slower and gives a greater feeling of distance 
than Doppler 1. The parameters allow control of 

the speed, distance, degree of pitch shift, rate of 

level change, speed of pitch shift against 
amplitude, and the type of triggering of the effect. 
Triggering can either be manual or automatic but 
in both cases the effect is triggered after the start 
of the incoming signal. This lapse is proportional 
to the time it takes the sound to reach the 
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Tel: 1021 618 1801 

Hljodriti - Hot Ice, 
PO Box 138, 
Hafnarfirdi, 
ICELAND. 
Tel: 1011 53776 

Audiotron A /S, 
Seilduksgt, 25, 
PO Box 2068 Grunerlokka, 
0505 Oslo 6, 
NORWAY. 
Tel: 102) 352 096 

Goncalves, 
Avenida 5 de Outubro, 53, 1, 
Lisboa 1, 
PORTUGAL. 
Tel: 101) 544029 

Audio Profesional SA, 
Paseo Maragall 120, 
Entlo 3a, 
08027 Barcelona, 
SPAIN. 
Tel: (931 349 7008 

Erato Audio Video AB, 
Aeogatan 115, 
116 24 Stockholm, 
SWEDEN. 
Tel: 1081 743 0750 

Telion AG., 
Albisriederstrasse 232, 
8047 Zurich, 
SWITZERLAND. 
Tel: 1011 493 1515 

Harman Deutschland GmbH, 
Huenderstrasse 1, 
7100 Heilbronn, 
WEST GERMANY. 
Tel: 1071311 480202 

TASCAM 
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THE VERY LATEST TECHNOLOGY IN 24 TRACK 
RECORDING IS GOING TO COST YOU LITTLE MORE 

THAN A FEW MISCONCEPTIONS 
You may think you know which 24 track recorder 

gives you the most advanced technology and 

design. However, you're probably in for a surprise. 

It's the TASCAM ATR -80. 

The ATR -80 is an engineer's dream. It has features 

that make track -laying and mastering faster and 

easier than it's ever been in a 2 -inch 24 track 

format. 

Just look at the speed. Unique samarium -cobalt 

magnets in the ATR -80 motors produce immense 

torque at the capstan and allow the reels to shuttle 

at a lightning 380 ips. Synchronising to video, the 

lockup time is limited only by your other 
equipment. 

With our 30 years' experience in the design and 

manufacture of our own unique heads behind it, 

the ATR -80 achieves superb sonic performance. 

Full playback response in both the repro and sync 

heads allows track boJncing operations with no 

loss in sound quality. Special circuitry provides for 
transparent punch -ins and completely gapless and 

seamless edits. 

There's only so much of the ATR -80 that can be 

described in features. To fully appreciate the 

excellence of this machine you must lay your 
hands on the controls. 

That's when you will 

sense the crafts- 

manship and quality of 
its design. The trans- 

parency and accuracy 

of its sound. The 

power, speed and the 

smoothness of the 

transport. 

Try the TASCAM ATR -80 - all that it will cost 

you are your misconceptions. 

You won't miss these one little bit. 

TASCAM 
Teac UK Ltd., 5 Marlin House, The Croxley Centre, Watford, Herts WD1 8YA Tel: 0923 225235 Fax: 0923 36290 
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REVIEW 
listener from its starting point. Getting the effect 

to occur at exactly the right moment takes a bit 
of practice and after each automatic trigger the 
effect has to be rearmed. However, the results are 
very convincing and should be useful wherever 
this kind of visual effect is required. 

So what else? 
The last Bank is the odd man out in that the 
programs located there are not based around any 
one algorithm or particular type of effect. In fact 
it offers quite a diverse selection of processing. 

The In Out program connects the input to the 
output and acts as a system bypass control. The 
Twin Delay is a stereo delay incorporating 
comprehensive feedback and panning controls, 

each side going up to 1.33 s in 80 is steps. 
Stereo Adjust has been designed for use in 
1610/1630 mastering where adjustments can be 

made within the digital domain to left and right 
levels, basic EQ and spatial enhancement of the 
low frequencies. If more comprehensive EQ is 

required, there are mono and stereo Parametric 
equaliser programs, which offer four full range 
mono bands, and two full range stereo bands on 

each side, with bell /shelf selection, and adjustable 
Q. The Osc program provides a digitally 
generated oscillator. Pitch Chorus produces a dual 
chorus effect based around pitch change. 1% Up 

1% Down is a dual pitch shifter that has been 
flattened and sharpened by 1%, with a small 
amount of delay added to each side. 3% Down is a 

more extreme single pitch shifter (which has now 

disappeared from the latest software). Half Steps is 

Simplicity Rules. 
Our approach to the complex task of successfully stacking and arraying 

speaker systems is to keep it simple. To minimise the number of systems re- 
quired we maximise the acoustic output of each cabinet. To achieve minimu 
interference between systems we utilize optimised pattern control and provid 
clear and logical guidelines for system setup. Good pattern control can eve 
be achieved at medium and low frequencies. Our simple ideas sound goo 
For further information contact our UK- representative Michael Stevens 
& Partners Ltd. on 01- 4607299 or talk to us d &b directly. d &b audiotechnik, Steinstrasse 40, "l 
D -7054 Korb, Tel. 07151/31018, Fax 07151/35943. audiote í7111K 

a pitch effect program where delay, feedback and 
a flattened minor 2nd create a descending scale. 
All the pitch shifting programs have a range from 
an octave below to a major 7th above normal 
pitch, with access to positive and negative 
feedback, delay, etc. 

As you can see, there is an enormous amount 
the 480L will do, including functions that take it 
out of the recording studio and into the post - 
production room. For example, if the unit is 

connected directly to a 1630, via the unit's digital 
110, and set to Cascade, the Twin Delay program 
can act as a disc cutting delay line, while adding 
on Parametric EQ or the Stereo Adjust program. 
Registers can then be used to store settings 
between tracks and it even gives the mastering 
engineer the seldom used facility of reverb. 
Another interesting possibility, using the Cascade 
configuration, is time squeeze and stretch, 
whereby a sample, which has been sped up or 

slowed down, is fed through the pitch shifter and 
returned to normal pitch. 

MIDI 
The 480L responds to MIDI in three basic ways. 
Firstly, programs or registers are selectable with 
MIDI program change numbers, and these 
numbers can be allocated to specific programs 
rather than having a fixed relationship. Secondly, 
up to 10 parameters on a single program can be 
dynamically -controlled using controls such as, 
pitch benders and mod wheels, or MIDI events, 
like last note played and last velocity. Thirdly 
program events, like sample record and doppler 
play, are triggerable from selected notes. When 
using the dynamic MIDI facility, the controller is 

scaled positively or negatively ( +200% to -200 %), 

so increasing or decreasing the parameter by a set 
degree. One controller is able to operate a number 
of parameters, all with different scaling, resulting 
in some unusual effects. MIDI patch information 
will be stored in a register along with other 
parameter details for future use and, if a 

sequencer is being used, MIDI data can be 

recorded allowing the 480L to become automated. 
MIDI In, Thru, and Out connectors are provided, 
although at present Out is not being used. 
Another connector that is currently unused is the 
DE9 automation connector which has been fitted 
for future computer control. 

Conclusion 
If you have used the 224XL and liked it, I think 
you will be more than pleased with the 480L. 
Operationally the two are very similar, and a 

224XL user will instantly feel at home working 
the 480L. The idea of having one LARC to control 
two programs is a good one, and it has the added 
advantage of keeping desktop clutter to a 

minimum. The memory cartridge proved to be 
easy and quick to use while appearing to be quite 
robust. The different configurations, variety of 

programs and amount of parameters available, all 
add up to making the 480L an extremely versatile 
piece of equipment. As far as the sound quality is 

concerned, I found it to be excellent both from the 
point of view of program content and noise. 
Provisions made for direct digital connection and 
control, are features that are going to become 
increasingly useful as time goes on. 

Bearing in mind the facilities, quality and cost, 
I have no hesitation in recommending the 480L 
very highly. 
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'MIDI SOLUTIONS" ) 

CLASSIFIEDS 
Advertisements for this section must be pre -paid. The rate is 70p +VAT per word, minimum £17.00 +VAT. Box Nos. £6.00 +VAT. VAT 
(UK only) S rate $2.00 per word, minimum $50.00, Box No. $10.00 extra. Semi -display rates on application. Copy and remittance for 
advertisements in MARCH issue must reach these offices by 9th JANUARY addressed to: The Advertisement Manager, Studio Sound, 
Link House, Dingwall Avenue, Croydon CR9 2TA. Cheques made payable to Link House Publications (Croydon) Ltd. 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 1st 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. 

SOUNDS GOOD 
CASSETTE DUPLICATING 

Stereo, Mono, Dolby, "On Body" 
Printing, Editing and Mastering 

Fast service on small quantities 
READING 0734 302600 

Wt;!a 
eG(// 

HIGH QUALITY REAL TIME 

CASSETTE DUPLICATING 

From t /." reel, cassette or 
PCM F1 digital masters 

Telephone: 0268 794386 

01 -888 5318 Member of 

APRS,AES 

* Studio programming- Macintosh 

Sequencing /FM Synthesis 

* Midi Troubleshooting -SMPTE /Midi 

Synchronisation 

* Consultancy + Design -Midi 
Workstations /Installations 

* One -to -One Training - In -House or On -Sit 

From £25 per hour - From £ 250 per day 

Contact Mike Collins - 24 hr Ansafone 

HIGH SPEED HIGH QUALITY LOOP -BIN 
DUPLICATING BY SRL TAPE SERVICES 

¡"DOLBY A QUALITY 
REEL REEL NAB \ _- CASSETTES 

, 

ILI 
, 

, .OUT CASSQUALITY ETTES 

AUDIO DOLBY C / \ QUALITY 
CASSETTE {DOLBY B CASSETTES 

THE BETTER THE MASTER, THE BE-TER THE COPY, 
HOW MANY WOULD YOU LIKE' 1005000 

01 868 5555 01.866 5555 PHONE FOR PRICE CHECK 

F1 PCM DIGITAL 

jbs records 
MUSIC -SPEECH -DATA 

REAL -TIME /HIGHER -SPEED Quality Cassette 
Duplication and Blanks from 1 -1000. Computer printed 

Labels. Solo, l.í reel, Sony Betamax recording. 
Fast Security Delivery service. 

FILTERBOND LTD , jbs records div. , FREEPOST 
19 SADLERS WAY, HERTFORD, SG14 2BR. 0992- 500101. 

H 

I 

G 
H 

9 
U 
A 

T 
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RAINHILL TAPE SPECIALISTS 0 
HIGH SPEED DUPLICATION 

(LYREC LOOP BIN) 
REAL TIME DUPLICATION 

(NAKAMICHI) 
PRECISION WOUND CASSETTES 

(FERRIC AND CHROME) 
POST -PRODUCTION SUITE 
FULL PRINTING SERVICE 

Music House 
369 Warrington Road 

Rainhill, Prescott 
Merseyside L35 8LD 

051 -430 9001 

FI 

I 

G 
H 

ß 
U 
A 

T 
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TAPELINE 
Blank & Duplicated Cassettes 

Real time cassette duplication 
From '' /." reel, PCM Beta digital, DAT 
or jette masters 
Custom Wound Ferric or 
Chrome Cassettes 
Labels & Inlays u Shrinkwrapping 

Telephone (anytime) 

061 -336 5438 
High Quality, Low Cost, Express Service 

53-55 CORPORATION ROAD, AUDENSHAW, MANCHESTER M34 5LY 

IRA? 

* High quality, low cost real time 
cassette duplication from 1/a" reel, 
DAT, PCM F1 or cassette 
DAT cassette duplication 

* Cases, labels and inlay printing 
* Recording studio with accommodation 

and mobile facility 
it CD manufacturing and special all -in 

recording and cassette packages arranged. 

PHONE FOR A BROCHURE ON (02391 711032 

CASSETTE DUPLICATING: 
GAUSS Loop -Bin / TELEX In- Cassette 
High Quality Blanks/ Label Printing 
OPEN REEL DUPLICATING 
(ANY SPEED - ALSO TO BROADCAST SPEC.) 
SPEECH RECORDING 

( VOICE - OVERS ;LANGUAGES;AUDIO -VISUALS) 

SPEECH -PLUS RECORDINGS LTD. 
UNIT 32, NO. 19, PAGES WALK, LONDON SE1 4SB. TEL: 01 -231 0961 

DIRECT FROM 
OUR MODERN 
U.K. PRESSING 
PLANT 

CUTTING . PRESSING 
TEST PRESSING 

LABELS SLEEVES 
CASSETTES 
ARTWORK 
COMPETITIVE PRICES 
MARKET LEADERS 

01 -446 3218 

THE COMPLETE SERVICE. Disc cutting, 
pressings, duplicated cassettes and blanks. Bin 
Masters. Location Recording. Free Brochure. 
Tam Studio, 13a Hamilton Way, London N3 
IAN. Tel: 01- 346 0033. (X) 
QUALITY CASSETTE MASTERING AND 
COPYING, any quantity. Video duplication 
PAL /NTSC /SECAM transfers. 24 hour, seven 
days a week service. G.W.B.B. Audiovision, 42 
Lancaster Gate, London W2 2NA. Tel: 01 -723 
5190. 

CASSETTE DUPLICATORS 
The established specialists in the 
supply and servicing of cassette 

duplicators, and accessories. 

BULK CUSTOM -WOUND CASSETTES 

GRAFF SONY TELEX WOLLENSAK 

SOUND CASSETTE SERVICES LTD 
Roden Street, Chard, Somerset TA20 21)1) 

f tr 046067237 

7 9 
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SOUND RECORDING & PRODUCTION TRAINING 
ADVANCED SOUND RECORDING & PRODUCTION 

Digital audio concepts: DASH & PD formats; analogue /digital recording, processing, mixing & editing; automation & synchronisation; MIDI & SMPTE timecode; computerised 

sound mixing consoles, analogue /digital synthesis & sampling; working with various bands & individual artists; music writing, song & orchestra arrangements, radio jingles & 

commercials; TV /film sound tracks; local radio operation; introduction to pop promo production; business practice in music industry. 

3 -month intensive or 6 -month part -time CERTIFICATE courses in 

ANALOGUE SOUND RECORDING & PRODUCTION 
Modern 24 -track recording & production; introduction to digital audio; analogue /digital sound synthesisers & sampling keyboards; studio work with bands & individual artists; 

music for TV & film; song arrangements for record release. 

DIGITAL SOUND RECORDING & PRODUCTION TECHNOLOGY 
Digital sound recording; DASH & PD formats; digital multi -track operation; SONY PCM -3324 & MITSUBISHI X -850 rotary heads digital recording; tapeless recording; AUDIOFILE 

& SYNCLAVIER; digital synthesis /sampling incl. FAIRLIGHT digital audio processing, mixing, electronic & manual editing, computerised sound mixing consoles; automation & 

assignable consoles; MIDI & SMPTE timecode, their practical application in creative music production; MIDI controlling, networking, triggering & sequencing; ATR /VTR 

synchronisation. 

CREATIVE MUSIC RECORDING & PRODUCTION TECHNIQUES 
Music notation & song /music writing; rock, funk, jazz, soul, reggae. TV /film theme & background music, song & orchestra arrangement techniques; arrangements for strings, 

brass section; woodwind, etc. creative use of instruments & microphones; working with artists & artistes; recording vocals & choirs; local radio operation. 

Also courses in Programming FAIRLIGHT SERIES III 

Many former students are now employed in TV /video and audio industries 

MEDIA PRODUCTION SERVICES 
BON MARCHE Building, Ferndale Road, London SW9 8EJ ,t Tel: 01- 274 4000 x.328 or 01 -737 7152 * Telex: 8955126 BRIENT G 

OR SALE TRAM DIO 

STUDIOWORLD 
Fully re- furbished Multitracks 

always available + Desks, Monitor 
Systems, Outboard, etc 

PHONE FOR FULL LIST 

Call (0727) 58977 
153a Victoria Street, St Albans 

Acc 

S 
For M Stringed Instruments - Needing NO Pre -Amp 

Studio Oualry Excelent Separation 

As used by: Topic Records 

The National Theatre, Ronnie Scott's Club 

n 
19 Bitteawell Rd., 
Lutterworth, LE17 4EL 
Tel. 04555 2306 
E60 Standard 
E99 String Bass 

CONTACT MICROPHONE 

r%y/ 

TASCAM /SENN /BEYER, trade counter. Erricks 
VCD, Brighouse 722121. (X) 

FOLLOWING the recent APRS and BMF trade 
shows Evenlode Soundworks have available three 
ex- demonstration J. L. Cooper midimation 
automation systems. They comprise as listed 
below, each being totally self- contained and por- 
table, are available at extremely good prices and 
are a once only offer. 

Offer 
RRP Price 

System 1 (32 -ch) comprising: I x Magi, 
2x 16VCA units, Sam, Sam disk, remote 
fader unit MR -216, and graphics for Atari 
1040 £4720 £2999 
System 2 (32 -ch) comprising: 1 x Magi, 
2 x 16VCA units, Sam, Sam disk, remote 
fader unit MR -1, and graphics for the Atari 
1040 £4520 £2699 
System 3 (16 -ch), comprising: 1 x Magi, 
1 x 16VCA units, Sam, Sam disk, Remote 
fader unit MR -2, and graphics for Atari 
1040 £3820 £2199 
All systems are guaranteed for 2 years and include 
delivery and installation anywhere in the UK. 
Prices exclude VAT. All enquiries please phone 
Mickey on 099 389 8484. 

MITSUBISHI X -850 32 track digital recorder. 
Incredibly low hours. Immaculate condition. 
$90,000. Call Todd on 818/998 2097. 

GRAFF Diamond Master and Slave Cassette 
Duplicator. Condition excellent. £1000 o.n.o. ç 
Diploma Studios, Chelmsford (0245) 323383. 

WEST London. Large professional 24 -track 
studio for sale. Details from Box no. 973. 

DISC cutting equipment for sale. Complete 
Neumann VMS -80 from November 1985. 2 STK 
Studer A820 %a" or 1/2". 1 STK Studer DAD 16 

Preview. 1 STK Transfer console. 1 STK Klark 
Analyser. Sony System PAL or NTSC. Sony 701 
Processor. RTW AD2 Interface. Studer A710. 
Dolby A361. 2 STK Tannoy -FSM. Bargain, 
retirement. Tel: 010- 45- 2- 95- 55 -11. 

EMT 240 stereo gold foil reverb in working 
order, custom remote. Yamaha R -1000 digital 
reverb with parametric EQ. Mint condition. 
Offers 01 -523 0110. 

ANTED 

WANTED NEVE EQUIPMENT of all types. We 
buy and sell valve microphones, outboard gear and 
consoles. Dan Alexander Audio, 2944 San Pablo, 
Berkeley CA, USA 94702. (415) 644- 2362 /Telex 
(650) 291 -8567 MCI. Fax 415 644 1848. 

WANTED. Audio power amplifiers. 19" rack 
mounting. 350 w.p.c. or bigger. New, old, faulty 
or damaged. Anything considered. Must be 
cheap. Phone Aberdeen 0224 310152. 

SCHEOPS Music studio designers. Pro audio 
supplies unbeatable prices. For example 
guaranteed floppy discs 3.5" double density, 
double sided per 10 £14.95, per 100 £139.95, with 
a trade card £119.95. Scheops Music 0223 
249889. 

VARIOUS time carts, £400 for 200 or £2.50 
each. All used but good condition (Aristocart 
and black Audio Pak). Also mono pro cart 
player. £50. John 01 -553 1605. 

LOCKWOOD, TANNOY, etc., new and used 
equipment always available and wanted. / \ 
Lockwood Audio Sales 01- 866 0671. (X) 

SOUND ENGINEER, experienced in most areas 
of TV sound broadcasting wishes to diversify 
into the associated pro -audio industry. A serious 
commitment is offered. Box No. 972. 

DISC CUTTING EQUIPMENT and systems 
bought, sold, installed and manufactured by 
TAM /ENGLAND, 13a Hamilton Way, London 
N3 IAN. Telephone: 01- 346 0033. 

FAIRLIGHT IIX. Fitted with MIDI, SMPTE. 
Analogue interface. Comprehensive library, all 
software, documentation, many spares. Mint 
condition. £4500 o.n.o. for quick sale. Box no. 

Service Engineer 
required for 

Audio Cassette Duplication Facility 

Knowledge of Gauss, Lyrec, Tapematic an 
advantage. 

Please send c,v. to: 

Fraser -Peacock Associates Limited 
94 High Street 

Wimbledon Village 
LONDON SW19 5EG 

CLASSIFIEDS 
80 Studio Sound, December 1988 
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AMS develop and manufacture an internationally respected range of digital and analogue audio products for 
the professional recording and broadcast industries. 

With the continued expansion of this range, AMS are currently looking to add to the sales and marketing team 
based at its headquarters 25 miles north of Manchester. 

AMS would be pleased to hear from potentially interested candidates with specialist knowledge in any one or 
more of the following areas: 

1. Large automated music recording /mixing consoles 
2. Digitally assignable broadcast /dubbing consoles 
3. Digital audio disc recorders /editors 
4. Digital audio workstations /digital mixing consoles 

Applicants should apply in writing in the first instance, enclosing a CV to Mrs Susan Bland 

r 
AMS Industries plc 

AMS INDUSTRIES PARK, BILLINGTON ROAD 
BURNLEY, LANCS. BB11 5ES 

A UNIQUE OPPORTUNITY TO BUY A UK -BASED CONSULTANCY 
You are an experienced audio person, with a formal electronic engineering background. You will 
probably have been involved in designing and supplying equipment systems for professional studios and 
Pro /Semi Pro musicians setting up home studios. 

ARE YOU LOOKING TO BRANCH OUT ON YOUR OWN? 
An audio consultancy is selling out, but only to a person who can maintain the helpful approach and 
the impeccable standards we have set. 

Business is growing rapidly, and will be expected to exceed £80k turnover in the following 12 months. 

IF THIS IS FOR YOU', 

PLEASE PHONE 0223 410077 for further details ' yS.QjjrT" ``- 1 r ' t'.1L1 `,MÉti""laaF-Ñ.,' .'+ñfr, .1W 32 'f ' * ..X . w' t 

TC TV/VIDEO TECHNICIAN t.. 
y 

f. 

S 

The Consumer Research Laboratory at Harpenden, Hertfordshire carries out the majority of testing over 
a wide range of consumer, business and industrial products for the Which? magazine. 

We are seeking a Technician who will be responsible for carrying out testing on a day to day basis to join 
a small team in the audio /video laboratory. 

Applicants should have an HNC or equivalent in electronics together with a proven track record in engineering 
specialising in video /audio or related fields. 

rip Salary will be in the region of £8,000 to £8,600 depending on experience 
I 

Company benefits include 28 days annual holiday, pension scheme, and free life insurance. s 

1 Please apply with full career details to the Assistant Personnel Officer, Consumer Research 
Laboratory, Harpenden Rise, Harpenden, Herts AL5 3BJ. 

if EPA"' 
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Leonardo Software I 

Sound 
Effect 

Libraries 
are a pain in the @ #!!$$ without 

Professional 
Librarian 

for IBM AT- Compatible PCs 

Cataloging Software 
Organize Tapes, Floppies, CDs, DATs, Film 

Search by description, category or example 

Refine searches by format, media, length, 

project, recordist or library 

View 20 effects on one screen 

Copy selected effects to clipboards & windows 

Print & update cross referenced catalogs 

Use "and" "or" & "nor in complex searches 

Update vocabulary changes throughout library 

Version 3.0 Now Available 
Auto -assigns effects to user defined categories 

Convenient user defined pull down menus & 

keyboard shortcuts 

Online context sensitive help 

Online assistance choosing effect descriptors 

Spelling checker prevents data inconsistency 

Pop-up reference lists assist data entry 

Thesaurus links synonyms when searching 

Allows unlimited length of descriptions 

Optional multi -user L.A.N. version 

Optional spotting & transfer ordering functions 

simplify sound editing projects 

Music Library Organization 
An optional enhancement provides an alternate 

set of screens & printouts tailored to the task of 

music library management. 

Presorted CD Libraries 
Spare yourself from tedious typing by using our 

effect information data on floppy disks: BBC, 

Sound Ideas, Valentino, DigiEfx, SFX The 

Library, Dimension, Elektra, Audio Fidelity, 

Bainbridge, Hanna Barbara and many more. 

Controls Sony CDK -006 
The optional CDK interface system provides 

complete control of Sony's 60 -disk CD jukebox: 

Fast scan, reverse scan, play select or auto -all 

Cue within 1 /10th on second any track or index 

Loop between two points on any track or index 

NEW ADDRESS: 

10378 Holman Avenue Los Angeles, CA 90024 

Phone: (213) 277 -5161 Fax: (213) 827 -8578 

Compuserve: 72167,3514 MCI: DSTRUMPELL 

INDEX TO ADVERTISERS 
APRS 29 Midem 44 

A.M.S. Industries PLC 15, 49 Mitsubishi Pro Audio Group 39 

Adams -Smith 66 

AKG 31 

Amek Ltd 27 

Ampex GB Limited 34 
Neve Electronics Labs Ltd IFC 

Bruel & Kjaer A/S 20 

Otari 4 

D &B Audiotechnik 78 

D &R Electronica 12 

DDA 63 Panasonic/Technics 65 

Digital Audio Research Ltd 17 

Diless 73 

Dolby Laboratories Inc 25 

Drawmer Distribution Ltd 71 
Rane Corporation 53 

RTS Systems Inc 30 

Focusrite Ltd 58 

FWO Bauch Ltd 54 

Saturn Research Ltd 7 

Scenic Sounds Equipment 36 

Genelec OY 11 Shure Bros 59 

Goldline 59 Sony Broadcast Ltd 35 

Sound Genesis Corp 10 

Soundcraft Electronics OBC 

HW International (Shure) 

Hardware House 

Hayden Laboratories Ltd 

HHB Hire & Sales 

Hill Audio Ltd 

Home Service Ltd, The 

22 

6 

8 

32, 33 

69 

62 

Soundtracs Plc 

Stirling 

Studio Spares 

Surrey Electronics 

Symetrix 

Synton Electronics BV 

51 

4 

21 

67 

6 

43 

JBL 9, IBC 
Teac UK Ltd 76, 77 

Thatched Cottage Audio 75 

Total Systems 6 

KGM Studio Supplies 49 Trident Audio 47 

Klark Teknik Research Ltd ....18,19 

Lake People 73 Yamaha Kemble 73 

Studio Sound is available without charge to qualified readers: these are directors, managers, executives and key personnel actively engaged in sound recording in any part of the world. The Publisher reserves the 

right to refuse applications considered inappropriate and restrict the number of free copies sent to any one company or organisation. Non -qualifying readers can buy Studio Sound at an annual subscription of 

£18.00. All enquiries to: Subscription Department, Link House Magazines, 120 -126 Lavender Avenue, Mitcham, Surrey CR4 3HP. Published by the proprietors Link House Magazines Limited, 

Link House, Dingwall Avenue, Croydon CR9 2TA and printed by Lawrence -Allen Ltd., Gloucester Street, Weston- super -Mare, Avon BS23 ITB. 
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TRUTH... OR 
CONSEQUENCES. 

If you haven't heard JBL's new generation of Studio Monitors, 
you haven't heard the "truth" about your sound. 

TRUTH: A lot of monitors "color" their 
sound. They don't deliver truly flat 
response. Their technology is full of 
compromises. Their components are 
from a variety of sources, and not 
designed to precisely integrate with 
each other. 
CONSEQUENCES: Bad mixes. Re- mixes. 
Having to "trash" an entire session. Or 
worst of all, no mixes because clients 
simply don't come back. 

TRUTH: JBL eliminates these conse- 
quences by achieving a new "truth" 
in sound: JBL's remarkable new 4400 
Series. The design, size, and materials 
have been specifically tailored to each 
monitor's function. For example, the 
2 -way 4406 6" Monitor is ideally 
designed for console or close -in listening. 
While the 2 -way 8" 4408 is ideal for 
broadcast applications. The 3 -way 10" 
4410 Monitor captures maximum spatial 
detail at greater listening distances. And 
the 3 -way 12" 4412 Monitor is mounted 
with a tight -cluster arrangement for 
close -in monitoring. 
CONSEQUENCES: "Universal" monitors, 
those not specifically designed for a 
precise application or environment, 
invariably compromise technology, with 
inferior sound the result. 

TRUTH: JBL's 4400 Series Studio Moni- 
tors achieve a new "truth" in sound with 

an extended high frequency response 
that remains effortlessly smooth through 
the critical 3,000 to 20,000 Hz range. 
And even extends beyond audibility to 
27 kHz, reducing phase shift within the 
audible band for a more open and natu- 
ral sound. The 4400 Series' incompara- 
ble high end clarity is the result of JBL's 
use of pure titanium for its unique 
ribbed -dome tweeter and diamond 
surround, capable of withstanding forces 
surpassing a phenomenal 1000 G's. 

CONSEQUENCES: When pushed hard, 
most tweeters simply fail. Transient 
detail blurs. and the material itself 
deforms and breaks down. Other materi- 
als can't take the stress, and crack under 
pressure. 

TRUTH: The Frequency Dividing Net- 
work in each 4400 Series monitor allows 
optimum transitions between drivers in 
both amplitude and phase. The precisely 
calibrated reference controls let you 
adjust for personal preferences, room 
variations, and specific equalization. 
CONSEQUENCES: When the interaction 
between drivers is not carefully orches- 
trated, the results can be edgy, indistinct- 
ive, or simply "false" sound. 

TRUTH: All 4400 Studio Monitors fea- 
ture JBL's exclusive Symmetrical Field 
Geometry magnetic structure, which 
dramatically reduces second harmonic 

distortion, and is key in producing the 
4400's deep, powerful, clean bass. 

CONSEQUENCES: Conventional mag- 
netic structures utilize non -symmetrical 
magnetic fields, which add significantly 
to distortion due to a nonlinear pull on 
the voice coil. 

TRUTH: 4400 Series monitors also 
feature special low diffraction grill frame 
designs, which reduce time delay distor- 
tion. Extra -large voice coils and ultra - 
rigid cast frames result in both 
mechanical and thermal stability under 
heavy professional use. 

CONSEQUENCES: For reasons of eco- 
nomics, monitors will often use stamped 
rather than cast frames, resulting in both 
mechanical distortion and power com- 
pression. 

TRUTH: The JBL 4400 Studio Monitor 
Series captures the full dynamic range, 
extended high frequency, and precise 
character of your sound as no other 
monitors in the business. Experience the 
4400 Series Studio Monitors at your JBL 
dealer's today. 
CONSEQUENCES: You'll never know 
the "truth" until you do. 

JBL 
IBL Professional 
8500 Balboa Boulevard 
Northridge. CA 91329 
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For a 16 or 24 track studio owner, the 

future looks very good. 

With MIDI systems and digital 

outboard, you can already achieve 

extremely sophisticated productions. 

But it's very hard to find a recording 

console to match that standard, with- 

out spending a small fortune. 

That's why we've developed the new 

Series 6000. An evolutionary design 

that demonstrates how far Soundcraft 

are thinking ahead. 

Behind the classic layout is a revela- 

tion in performance and facilities. 

For a start, it's equipped with 

enough buses and routing options to 

make adventurous production a plea- 

sure, rather than a chore. 

It's a full 16 or 24 bus console, plus six 

auxiliary sends per channel. Each of the 

tape returns has EQ, which with its 

'split' format naturally means they'll 

double as extra inputs. 

We've also provided each input with 

push-button routing, EQ by -pass and 

programmable electronic muting that 

gives you none of the clicks ordinary 

switches produce. 

There's even true solo -in- place, sadly 

lacking on many more expensive desks. 

But it's the 6000's sonic performance 

which really puts the competition in 

the shade. 

Take our revolutionary input design: 

2dB to 70dB gain without a pad, with 

nearly unmeasurable distortion,cross - 

talk and noise. 

Our new grounding system yields superb 

hum immunity and a routing isolation of 

110dB (1kHz), and our active panpot comes 

close to theoretical perfection, mproving on 

our competitors' performance by a full 25dB. 

So nothing will change your sound, except 

our acclaimed, four -band sweep EQ. 

In a word, purity. 

And with options including 16 to 44 channels, 

a stereo input module and built -in patchbay, 

you'll find it an affordable slice of progress. 

No matter what budget you're working to. 

The Series 6000 is simply the most compre- 

hensive production console in its class. 

Call us today for full information, and 

the address of your nearest dealer. 

Soundcraft 6000 

If only more expensive 
desks performed as well. 
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