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It taken 
fifteen dears. 

,® The 200 Delta establishes a 

new standard for compact mixing 

consoles. 
But its sophistication doesn't 

simply mean the most advanced 
technology. 

Achieving such performance at 

this price has taken all our fifteen 

years of unrivalled experience in 

mixing console design. 

(In particular, the development 
of the world's most popular mixer, 

the Series 200B.) 

And the most advanced pro- 

duction system in the recording 
industry. 

IN With so much behind it, it's no 

wonder the 200 Delta is so far ahead. 

Call Soundcraft Sales today 

on 01 -207 5050 for more details 

and the name of your nearest 
200 Delta dealer. a 

Soundcraft 

2a rsELTA 
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"No one will ever 
buy a console with a 
television in it" 

It is hard to believe that a modest VDU could attract much attention. Today, 

even effects processors use visual displays. Why have they become so necessary? 
Quite simply, the greater the number of functions in a system, the more 

flexibility there must be in showing its status. In the recording studio the 
central piece of creative hardware is the console. To unlock its full potential, 
Solid State Logic gave engineers digital control of its facilities. The VDU was a 

side effect of this plan. 
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In the intervening years our designs were 
enhanced, incorporating the suggestions of the 
many leading studios who had adopted our 
system. Ultimately, the G Series Master 
Studio System evolved. 

G Series offers the fastest execution of 
complex commands by storing the entire 
operating program in 2Mbytes of on -board 
RAM. Its removable Data Cartridges preserve 
mobility of data, without the capacity 
limitations of floppy disks. Each cartridge holds 
20Mbytes of removable RAM -the equivalent of 

80 floppy disks. 
Because G Series software represents over - 

., ten years of evolution in some of the busiest 
recording studios in the world, it incorporates an unparalleled degree of user 
experience. Advanced facilities like Selective Rollback and Group Set make mixing 

faster. Rapid comparison can be made between mixes. Large or complex mixes can be 
handled effortlessly on or off -line. 

Throughout, SSL has preserved compatibility with earlier systems, creating a 

functional standard for the industry. By providing a realistic upgrade path, the 
investment of studio owners has also been protected. Most importantly, G Series 
remains at the forefront of audio production technology. 

Solid State Logic 
MASTER STUDIO SYSTEMS 

Begbroke, Oxford, England OX5 1RU (0865) 842300 

London (01) 706 4948 Paris (1) 34 60 46 66 Milan (2) 61217 20 New York (212) 315 1111 Los Angeles (213) 463 4444 

Toronto (416) 363 0101 Tokyo (03) 320 1101 
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Let's go shopping 

One of the reasons I became involved in the sound recording business was a simple 
love of the technology. It certainly was not the only factor but it was undoubtedly 
important. I really don't think I'm that unusual either -you're surely not in it for 
the money! On a personal level this attraction has frequently left me financially ill 
at ease -sometimes with worthwhile results, at others just a victim of my own 
misjudgement. I further think that I can draw comparisons with equipment 
purchases in the professional domain. To function in the industry profitably a 
professional opinion needs to be developed separate from our personal tastes. I go 
shopping. 

One of the more difficult business functions in a technology orientated service 
industry such as ours has to be the ability to predict future trends. It used to be a 
far simpler matter: Is there work for another room? Should I alter the rates? etc. 
There was a straightforward relationship between the studio and its clientele. With 
the output of the record company largely restricted to two related vinyl formats and 
the fledgling pre- recorded cassette, they were far more in control of their market. 
They either marketed existing products harder or booked more studio time. 

Today the record company is presented with so many possible formats and outlets 
for its products, many of which were not of their choosing. These include perhaps 
eight audio formats, increased broadcast outlets, a merging of audio and video 
media, and the rise of the music video as a saleable product. When presented with 
the full gamut of possibilities it seems that record companies have little idea which 
they wish to work with -at least not with the comparative certainty of 10 years ago. 
The approach of the record industry trade bodies exemplifies this dilemma to which 
they appear to have no immediate signs of a solution. 

What, of course, has happened is that the hardware manufacturers and, to a 
greater extent, the consumer are dictating the market. It is not really of any great 
value for the recording facilities to look towards the record companies for guidance 
on long term market directions -they probably know less than you do. So let's 
bypass them completely and look at their customers in reality and how the 
consumers' personal decisions will affect some of the business decisions you will need 
to make. As mentioned earlier, if you are in the recording industry your personal 
tastes are probably not a reliable measure. So go shopping. 

An hour or so spent wandering around the electrical stores and record shops on a 

regular basis will pay dividends. Avoid the hi -fi stores as they are not relevant to 
this research. The future media and trends will have to be mass market to repay the 
investment the manufacturing giants are putting into them and these will have to 
happen in the non -specialist stores. A Saturday morning is perhaps the best time to 
observe, to see what is being presented, what is being pushed hard, and what is 
selling. Against this knowledge can be set what future home media have the 
possibility of mass market appeal: DAT, both blank and pre- recorded; recordable CD; 
digital stereo TV; large screen TV; high definition TV and video formats; surround 
sound replay for TV and video; the multimedia computer approach with CD -ROM 
and CD -I; the video disc, etc. 

The video disc is actually a very good example of everything mentioned so far. The 
CD -V format has a great deal to recommend it from recording industry point of view. 
When the CD -V format was launched in the UK last year players were to be found 
in about half of the electrical stores I monitored but the staff were obviously 
indifferent even then. I have not seen a player on demo in any general electrical 
store for the last 4 months. The stockists of the discs also fell from about 40% to 
20% amongst my regular beat leaving mainly just the independent record stores. 
Now this coincides with the first advertising I have seen of new discs in the trade 
press for some months. The profile among many of the audio professionals I meet is 
very high but the consumer interest, or awareness, is very low -a contradiction. 

I urge you to monitor the consumer market and with patience it can become a 
major insight into a possible future direction for purchase decisions. Window 
shopping is also quite a pleasurable pastime and it certainly helps exercise a little of 
that love of the technology -have you ever really listened to what stories some of 
those salesmen tell about the technology you enjoy so much? 

Keith Spencer -Allen 

Cover: API Audio Products console installed at Messina Music, New York. 
Photography by Lightscapes, Springfield, VA. 
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Sooner Or Later You'll Need 
A Dayner! 

Dayner 42 studio console. 

D &R 's Dayner series offers more inputs in less space than any other console. 

Up to 56 input modules (112 mix inputs) in less than 1.85 m. Ideal for 

space -limited control rooms and MIDI oriented studios. 

Yet despite its compactness, the Dayner is long on features. Split EQ, Floating 

Subgroup System (FSS), 8 aux send busses and digital quality specs are just 

a few. 

Whether you have 8, 16, 24, or 32 tracks and the most elaborate MIDI set up, 

the Dayner is all the recording mixer you'll need for years to come. 

If you prefer the traditional split format, the innovative in -line format or both, 

your Dayner can be custom configured to fit your particular needs in just 

minutes. 

Don't you deserve the best now rather than later? 

Contact the D &R sales /service distributor in your area or call us. 

D &R Electronica b.v.,rijnkade 15B , 1382 GS WEESP,the Netherlands. 

Phone: --31 2940 18014', Fax: --31 2940 16987. 

D &R USA , Montgomery, TX 77356,Rt. 3 Box 184 -A.USA. 

Phone: (409) 588 -3411, Fax: (409) 588 -3299. 

D &R Electronica GmbH. Steinkaulstrasse 21 D5100 Aachen, BRD. 

Phone: 0031 -2940 -18014* Fax: 0031 -2940 -16987. TOTAL CONTROL 

Over 500 consoles in world wide use! 

AUSTRALIA, AUDIO &RECORDING, 2019 Sydney, 36 -38 Daphne St Botany, Phone: (02) 6669935. AUSTRIA, KÜNL & WURZER, A 4020 Linz, Waldeggstrasse 68, Phone: 732668125.BELGIUM, D &R 

Electronica by, 1382GS Weesp, Holland, Phone:0031 -2940- 18014. CANADA, J -MAP, M4H 1E9 Ontario, 6 Banigan Drive. Toronto, Phone: 4164219080. DENMARK, P.S.S. DK 2400 Kobenhavn,Gortlervej 4, 

Phone: (01) 821582.EGYPT, Alpha Audio, 6 Mahmoud Hafez St suite 905, Safir square, Heliopolis, Phone: 245 6199. FINLAND, SAHKOLIIKKEIDEN OY, 01301 Vantaa 30, P.O. Box 88, SF -01301 VANTAA 

30. Phone: 0- 8382139. FRANCE, METTLER AUDIO, 75009 Paris, 1 -3 -5 Blvd de Clichy, Phone: 148782911. GREECE, Omikron, 20 Salomou Street 147, Athens 106 -82, Phone: 3631066. HONGKONG, 

JOLLY SOUND Ltd, Tower B, RM 1214 -1215, Hunghom comm, centre 37 -39, Ma Tau Wei Rd KLN H.K., Phone: 36202025. ICELAND, RADIOSTOFAN HF, 130 Reykjavik, P.Box 10340, Phone:354- 1673737. 

ISLD. CANARIAS, MUSIC ACCORD, S. Cruz de Tenerife Puerta Causeco 35, Phone: 22- 289506. ITALY North, Musica In s.r.l., Corso di Porta Romana 132,20122 Milano, Phone: 02- 5488171,ITALY South, 

Syncrom,S.r.I., Via Fabio Massimo 34 00192 Rome, Phone: 6- 3581296.NEW ZEALAND. Accusound NZ LTD, Auckland 3, Linwood industrial park, unit 12, 43A Linwood Avenue, Phone (09)-8150258.,NOR- 

WAY, VEDUM ELEKTRONIKK, N -1381 Heggedal, Aamotveien 2, Phone: 2798990. PORTUGAL, JORSOM AUDIO VISUAL, 1000 Lisboa, Rue Eca de Oueiroz 20 -3 Phone: 19562850.SPAIN, BOSE SA, 28027 

Madrid, Aristoteles 3, phone: 4050611. AUDIO SINTESIS, 08007 BarcelonaS, Ronda Universidad 19, Phone: (93) 4171340- 212891.SWEDEN, Allba Ljud AB, Gelbgjutarevagen 4, S- 17148, Solna, Phone:08 

7300280. 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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211 HAND LIST 
Mixing Consoles 
Soundcrah 2400 new £10,500 
Allen 8 Heath Sigma 20/24 new £8,500 
Ramdirk 2000 28/24 palchbay £4,000 
Trident 803224 patchbay C16.000 
Soundraas CM440028/24 CMS 2 Auto 

£8,000 
TAC Matchless 32 input £9,000 
TAC Matchless 36 input patchbay £11,950 
Allen 8 Heath Sigma 32 In -line with auto 

... £15,000 
Soundcrah 38 3224 Patchbay £6,500 
Allen 8 Heath System 8 16/82 £850 
Soundcraht 8008 408 2 £6,950 
Soundcraft 800824/8 2 £4,950 
Soundcrah 800B 16/8,2 £4,100 
AMEK 250040 input £29,500 
AMEK Angela 361 (pad load) £21.000 
Studer 9612 8st 2mon PPM 05.000 
Soundtracs PC Mtdi 24(16/2 £3,995 
MCI 500BJH50 auto £12,500 
Soundtracs CMX 32 £12,000 
Soundtracs Trackmix £5,000 
Soundtracs CP6800 32 /12/24 £16,000 
Soundtracs FME 184/8'2 C1,995 
Soundcrah TS24 28 patchbay £12,900 
Studiomaster 1132/16/2 £2,750 
TAC Matchless 26 patchbay £7,500 
AHB CMC 16 inc computer £1,150 
Cadac28 /24 £12,000 
Harrison MR4 32 36F + Mastermix C24,000 
SECK 12'8 2 £695 
SECK 188 2 ... 0900 

Recorders 
Mitsubishi X850 32 £60,000 
AMS Aud,ohle (version 8) £35,000 
Studer 4820 REm/loc wi -SR 029,950 
Otan MTR 90 II rem/loc £18.500 
Studer A800 IA 24 £12,000 
Studer 480 N III 24 £9,950 
Studer 4130 IV + autolocator £15,000 
Studer A80 Mk II £8,000 
3M M79 2 available £8,500 
Soundcraht SCM 760 11124 vlh' £10,500 
Soundcrah SCM 762 24 ren/loc £8,500 
Studer A8016 track £3,500 
Tascam ATR80 24 rem /lot new £18,950 
Tascam 48100) immac £1,595 
Tascam 388 as new £1,695 
ACES Hi-Spec 24 rem /lot vgc £2,995 
MCI JH1102" 16T £2,500 
Tascarn MS 16 complete £4,500 
Tascam 85 -16B complete £3,500 
Tascam 85.16 complete £2,500 
Tascam MSR 24 16 TORS new £P.O.A. 
Fostex EIS new £2,800 
Fostex E16 with 4050 remloc £2,700 
Fostex E16 vgc £2,250 
Fostex B16 vgc £1.750 
Fostex E24 P.O.A. 
Tascam 38 vgc from £1,000 
Fostex M80 vgc £795 
Fostex 48 good £695 
Tascam 3440 mint £600 
Mitsubishi X80 £3,000 
Studer B 67 Mk II VU Console £1.500 
Studer B 67 Mk II VU Portable £1,495 
Studer 4810 £3.000 
Studer B67 VU 301 PS Console £1,800 
Tascam 52 NB as new £1,500 
Revox C270 as new (1.700 
Tascam DX4D noise rdn each £150 

Reims PR 99111 new £1,300 

Revox B77 II as new C750 

Revox B77 vgc £600 
Revox 077 Slide Sync £600 
Revos 4700 recond £600 
Revox A77 vgc £250 
OTARI DP4050 C2 cassette - cassette high 

speed copier £1,395 
Sony DTC 1000ES as new í1,050 
Sony PCM various E phone 
Revox B710 as new £595 
Tascam 122 vgc £250 
Technics RSB505 as new £100 
Eventide H3000 B £1,495 
AMS SDMX £4,995 
AMSRMX16 £2,995 
AMS 15805 £2,995 
Lexicon 224 (XL) various progs CP.O.A. 
Lexicon PCM 70 £1.100 
Klark Teknik DN780 £1,450 
TC 2290 32 sec fir new £2,000 
UREI 1176. 1178 and LA4 CP.O.A. 
DBX 163.165.200,150,150X £P.O.A. 
Aka 5612 + MD 280 £250 
Aka, S950 NEW £1,000 
Yamaha DMP7, Rev7. SPX series CP.O.A. 
Dolby 335.361.Cat22.K9.SR etc £P.0.4 
24 Channels of Bel Noise Reduction £995 
BEL 2400, BD805, BC senes NR .. £P.O.A. 
AKAI S1000,5950.5900,MG macs . £P.O.A. 
EMT gold foil 8 remote vgc _.. £850 
Rehm Rack 2G. 2C. D -ES. sample OBC 8 Dist 

£700 
£Cheap 

E on demo 
. £395 

£150 
0200 

£2,995 
£1.750 

. £1,750 
£1,500 

£700 
£995 

£1,800 
£3,500 
£3,000 

£650 
£1,500 

£750 

Drawmer units second hand 
Digitec DDL and FX units new 
Atari 1040ST with mono mon 
C -Lab creator 
JBL 4401 
JBL 4435 pair. as new 
JBL 4430 pair, as new 
JBL 4350 pair. vgc 
JBL L250 lopsided pyramids 
JBL 4411 pair 

JBL 4333 walnut _... 
Court SN6OS with FM amps 
Quested 112B fell spec. 
ATC SCM 250 pair _.. _. 

Tannoy Classic 15" pair 
UREI813B par 
UREI 809 a pair 
Neumann 47,56.84,86.8789 170 £P.0.4. 
AKG 414.460.12A.28Á.224 451,112 

202,190,12 etc. etc 
__. 

CP.O.A. 
AKG C414 B -TL Brand New £650 
Sennheiser 405.441.421.416 £P.O.A. 
EV RE20 PL92A.N0757.N0408 £P.O.A. 
Shure 57.58.91.548,54.17 £P.O.A. 
Beyer 6988.201. " DT100 HP s £P.O.A. 
Sony edil suite DAE1100 "5850's £11,950 
Sony ECM 50 P Tie clip mies _.. £75 
Mic stands galore. booms from ... £20 
Power amps various CP.O.A. 
Simmons SOS 9 full kifrak £595 
Dynacord AD full kit £2,250 
Nady 201 SM58 Radio Mic NEW .__. 0295 
CALREC Soundheld IV as new _.. £2,000 
AKGC100S New in box £120 

EXPORT PRICES 
(UK Customers please add VAT) 

EXPORT A SPECIALITY 

WANTED 

FOR CASH 
COMPLETE STUDIOS 

0663 64244 
STUDIO HOUSE AUDIO 

High Lane Village, Nr. Stockport SIi6 8AA. 
FAX 0663 62328 

8 Studio Sound, April 1990 

HEARD BY MILLIONS 
BUT SELDOM SEEN 

STUDIO QUALITY CONTACT 
CONDENSER MICROPHONES 
42Hz to 22KHz Frequency response 

Superb clarity - true acoustic sound 

Complete isolation 
Easy to use 

More than 5000 systems in 
use world wide 

Abience -Free 
Stereo 

FOR NEAREST 
DEALER /DISTRIBUTOR CONTACT: - 

UK + EUROPE USA CANADA 
A.M.G. C - T AUDIO 

Call 0428 58775 
Fax 0428 58438 
Int + 428 58775 

Call 1 - 800 C - T Audio 
Fax 407 738 0319 
Int + 0101 407 738 0622 

West Call 41 6 360 5940 
Fax 41 6 362 2477 

East Call 604 222 8190 
Fax 604 222 9884 

BPO AUDIO 
PATCH -PANELS 

With 2 or 3 Rows 
of 20, 24 or 26 High Quality 5- 
Point Palladium Contact Jacks. 

.... just part of Media's 
expanding range of products. 

Media Products Limited 
14 The Markham Centre, Station Road, Theale, 
Berkshire RG7 4PE, United Kingdom 
Telephone: Reading (0734) 303800 
FAX 0734 323121 
Telex: 858893 FLETEL G 
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SERVICE 

Here at Palm we make sure that service is our 

top priority. All equipment both new or used is 

tested and run before it is sold, tope mochines 

are set up and bias set according to your 

specification ... by the way we automaically 
give you a free reel of Ampex tape with every 

new machine we sell. Our service deportment 

maybe just what you need, we regularly 

undertake modifications and build equipment 

when it is not available. If you simply require a 

regular service or hove on unusual technical 

problem please don't hesitate to call us we pride 

ourselves on problem solving and can usually 

provide the solution you require. 

AFFORDABLE 24 TRACK 

The New 24 track Tascom MSR24 makes the 

possibility of 24 track recording extremely 

affordable. Here ore a few exemplar -n( 
packages we hove put together based around 

the MSR24 .. Call us and let us tailor a package 

to suit your budget.. 

MSR 24 24 track 1" Recorder 

Soundtrocs PC24 (Midi Mutes and 48 Inputs on 

Remix) 

Remote Controller 

Cabling 

Total Price £ 12,995 ex VAT 

PRODUCER PACKAGE 

Tascom MSR 24 24 track 1" Recorder 

Soundcroft 6000 24:16 Mixer 

Yamoho NS 10 Near Field Monitors 

(Dyad 306 Power Amp 

AMR MultiBes Processor 

Alesis Midiverb 1 1 1 Processor 

Drawmer D5201 Gate 

Drawmer LX 20 Componder 

Casio DA1 I Dot Recorder 

Cabling 

Total Price £15,995 ex VAT 

16 TRACK 

Fostex E 16 16 Frock recorder 

D&R Sty lx 18:8:2 Mixer 

Yamaha NS10 Near Field Monitors 

Quad 306 Power Amp 

AMR MultiBex 

Alesis Midiverb 1 1 1 

Drawmer DS210 Gate 

Drawmer IX 20 Compander 

Casio DA11 Dot Recorder 

Cabling 

Total Price £9,750 ex VAT 

8 TRACK 

Fostex R8 8 track recorder 

MTR Series 3 12:8:2 24 inputs on remix 

Cabling 
Total Price £2,195 ex VAT 

COMPUTERS & SOFTWARE 

Apple Macintosh.. oll models available at great 

prices. 

eg Model Ilcx 80 meg HD 4 meg RAM 13" 

Colour Monitor ... £4,899 ex VAT 

Atari Mega 1 /SM124 mono screen 8 C -Lob 

Creator... £745 ex VAT 

MONITORS 

We carry a large ronge of mokes including .. 

1B1... Tannoy.. Urei.. Yamaha etc etc. 

If you ore in the market for serious self powered 

monitors take a look at the Dutch mode Axys 

Repro-1 a speaker system designed for 

professional use and an ideal compromise 
between near Field and high powered 
monitoring. Repro-1 is a 3 way active system 

delivering 113d8 of 1 metre it incorporates o 

soft dome tweeter a 5 inch extended mid range 

transducer and a 12 inch woofer. Like oll the 

cabinets in the Axys range all monitors come 

complete with qualified aircraft seat track for 

simple and resonance free instalation. For a 

demonstration and brochures please call us. 

KURZWEIL 

We have o limited supply of these top American 

quality samplers available at very attractive 

prices. Both rock sampler players and the 

K1000 keyboard are available. All models hove 

the latest spec and updated software /sounds 

and include PXA sound blocks which double the 

amount of on board sounds. 

EMU SYSTEMS 

We hove just been appointed the Midlands 

dealer for Emu and have just received our first 

shipment from the USA. The much talked about 

Proteus is now here in both standard and XR 

versions prices starting from £899 including VAT 

8 feature 32 voice, 16 way multi- timbral El 11 

sounds. We guarantee if you hear this you'll be 

sold !I 

Emax 11 is the latest Emax. Available in both 

19" rock and keyboard versions Full features 

you'd expect and the advantage of adding 

further RAM and hard drives prices starting at 

around £2850 inc VAT. 

REVOX 

Special Offer.. For o limited period we have 

secured' a small quantity of PR99 mk 111 

machines at a saving of £500 to only £1775 
plus VAT and free carriage (UK Mainland). 

Supplies are limited and this price is only open 

until the end of March. 

We also have the new model C270 in stack 

available in two, four and eight track formats 

plus centre time code options. 

D&R 

We are pleased to be handling the new D&R 

Doyner console. An in line mixer with o unique 

floating sub group system that eliminates the 

need for complex route patching, full parametric 

eq, eight auxiliary returns and a choice of input 

options to suit your budget. Automation is also 

available controlling both fader and mute 

operations. The build quality and performance 

of D&R is without doubt the best we hove seen 

at this price, for details or to arrange a 

demonstration please call us. 

Also from D&R ore o great range of half rack 

size processors ideal for use in the home studio 

with full spec and great prices and a two year 

extended warranty. 

EX DEMO & USED EQUIPMENT 
(all prices below include VAT) 

Fostex E 16 ex demo 

Akoi MG14D 12 track recorder ex demo 

Fostex R8 8 track recorder ex demo 

Soundcraft 200B 16:4 ex demo 

Soundcroft 16:2 in flight case with multicore 

Soundcraft 6000 32:16 inc stand ex demo 

Tascan MSR16 16 track 1/2" (two weeks usell) 

Electrovoice Sentry 100a 

Yamaha Rev 5 Digital Reverb 

Akoi XE8 Drum 16 bit 8 voice drum module new 

Simmons TMI trigger -Midi new 

Tascarn 122 Master Quality Cossette recorder 

Casio VZ10M 

Akai S 1000PB Playback ex demo 

Digitech DSP128 four digital fx new 

Art MJltiverb 

Art Proverb 200 

£2875 
£ 1 999 
£1299 
£1999 
£ 749 
£8970 
£3450 
£ 499 
£ 799 
£ 259 
£ 169 
£ 599 
f 489 
£1725 
f 299 
£ 299 
£ 199 

This is just a small example of the equipment we 
have, obviously our stock changes from day to 

coy, if you ore looking for a particular item 

don't hesitate to contact us and see if we hove 

cr can find what you want I! We can also sell 

your unwanted equipment for you.. call us for 

details. 

TAPE & ACCESSORIES 

We place great importance on supporting our 

customers with a vast arrangement of 
consumables.We distribute Ampex tape through 

out the U.K and always have large stocks of all 

formats including DAT 8 Cassette. Items such as 

leader tape in all sizes and colours, Editall 

precision editing blocks, Head De-Mogs, Razor 

Blades, Cable, Empty Reels, Connectors, 

Patchbays and Trolley Stands are always in 

stock and can be despatched to you on the 

same day. A full price list is available by 

request. 

MICROPHONES & HEADPHONES 

By. Sennheser Corec.. AKG.. Beyer.. 

Neuman. E V 

audio 
SYSTEMS 

THE LEADING LIGHT FOR 
TOMORROW'S TECHNOLOGY 

Tel: 021 -ZOO 1 771 
Fax: 021 -200 2370 

SALES SERVICE EXPORT INSTALLATION 
HIRE LEASING MAIL ORDER 

The Pacific Building 

16/17 Caroline Street Birmingham B3 1 TR 
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THE TECHNICS DAT RECORDER IS HERE. 

Us 
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The Technics portable DAT recorder It can be used on its own or as a back 

would have been an admirable choice for up system in a recording studio. 

the Admiral's Cup. It can also be used alongside our 

While the yacht sways and heaves, already well -established C.D. players and 

the last thing a journalist needs is an turntables which have become classics 

unwieldy tape machine. in the studio. 

The Technics SV -260 portable DAT Out of the studio, the DAT deck is 

recorder's small size is due to a 15mm equally effective on location. 

head drum. Where it is often used for outside 

The quality however is heavyweight broadcasts. 

and on a par with a deck -type DAT Its popularity with the professionals 

recorder mainly due to MASH ADC and is due to full digital in and out terminals, 

XLR balanced Cannon connectors. analogue sampling of 44.1Khz for C.D. 

Like the U.S. America's Cup team, it mastering and hard wired remote control. 

goes really fast forward and like them is It's 4 DAC 18 bits also delivers higher 

quick to rewind in the event of an error. fidelity. 

Using the portable recorder is plain Something yacht crews could learn a 

sailing in dramatic productions and audio lot about. 

rèsearch, where DAT picks up the small- 

est vibration. 

Docked in a studio, the SV -360 DAT 

deck is equally impressive. 

Like the portable, it 

offers all the flexibility 

of tape with the sound quality of C.D. Technics 
FOR MORE INFORMATION ABOUT THE RANGE OF TECHNICS PROFESSIONAL AUDIO PRODUCTS CONTACT ONE OF THE FOLLOWING ADDRESSES: 

ASC, 1 COMET HOUSE, CALLEVA PARK, ALDERMASTON, NR. READING, BERKS RG7 4Q0. TEL: 07356 79565. HHB, 73 -75 SCRUBS LANE, LONDON NWIO 6QU. TEL: 01 980 2144. 

RAPER G WAYMAN LTD, UNIT 3, CRUSADER INDUSTRIAL ESTATE. 167 HERMITAGE ROAD, HARINGEY, LONDON N4 112. TEL: 01 -800 8288. 
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Advancing The Art. 
Trident pioneered sophisticated audio 

mixing systems over two decades ago. 

You cut and mixed your best tracks on 

a Trident and have since longed for our 

legendary sonics in a mixer designed 

for your application. The wait is over. 

A new standard is emerging from the 

company that continues to define audio 

integrity. Vector, the latest in Audio for 

Video mixing technology. It's heritage 

is firmly rooted in the finest audio tra- 

dition: a tradition unique to Trident. 

NV INV VS III VII VII 11116 SS W WY or Wr no r r' ,r yw r w 

.. rt.rcrObi rrrr 

With four stereo busses, dynamics, 

stereo inputs, integrated machine 

control and fader automation options, 

there really is no other choice. Audition 

a Vector and hear for yourself. After all, 

you've been listening to us for years. 

T R I D E N T 

TRIDENT AUDIO DEVELOP\IEN'IS CI-D Trident House, Rodd Estate, Gown Avenue, Shepperton, hliddlesex TW l7 8AQ. England Phone 093? -- 2_24663 Fax 093? -2267_21 Telex 8813982 TRIh11X G 

TRIDENT AUDIO USA ?720 Monterey Street, Suite 403 Torrance. California 90303, USA Phone ?13 -633 -8900 Fax 213 -333 -7072 
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Tired of bu In Y g You r 
consol e from a car 

dealer? 
Give API a call. We'II talk about things like 

"Headroom" and 'Tone "... 
...Things that most companies save 'till last. 

Then we'll talk about Discrete circuitry, 
48 busses, G M L automation... 

...Then we'll talk about LEDs, computers, and knobs... 
...Then we'll talk about free TVs, one -touch tuning, and built in microwave ovens...if we 

get desperate... 

API Audio Products, Inc. 703- 455 -8188 
7951 Twist Lane, Springfield, VA 22153 

APRS 
90 

THE 

dIE 

APRS 90... The One Show 
for the pro audio industry. 
APRS 90 is the showcase of 
the world's products and 
systems for reecording, 
broadcasting, post - 
production and sound 
reinforcement. 
It makes APRS 90 
The One Show for you. 

Exclusively for professional visitors, 
the annual APRS shows have long 
been the venue for exciting new 
product launches and all the latest in 
pro audio equipment. Year on year, 
the exhibition pushes out to fresh 
frontiers in technology, and new 
markets. 
Now, APRS 90 becomes 
The One Show, for what will soon be 
the one market of Europe. 
In London. At Olympia 2. 

6th -8th June 1990. 
The One Show you must not miss. 

TO REGISTER IN ADVANCE FOR YOUR FREE ADMISSION, PLEASE CONTACT. 

APRS 90 REGISTRATION, 163A, HIGH STREET, RICKMANSWORTH WD3 1AY, 
ENGLAND TELEPHONE: (0923) 772907. FAX: (0923)773079. 
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Harman acquire 

DOD 
Following the release of Harman 
International's 1/2-year results the 
company has announced its 
acquisition of DOD Electronics 
Corporation. 

DOD's principal trademarks include 
DOD, Digitech and Audio Logic. 

DOD design, engineer and 
manufacture their own products. 

Harman International chairman Dr 
Sidney Harman commented, "We are 
pleased with the direction of the 
company and are determined to 
continue investing in its future." 

Mark IV buys Dynacord 
Mark IV Industries, owners of 
Electro- Voice, Altec, Gauss and 
University, have taken a majority 
interest in Dynacord Electronic, a 
leading German manufacturer of 
sound reinforcement products. 

Dynacord employs 350 people and 
last year had a turnover of over 
DM50 million (£12.5m). Lars R 

Frandsen, Vice President of Mark IV 
Audio said that the acquisition will 

have notable effects within the group, 
in which the name, the products and 
the structure of Dynacord will be 
maintained under its existing 
agreement. 

Mark IV Industries, headquartered 
in Amherst, NY, achieved a turnover 
of $633.9 million (£380m) and an 
operating income of $72.9 million 
(í44m) during the first 3/4 of the fiscal 
year 1989/90. 

The Hit Factory Landon 
CBS UK studios in Whitfield Street 
Wl, has been bought by The Hit 
Factory, New York. The studio will 
be renamed Hit Factory London. Ed 
Germano owner and co- founder of 
New York's Hit Factory promised his 
clients a superb creative environment 
and 'state of the art' facilities. 

There will be extensive 
modernisation and several million 
dollars of investment, particularly to 
The Soundstage, the Workroom and 
mastering facilities. The Rooftop 
Studio however has recently had a 

major overhaul. 
Paul Russell, chairman of CBS UK 

commented, "On our side we have 
the facilities and local knowledge, on 

Ed's side he has a worldwide 
reputation in the studio business. I 

am delighted they will now bring not 
just their expertise to London but 
also their active personal 
involvement here." 

The renovation work has already 
started and will be completed in a 
few months time. 

Exhibitions and conventions 
March 30th to April 3rd NAB, 
Atlanta, GA, USA. 
April 22nd to 25th Vision and 
Audio International, Earls Court 
Exhibition Centre, UK. Tel: 01 -776 
0709. 
May 8th to 10th Show Tech Berlin 
'90. Berlin Exhibition Hall. East 
Germany. Contact: AMK Berlin. Tel: 
1030) 30 38.0. 
May 22nd to 24th CD -ROM Europe 
'90. Novotel Hotel, Hammersmith, 
London, UK. Contact: Elizabeth 
Beckett. Tel: 0733 60535. 
May 29th to June 1st Broadcast 

Asia '90. World Trade Centre, 
Singapore. Contact: Joan Thompson, 
Electronic Engineering Association. 
Tel: 01 -437 0678. 
June 1st to 6th AV & Broadcast 90, 
China International Exhibition 
Centre, Beijing. Contact: Business & 

Industrial Trade Fairs, 28/F Harbour 
Centre, 25 Harbour Road, Wanchal, 
Hong Kong. Tel: 5- 756333. Fax: 
5- 8341171. 
June 6th to 8th APRS 90. Olympia 
2, London, UK. Contact: APRS 
Secretariat. Tel: 0923 772907. 

News from the AES 

Hard Disk Recording Conference 

May 16th to 11th 1990 
Hard disk or 'tapeless' sound 
recording is proabably the fastest - 
growing aspect of digital audio 
technology at the present time; 
there is a rapidly growing number 
of commercial systems, and the 
need for a deeper understanding of 
the principles involved grows 
greater every day. The Conference 
is designed to include a full 
morning of tutorial introduction, 
describing disk drive technology 
and the way in which disk drives 
may be made to function as part of 
a digital recording system, given by 
well -known industry teachers and 
the Chairmen of the Conference, 
John Watkinson and Francis 
Rumsey. Complementary to this 
technical introduction will be a 
comprehensive survey of many 
current systems and their 
applications from digital audio 
consultants, Sypha. There follows a 
series of presentations both on 
technology and applications, given 
by end -users and product 
specialists, together with informal 
workshops and opportunities to 
discuss aspects of operation in more 

Conference Programme 
Wednesday May 16th 
Session A- 10.00 -13.00 
Chairman: Jeff Baker, BBC 
Television OB 
Al Tutorial, on Disk Drive 
Technology John Watkinson, 
Consultant 
A2 Tutorial on The Disk Drive as an 
Audio Recorder, Francis Rumsey, 
University of Surrey 
Session B -14.30 -18.00 
Chairman: John Watkinson, 
Consultant 
B1 An Introduction to Systems and 
Applications, Jasmin Hashmi and 
Stella Plumbridge, Sypha 
B2 An Introduction to Operations, 
John Gluck, AMS 
B3 Applications 1 -Post Production, 
Derek Lancaster, BBC TV 
Session C-19.00-20.30 
Evening Workshop 

Thursday May 17th 
Session D- 09.30 -12.00 
Chairman: Francis Rumsey, 

detail. 
The Conference will be held at 

the IBA, 70 Brompton Road, 
London SW3. The registration fee 
will include documentation of the 
conference and refreshments 
including lunches and evening 
buffets. 

Before that on Tuesday April 
10th, also at the IBA, a lecture will 
be given by Paul Miller who will 
talk on the controversial subject of 
Amplifier Differences. In his talk 
he will discuss the audible 
difference between amplifiers which 
would seem to have a similar 
performance using traditional 
measurement techniques. Paul will 
be giving demonstrations to 
illustrate the points raised in the 
lecture. It will start at 7.00pm 
(coffee at 6.30pm). 

For further details on either of 
the above or information on joining 
the AES, please contact: Heather 
Lane, AES British Section, Lent 
Rise Road, Burnham, Slough 
SL1 7NY. Tel: 0628 663725. Fax: 
0628 667002. 

University of Surrey 
D1 Real Time use of Magneto- 
Optical Disks, Nikolaus Seidel, 
Fougerolle 
D2 An Optical Disk -Based Recording 
System, Steve Howell, Akai 
D3 Applications 2 -Music Editing, 
Ben Turner, Finesplice 
D4 Applications 3 -Radio Station 
Automation, Peter Jackson, Capital 
Radio 
D5 The Integration of Music 
Sampling and Disk Recording, Nick 
Williams and Max Hoskins, New 
England Digital 
Session E-14.00-17.00 
Chairman: Nell Gilchrist, BBC 
Research Dept 
El Sychronisation of Disk -Based 
Systems, Mike Parker, DAR 
E2 The Digital Audio Workstation - 
a Modular Approach, John 
Nelfinson, WaveFrame Corporation 
E3 Integrated Audio Production 
using a Desk -top Computer, Sean 
Culley, Sound Technology 
E4 Extended Discussion 

Address changes 
Motionworks have moved to The 

STEP Centre, Osney Mead, Oxford 
0X2 OES, UK. Tel: 0865 790577. 
Fax: 0865 794179. 

Optical Disc Corporation have 
moved to 12150 Mora Drive, Santa 
Fe Springs, CA 90670, USA. Tel: 
(213) 946 -3050. 
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The AMS range 3f digital processors is 

desig;ied to deliver creative audio solutions. 

From the same family of products -as the 
AudioFile,, the world's leading hard disc 
editor and the SoundField surround sound 
microphone, their pedigree is guaranteed. 

Happily, these digital processors are now so 
widely used, they have become standards in 
more ways than one. Perhaps that's because 
we a ?ply only one standard ... excellence. 
QA TrtfieFlex 
® S-DMX 
© RMX 16 

AW Sync 

For information and literature contact... 
AMS Industries plc 

Billington Road, Burnley BB11 5ES, UK 
Tel: (0282) 57011 Fax: (0282) 39542 

Digital /Will, Time CompressorlExpander 
Digital Audio Delay and Pitch Changer 
Digital Re.erberator 
Auto Compensating Audio- for -Video Delay 

AMS Industries Inc 
1180 Hohn Road, Suite C, Petaluma, CA 94954, USA 

Tel: (7107) 762 4840 Fax: (707) 762 4811 

THE SOUND OF SILENCE 
GT4A NOISE GATE 

SIGNAL PROCESSING 
Absolutely quiet operation 
Front panel key switches 

Rack mounting 

Easy to use 4 channel 

The Omnicraft GT4A is ideal for 
studio & live work. Available in 

NEW high -speed version. 

Call for literature, review or 
your nearest dealer. 

UK + EUROPE USA 
A.M.G. C - T AUDIO 

CANADA 

West Call 416 360 5940 
Call 0428 58775 Call 1 - 800 C - T Audio Fax 416 362 2477 
Fax 0428 58438 Fax 407 738 0319 East Call 604 222 8190 
Int + 428 58775 Int + 0101 407 738 0622 Fax 604 222 9884 

Studio Furniture 
Studio Furniture is a range of top quality racks, tables and 

studio chairs designed to compliment any top London 

establishment through to the private home studio. 

Illustrated here is the Studio Furniture Module. In common 

with all the products in the range it is strong, attractive and 

functional. 

Supplied part assembled in flat pack farm for easy 

transportation and assembly, Studio 

Furniture units are simply the best 

looking, best value and most 

functional available. 

Couldyoupossibly let your equipment 

live anywhere else? 

FOR FREE BROCHURE 0462 4 9 012 5 FREE UK DELIVERY 

15 

www.americanradiohistory.com

www.americanradiohistory.com


C/) 

W 

WaveFrame merger 
WaveFrame Corporation, 
manufacturers of the AudioFrame 
digital sound production system, have 
announced its planned merger with 
Cybermation Inc of Long Beach, CA, 
maker of the CyberSound editorial 
system. 

Concurrent with the merger 
WaveFrame announced the raising of 

In brief 
Isle of Wight, UK: Neutrik AG 

are now marketing their range of 
audio test equipment direct in the 
UK through their subsidiary Neutrik 
AG (UK) based in Cowes, Isle of 
Wight. Sales enquiries should be 
addressed to Steve Wakelin, the new 
sales manager, and technical 
enquiries to David Higton, the 
internal product manager for test 

$3.5 million (£2 million approx) in 
capital to fund growth. WaveFrame 
will be headed by Charles Grindstaff 
as president and chief executive 
officer, John Melanson as chief 
technical officer and Steve Krampf as 
senior vice -president of sales and 
marketing. 

Cybermation was founded by 

instruments. Eardley Electronics will 
remain as exclusive distributors for 
all Neutrik connecting products. 

Tokyo, Japan: The BBC's Radio 
Data System team is visiting Japan 
in a bid to encourage radio 
manufacturers to develop the system, 
especially the next stage in RDS 
development, EON (Enhanced Other 
Networks). EON enables an RDS 

Grindstaff in 1988 to create a 
complete product for sound editorial 
that would fully automate the project 
management tasks of the sound 
editor. An OEM relationship was 
developed with WaveFrame for their 
disk recording technology in January 
1989 in order for this product to come 
to fruition. 

radio to know what's happening on 
all BBC Network and Local Radio 
Stations not just on the BBC station 
the radio is currently tuned to. 
En -route the team stopped off to 
update the Ford Motor Company in 
America who are already line fitting 
RDS sets in their top of the range car 
the Scorpio. 

Contracts 
Recent Soundcraft UK sales 

include a 32- channel series 6000 
console to Hot Chocolate's lead singer 
Errol Brown; Rock City in Stoke -on- 

Trent and a special 52-channel 6000 
to Soho -based Beat Farm studios. 
Sales of Delta consoles include the 
BBC for installation in their 
permanent sound system in All 
Saints Church, home of Radio 4's 
Morning Worship programme; BBC 
Northern Ireland for use as a sound 
effects unit in their drama studio; 
and P &O has ordered an 8- channel 
200 Delta for use on the Canberra 
ocean liner. 

Recent Amek Classic broadcast 
console sales include Chrysalis TV, 
UK, for their new OB truck; two 
consoles to Granada TV, UK; one to 
Sky TV's London -based studios; 
Boulogne Billancourt film studio in 
Paris through French dealer Cyborg 
Sarl. 

Recent Mozart contracts include 

16 Studio Sound, April 1990 
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Neil Ross at REL Studios in 
Edinburgh, Scotland; M2 Video, 
London, UK; Brielle Music, New 
York, USA; Today Video, New York; 
Post Productions Ltd and Creator 
Studios in Taiwan; Studio AV -Enger 
in Belgium and Prisme Audio in 
Switzerland. 

Recent BCII sales include 
Australian National University; 
Ravensbourne College, Bromley, UK; 
and Silk Sound Studios in London. 

CTS's Studio Two in London, UK, 
has been redesigned by Recording 
Architecture. The redesign 
programme involved the 
implementation of Recording 
Architecture's Black Box Acoustic 
Conditioning System; the installation 
of ATC SCM 200A monitors; the 
overhaul of the studio's Neve desk 
and the redecoration of the entire 
studio. 

Soundtracs have announced the 
purchase of IL series consoles by 

British producer Rupert Hine and 
Walter Becker of Steely Dan. 

MLSSA, Maximum Length 
Sequence Systems Analysis, from 
Munro Associates is now 
commissioned at Turbosound; 
Marshall; B &W; Rega Research; 
University of Southampton; Peter 
Mapp Associates; and AMS Acoustics. 
Orders have been received from 
Martin Audio and Cannon's UK 
Research Labs. 

Recent DDA sales includes Q 

series consoles to the Volkstheatre in 
Vienna, Austria; Eldorado Sound 
Productions of Helsinki, Finland; 
Philharmonie of Cologne, West 
Germany; Kabaret & Theatre Sound 
of Christchurch, New Zealand; Surrey 
and Southampton Universities in the 
UK; and the University of California 
in San Diego, USA. Also five DDA 
DCM consoles have been sold to 
Music Animals in Los Angeles. 

Motionworks, have been installed 

The new look Studio 2 at CTS 

at the Power Station studios in New 
York. In each studio the 
Motionworkers interface the SSL 
studio computer with Adams -Smith 
2600 synchroniser systems. 

Clive Green & Co Ltd have 
announced the recent installation of 
a customised Cadac console for the 
Royal Shakespeare Company at the 
Barbican Theatre. 

On Cue I lo 

41 P40.c . GNP/ 

Right on cue - FRIDA makes her debut. 
The latest addition to the Lyrec range -a 
fully professional portable recorder which 
so many other professionals have been 
waiting for. 

Truly portable, FRIDA weighs in at a light 
12 kg, is only 40 x 44 x 8cm and is as 
happy hung on a wall as it is rack mounted 
as it is for traditional desk -top use. 

3 speed CCIR/NAB switchable 

Dolby HX Pro as standard 
Full synch facilities 

Full remote control facilities 
Available in DIN, NAB 
Mono /Stereo switch 
Search and Go To Function 
Variwind 
Dump Mode 
One hand editing 

Lyrec introduces FRIDA because we think 
you've waited long enough. 

Lyrec 0 
Technology where it counts. 

LYREC MANUFACTURING A/S Box 123 (Mileparken 22) 2740 Skovlunde Denmark 
Tel +45 44 532522 Fax +45 44 535335 Telex 37568 lyrec dk 

Lyrec (UK) Ltd. Ardhaven House, Old London Road, Milton Common, OXFORD OX9 2JR Tel (0844) 278866 Fax (0844) 278810 
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DAT. We think you should sen 
We've made the Sony DTC 1000ES the industry standard, but we're committed to offering 

choice. The world's most extensive selection of DAT equipment, from the only serious DAT 

manufacturers - Sony and Panasonic /Technics. 

Take portable DAT recorders. We now stock four different models, including Sony's 

TCD-D10 and the new TCD-D10 `Pro'. Another newcomer is the Technics SV 260A, 

which combines excellent professional features with the best -sounding recording quality 

we've et heard from a DAT portable. While our range o studio recorders has been y f P 8 .Ì 
augmented by the new Technics SV 360, the Sony DTC I000ES, modified by 

HHB to record at 44. I kHz as well as 48 kHz, needs little introduction. üfaácu t 
011111111.161 

Broadcasters are now enthusing about RSDAT - the latest device to INIMPIrgo 

demonstrate theflexibility of the DTC 1000ES. Converting and interfacing 

all audio and operational functions to broadcast standards - it brings 

cart -like control to DAT sources. Sony's PCM 2500 is especially versatile, 

HHB COMMUNICATIONS LIMITED, 73 -75 SCRUBS LANE, LONDON NW10 6QU PHONE 01 -960 2144 TELEX 923393 
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ously consider the alternatives. 
offering the added value of digital format conversion. 

HHB's kr owledge of digital recording is legendary. So is the company's advice and service 

support. And while we back the best names in DAT technology, we also support our DAT range 

with Europe's largest selection of accessories. That means a full choice of DAT tapes, 

tape storage units, head -cleaning tapes, batteries, power supplies and stereo microphones, 

as well as 19" racks of our own design. 

In fact, there's so much to show you in our stunning new demonstration facility, 

we couldn't possibly fit it into this ad. That's why we've published a new edition of 

our Digital Audio Times, containing full details and specification data. So send for 

your copy of HHB's definitive DAT bible now, or phone us on 01 -960 2144. 

For your copy of Digital Audio Times' post this coupon to the addresss at the bottom of this ad. 

FAX 01 -960 1160. 

ORGANISATION 

ADDRESS 

POSTCODE PHONE NO 

www.americanradiohistory.com

www.americanradiohistory.com


FREE FROM ARTIFICIAL COLOUR 
Genelec Active Monitoring Systems are from 

Finland, a land blessed with natural beauty. So it's 
perhaps no coincidence that Genelec products 

possess an unrivalled purity, with an un- coloured 
sound that has set recording and broadcasting 

standards for over a decade. 

Seen above are two speakers from the range. The 
Biamp 1019 A is ideal for OB -vans, video editing 

rooms and near -field applications. 

It's bigger brother the S30 is perfect as a main 
monitor for small and medium -sized broadcast, 
drama and music studios - so too is the highly 
sought -after near -field version. 

There is a Genelec to match the whole range of 
monitoring applications where pure un- coloured 
sound is desired. 

Ring SSE Marketing for more information or a 
demonstration. 

GENELEC 
FROM 

SSE MARKETING 

Unit 2 10 William Road London NW1 3EN Tel 01 -387 1262 Fax 01 -388 0339 
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30 years of Studio Sound 
April 1962 ...Recently on French 
TV a play called The Persians 
was broadcast in stereophonic 
sound. It was an unusual 
transmission in that there were 
no left or right hand channels but 
rather a front and a back 
channel. The front channel was 
transmitted on the television 
sound channel with the receiver 
facing the viewer in the usual 
manner, whilst the back channel 
was transmitted on FM by the 
France IV Haute Fidelite 
programme, with the radio set 
behind the receiver. The TV 

channel carried the speech and 
the FM channel the various 
sound effects required as well as 

a choir. Before the play began the 
RTF introduced a `TV family' 
who showed how to position the 
TV and radio receiver for 

optimum results. 
April 1967...A slow motion 
television machine has been 
developed by the BBC Designs 
Department, comprising a 

modified video recorder and a 
magnetic disc unit. The 
equipment permits slow -speed 

reproduction or indefinite stop - 
motion within seconds of the 
scene being taped. The system 
was used for the first time during 
last year's football World Cup 
competition. 
April 1967... "The most 
comprehensive and logical 
controls of any desk in 
production" is the claim made for 

a 22- channel mixing system made 
by Sound Techniques Ltd. The 
desk was produced for an 
American customer, Sunset Sound 
Studios for use with an 8- channel 
tape recorder and has a total of 

10 output channels. 
April 1979... Ultimate Support 
Systems has introduced a novel 
lightweight, portable loudspeaker 
stand. The stand is based on the 
construction techniques used in 
hang -gliding and is of a foldable 
design. 
April 1981... At a demo session 
with musician George Duke held 
at Wally Heider Studio 4 on 

March 9th, Mitsubishi debuted its 
pre -production 32 -track digital 
X-800 PCM studio tape recorder. 

Agencies 
Smart Acoustics have been 

appointed UK distributors of the 
Australian Monitor range of 

MOSFET power amplifiers, and UK 
distributors of Ashly products. Smart 
Acoustics, 38 -42 Westgate Chambers, 
Commercial Street, Newport, Gwent 
NP9 1JP, UK. Tel: 0633 252957. 

Michael Stevens & Partners 

have announced their appointment as 

sole UK distributor of the Chromatec 
TVD on- screen level indicators. 

Amek Systems and Controls 
have announced the appointment of 

Fumeo, to distribute Amek broadcast 
products exclusively in Italy. Fumeo, 
Via Teocrito, 47- 20128, Milano, Italy. 
Tel: 255 1651. Fax: 255 0793. 

HEL for recording 

engineers 
An American research programme 
has been investigating claims that 
operatives working in close proximity 
to High Energy Lasers (HEL) have 
been experiencing an increased 
incidence of migraine and they have 
made a chance discovery relating to 

recording engineers. Ten working 
groups of 100 volunteers each 

provided blood and urine samples and 
filled out an extensive questionnaire. 
Collection and analysis of data has 
taken the best part of a year and the 
results were published last month. 

The research was conducted by Dr 

Avril Olof, head of Hormonal 
Research at Los Angeles' Trapacero 
Hospital and author of Migraine 
Cause & Cure. Half of the groups 
surveyed- computer programmers, 
doctors, actors, telephone engineers, 
accountants, taxi drivers, power 

station workers, traffic police and 
recording engineers -were involved in 

electronics -based professions. 
A substance called Firstyadene, 

which is naturally secreted by the 
pituitary gland in minute quantities, 
has recently been associated with 

migraine, and a large proportion of 

those suffering regular attacks, 
displayed higher than normal blood 

levels. However, the samples taken 
from the HEL group were not 

abnormally high, and ironically they 
were one of four groups displaying 
below average susceptibility to 

migraine. The group with the highest 
concentration was the traffic cops. 

Apart from testing for Firstyadene, 

the blood hormone content was 

thoroughly analysed, and this was 

where a remarkable discovery was 

made relating only to the recording 

engineers' group. The group was 

predominantly male, and of the 86 

men tested 63 (73 %) showed 
surprisingly high levels of 

testosterone, the steroid hormone 
responsible for developing and 

maintaining male sexual 
characteristics. 

An effect of testosterone in large 

quantities is to increase stamina, and 

for this purpose it has been used 

illegally by athletes; it also 

encourages the growth of facial and 

pubic hair but accelerates male 
pattern baldness. It is said to 

increase virility and has been used to 

treat impotence; it can help raise a 

man's sperm count, and stimulates 
the production of pheromones, the 
chemicals that produce an 

individual's sexual scent designed to 

attract a partner. 
Dr Olof admits to being baffled at 

the result, and is presently engaged 
in new research which she hopes will 

shed further light on the matter. But 
until then we can only assume that 
the typical recording engineer is a 

potent male who is extremely hard 
working and capable of putting in 

long hours without tiring. He 
probably sports luxuriant facial hair, 
although perhaps is not so luxuriant 
on top. He displays a strange, almost 
animal like, ability to attract the 
opposite sex, and is likely to be 

surrounded by progeny. 

The sheer cost of purchasing new equipment is always a bitter 

pill to swallow. Add a fast -moving marketplace - and choosing 

the right technology becomes a major headache. Fortunately, a 

perfect antidote is now available: Hilton Sound's hire service. 

With over ten years behind us - and the biggest selection of 

equipment in Europe - we make it our business to know 

everything about audio. So give Hilton Sound a call. Check out 

the options before you apply the cure. 

HILTON souxn 
HILTON SOUND PLC 

10 Steedman Street London SE17 3AF. Tel: 071 -708 0483 

Hilton Sound sari 2 Villa Ghis92400 Paris. Tel: +33 1 46 67 02 10 

PIONEERS IN AUDIO ACCESSIBILITY 

HILTON 
SOUND =III 

FOR RAPID RELIEF OF 
PRODUCTION HEADACHES 
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tc stereo and multitap 

digital delays 
Danish company tc electronic have 
added two new digital audio delay 
lines -the to 1280 stereo delay and 
the tc 1380 multitap delay. Both use 
a similar design to the established tc 
2290 sampler. The units are quoted 
as 20 kHz bandwidth +0, -0.5 dB 
with a minimum of phase shift 
following the soft roll -off filter used, 
which is only -3 dB at 25 kHz. The 
manufacturer also claims fast 
processing times resulting in low 
group delay specified at 30 µs. Both 
these units can also enter delay 
times in metres or feet and there is 
resolution down to 5 Ns. A preset 

option can be supplied enabling the 
unit to change presets by MIDI or 
another switching system. For 
permanent installation there is a 
security lock function. Each unit has 
XLR balanced ins /outs, relay bypass 
and lU 19 inch rackmount format. 
tc Electronic A /S, Grimhojvej 3, 
PO Box 1420, DK -8220 Braband, 
Denmark. Tel: 86 26 28 00. 
UK: tc Electronic UK Ltd, 24 Church 
Street, Oswestry SY11 2SP. Tel: 0691 
658550. 
USA: tc Electronic USA Inc, 7325 
Hinds Avenue, North Hollywood, CA 
91605. Tel: (818) 503 -0404. 

SDG Art Diffuser 
A US design consultancy by the 
name of the Systems Development 
Group has introduced the Art 
Diffuser, a broadband acoustic 
diffusor designed to have both an 
acoustic function as well as 
remaining aesthetically attractive. 
Designed as a modular system, the 
diffusors are available in two sizes -a 
15 inch square and 15 x 30 inches. 
This system allows the diffusor 
modules to be positioned more easily 
within an acoustic space and with a 
suitable arrangement diffusion will 

occur in both horizontal and vertical 
planes, eg mounting as mirror 
imaged quadrants from a centre 
point. The Art Diffuser is available in 
cedar, oak, walnut, cherry and fir 
with the standard unit being in 
poplar. SDG also offer individual 
design variations to meet specific 
applications. 
Systems Development Group, 
18601 Darnestown Road, 
Poolesville, MD 20837, USA. Tel: 
(301) 972.7355. 

Third Generation compact amp 
Third Generation have added a small 
power amplifier to their HP amp 
range. The HP200 is a lU 19 inch 
rackmount 2- channel amp rated at 
100 W /channel into 8 12. It is similar 
to others in the series such as the 
HP400 and HPI000 with full 
protection for thermal, open and 
short circuit and DC offset; and `soft - 

start' circuitry to protect attached 
speakers. Clip indication is provided 
by front panel LEDs as well as 

protection circuitry status and 
selection of bridged mode. 
Connections are by XLR with 
additional binding posts for the 
outputs. The amp may be run 
balanced or unbalanced. 
Third Generation Ltd, Unit 19, 
Laurence Industrial Estate, 
Eastwoodbury Lane, Southend -on- 
Sea, Essex SS2 6RH, UK. Tel: 0702 
420645. 

dbx products available again 
Following CTI's division and sale of reduction systems; 900 series 

modular products; the Performer 
series of compact audio processors; 
and the compressor/limiters. 
dbx Professional Products 
Division, AKG Acoustics Inc, 645 
Bryant Street, San Francisco, CA 
94107, USA. Tel: (617) 964.3210. 
UK: SSE Marketing Ltd, Unit 2, 10 
William Road, London NW1 3EN. 
Tel: 01 -387 1262. 

the dbx company last year there were 
inevitable hiccups while the two new 
owners returned to production in the 
different product areas. 

AKG Acoustics, the US AKG 
company, who bought the 
Professional Products Division, have 
announced that the following lines 
are now available again as of the 
beginning of this year: the noise 
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AKG 
acouscics ADVANCED 

MICROPHONE 
TECHNOLOGY 

The C426B Comb. represents the next logical step in the develcpment of a 

legend amongst professional microphones, the C422, which itself is derived 

from an eariler microphone that set new recording standards, the C24. 

The operating principles of the C426B remain the same - two twin diaphragm 

condenser capsules which rotate for MS and XY stereo recorcing, each with 

individually selectable polar pattens from a remote control unit. But as 

engineering standards have developed, so has every aspect of the C426B 

design, which now offers n.itra low self noise operation, in -built electronics for 

the digital age, and a host of physical operating features which make it ideal 

AKG Acoustics Ltd., Vienna Court, Lammas Road, 

Catteshall Road, Godalming, Surrey GU7 1.1G. 

Telephone: Goda,ming (048 68) 25702. 
Facsimile: (048 68) 28967. 
Telex: 859013 AKGMIC G. 
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Rane splitterlmizer modules 
The Rane Corporation have added 
two new modules to their Flex series 
of modular signal processors. The 
FPS 28 is a programme splitter that 
allows two mic or line level inputs 
(with switchable mic phantom power) 
to be split to eight mono or four 
stereo outputs with separate level 
controls. It is also possible to switch 
these outputs pre- or post- master 
input level controls. 

The other module, the FLM 82 
provides eight mono or four stereo 

line inputs each with separate level 
and pre /post assignable aux send 
controls with additional master level 
control, aux loops and the Flex Bus 
System for single cable interconnection 
with other Flex series modules. 
Rane Corporation, 10802 47th 
Avenue, Everett, WA 98204 -3400, 
USA. Tel: (206) 355.6000. 
UK: Music Lab, 72 -74 Eversholt 
Street, London NW1 1BY. Tel: 01 -388 
5392. 
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Albrecht Universal Control 
W Albrecht GmbH have introduced a 
system to integrate film transports, 
video and audio machines under 
timecode control. The Universal 
Control System (UCS) in its basic 
form can control up to 20 film 
transports and two audio or video 
recorders. The timecode output of the 
system allows control of mixing 
console automation or further tape 
machines. Up to eight controllers can 
have access to the pool of transports. 
The system uses a serial bus to 
interconnect transports and 
controllers on a simple two -wire 

(twisted pair) daisy chain. This 
system is described as simple and 
inexpensive to install and removes 
the need for separate transmission of 
positional information such as 
bi -phase pulses. 
W Albrecht GmbH, Maybachufer, 
48-51, D -1000 Berlin 44, West 
Germany. Tel: (030) 6236039. 
UK: FWO Bauch Ltd, 49 Theobald 
Street, Borehamwood, Herts WD6 
4RZ. Tel: 01 -953 0091. 
USA: Audio Intervisual Design, 
1032N Sycamore Drive, Los Angeles, 
CA 90038. Tel: (213) 469 -4773. 

CAudio graphic EQs 
C -Audio have introduced a new range 
of three graphic equalisers. This 
includes the 2- channel 15 -band 
EQ 152, the single -channel 31 -band 
EQ 311 and the 2- channel 31 -band 
EQ 312. All three units are 2U high 
with level; highpass filter; threshold 
level control; LEDs for EQ in, peak 
and signal present, all duplicated on 
each channel. The highpass filters 

are variable from 5 Hz to 200 Hz 
with a filter slope of 24 dB /octave. 
The threshold control is used to set 
the peak LED indicators, which can 
be calibrated from -10 dB to +20 dB. 
C -Audio Ltd, Barnwell Road 
Business Park, Cambridge CB5 
8UY, UK. Tel: 0223 211333. 
Fax: 0223 410446. 
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Mastering Lab crossover 
The Studio Products division of Doug 
Sax's company, The Mastering Lab 
have introduced a retrofit `high 
resolution' crossover for the Tannoy 
SGM -10B speaker. The 
manufacturers describe the Model 10 
crossover as having meticulously 
selected components and air core 
inductors resulting in low distortion 
and enhanced resolution. The balance 
control is fully variable allowing 

precise matching with monitoring 
requirements especially in nearfield 
applications. The Model 10 fits 
within the standard SGM -10B 
cabinet and price includes 
installation. 
The Mastering Lab, 6031 
Hollywood Boulevard, Los 
Angeles, CA 90028, USA. Tel: (213) 
466-3528. 

DOD DigiTech Smart Shift 
DOD Electronics have launched the 
DigiTech IPS -33B Super Smart Shift 
`intelligent' pitch shifter. This has 
the ability to create two- and three - 

note harmonies from a single input 
note. The unit generates user defined 
harmonies in 41 scales from natural 
minors and chromatics to Dorian and 
Mixolydian. DOD say that each 
harmony.generated is pure and 
correct to scale. 

Other facilities within the unit 
include stereo pitch detune, chorus 
and up to 1.5 secs digital delay both 
of which can be used simultaneously 

with generated harmonies. Also 
included is a tuning function that 
allows it to be tuned to an 
instrument or an instrument to it. 
The IPS -33B is a lU rackmount 
design with 20 kHz bandwidth, MIDI 
control of all programs and 
parameters, LED display and a 

remote control. 
DOD Electronics, 5639 South Riley 
Lane, Salt Lake City, UT 84107, 
USA. Tel: (801) 268.8400. 
UK: John Hornby Skewes, Salem 
House, Garforth, Leeds LS25 1PX. 
Tel: 0532 865381. 
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Touchis the subtlest quality in any console. If a console doesn't 

instinctively feel right, creativity and efficiency can be rapidly diluted. And an inspired touch is equally important inside, to ensure the design 

doesn't compromise essential sonic detail and quietness. It's precisely these factors that have earned DDA their enviable reputation. The AMR24's 

exceptional sonic purity is widely acclaimed; yet it's one of the most instinctive consoles to work with. The D Series combines the same abilities with 

a range of flexible options which make it equally perfect for recording, mastering, post production or live sound. Since you'll expect the same impec- 

cable standards when it comes to back -up, Stirling's reputation or service, support and technical 

expertise is second to none. If you'd like to test the personal 

touch for yourself, call us for a DDA demonstration. 
Stirling 
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Full control over the PCM audio channels of 
digital VTRs in a post -production 
environment - that's exactly what the 
VSP -8000 Digital Audio Mixer is designed to do. 

Operated manually or controlled from a 
Sony BVE -9000 editor, the 16 x 4 VSP -8000 
has an optional 32 x 16 input routing switcher 
allowing support of up to 8 DVTRs. Other 

advanced, built -in features include preview 
switcher, audio delay control, snapshot 
memory capability and many more. 

Sony has an unparalleled record in digital 
recording and has long been recognised as 
a supplier of the finest analogue audio mixers. 
The combination of the two technologies has 
led to the VSP -8000 - giving digital audio 

SONY For further information contact: 
Athens 2818273 Basingstoke, UK 0256 474011 Brussels 7214950 Cologne 59660 Copenhagen 995100 Dubai 04- 373472 
Helsinki 50291 Jeddah 6440837 Lisbon 573046 Madrid 7290988 Milan 618381 Netherlands 02968 81215 Oslo 303530 
Paris 49454000 Rome 5290139 Stockholm 7736100 Vienna 61051 Zurich 7333311 Eastern Europe - Vienna 554606 
Middle East - Geneva 336350 Africa - UK 0256 55011 Headquarters - Basingstoke. UK 0256 55011 
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processing never before 
available to digital video editing. 

The VSP -8000 is just one of Sony's range 
of audio mixers which includes the new 
MXP -290, the acclaimed MXP -2000 series 
and the VSP -A600 - the perfect partner for 
the BVE -600. 

Only Sony offers you a mixer that both 

perfectly matches 
your needs and is 

backed by a unique 
worldwide service and support 

network. 
For further information simply contact your 

nearest Sony office. 

Sony Broadcast & Communications European Headquarters 
Jays Close, Viables, Basingstoke, Hampshire RG22 4SB, United Kingdom 
Tel: (0256) 55 011, Telex: 85 84 24, Fax: G2 /G3 (0256) 47 45 85 

Sony Broadcast 
& Communications 
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If the sound you generate from your audio 
mixer doesn't burst into life, your 
problems are over. 
The Aries Apollo has arrived. 
This brand new mixer is the latest in a long 
line of high performance eq-aipment 
produced by Goutam Electronics for the 
modern recording studio. 
And when it comes to sheer audio power, 
Apollo is, quite simply, shattering. 
We think it's the best on the market - 
listen to Apollo and you'll agree. 

11 A 

Low noise, mic and 
line input 
48 V PHANTOM 
POWER 
- 20dB PAD 
Tape return 
(recording console 
only) for 1 to 16 line 
input ready for 
remix. 

4 Band EQ 

HI/LOW sweepable 
MIDS 

MASTER MUTE 
which can be 
assignable to the 
channels or groups. 

For full specification and prices contact: 

Aries Goutam Electronics Products Ltd, 
Unit 3ß, 6 -24 Southgate Road, 
London NI 3JW. 
TELEPHONE: 01 249 5306 
FAX: 01 249 0252 
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Report from the winter 

NAMM meeting 
The winter National Association of Music Merchants meeting was a highly 
pleasant affair. Sunny weather (not as common as you might think at that 
time of year, even in Southern California), plenty of good parties (including 
one featuring a live elephant) and a feeling of newly- revived enthusiasm 
among attendees -plus, of course, more than a few innovative products - 
combined to lend a festive and optimistic air to the proceedings. 

The surprises started early, at a universal patch editors and/or 
dealers' meeting held by Roland the librarians, which can serve a large 
day before the convention started. number of current and future 
They unveiled the DM-80, a 4 -track instruments, as broader -market 
hard -disk digital recording system alternatives to traditional programs 
(expandable to eight tracks) with that work with only one model of 

cut /paste /splice editing, random synth. At the same time, many 
access, digital mixing and an internal music -software writers are now 

100 Mbyte hard disk good for about developing their programs for several 
19 track -minutes at a sampling rate different computing platforms 
of up to 48 kHz. Inputs and outputs simultaneously. 
for SCSI, AES/EBU audio, SMPTE, At this show these ideas caught fire 
MIDI Time Code and MIDI Sync are and there were at least five such 
provided. The price is speculated at products on display. Three are 
somewhere between $5,000 and combined editors and librarians: Dr 

$8,000, and delivery by early in 1991 T's X -oR and Sound Quest's Synergy, 
is anticipated. both available for Macintosh, Atari, 

That same night, yet another step IBM and Amiga; and Hybrid Arts' 
in the evolution of hard -disk Gen Edit for Macintosh and Atari. 
recording was announced. Two The others are librarians only: 

Macintosh software companies, Opcode's Galaxy (Macintosh) and 
Opcode and DigiDesign, announced Pixel Publishing's Super Librarian 
the release of Audiovision, which (Macintosh, Atari, IBM). Various 
combines Opcode's Vision MIDI methods were proposed to keep these 
sequencer with DigiDesign's Sound programs current as new synths 
Tools digital recording system. The appear on the market -one 
combination will allow simultaneous manufacturer said they will be 

recording, editing and playback of 
two tracks of digital audio with up to 
32 channels of MIDI data, on a single 
Macintosh II with an integrated user 
interface and will be available in 
April. A few observers expressed 
disappointment that the system does 
not use the MIDI Manager music 
multitasking system developed by 

Apple, which would have allowed 
other music programs to be 

integrated as well. DigiDesign also 
announced that Sound Tools will be 

available in March for Atari Mega 
computers. 

Software 
When the show officially opened, 
there was a lot of new software to be 
found. There were two new 
potentially major Macintosh 
sequencers: Steinberg's powerful 
Cubase (already well -known by Atari 
users) and Dr T's all -new graphic - 
oriented Beyond. The onslaught of 
new synthesisers continues unabated 
and software writers are looking at 

setting up a bulletin board for users 
from which software `modules' for the 
new instruments can be downloaded 
at no charge. 

Two new graphic `programming 
environments', both for the 
Macintosh, were being shown. At the 
Intelligent Music booth was a system 
called Max, developed in conjunction 
with the French national music 
laboratory IRCAM. Max is a toolkit 
for developing serious MIDI or other 
communications -based applications, 
allowing non -programmers to design 
and build custom MIDI software 
quickly, such as system -exclusive 
controllers, input mappers, and so on. 

Intelligent Music is hoping the 
system becomes a standard for music 
software development from many 
sources, and is planning a spring 
release. 

Hip Software, a small company that 
grew out of the Massachusetts 
Institute of Technology, were showing 
Hook Up!, an expensive and intuitive 
interactive environment (already 
shipping), for designing software 
presentations and other `gizmos', that 
can link MIDI input and output, 
mouse and keyboard control and even 
animation, in conjunction with the 
popular program VideoWorks II. And 
on the subject of fun software, Laurie 
Spiegel's Music Mouse, which can 
perform instant composition on 
Macintosh, Atari and Amiga 
computers, is now available in a Pro 
version and is being distributed by 
Dr T's. 

' File Edit Hookup! Help 

Synthesisers 
Of course, it wouldn't be a NAMM 

show without new synthesisers from 
Japan. Yamaha had their SY77, 
which was already reviewed at last 
Autumn's AES show but they also 
showed a couple of new, related 
boxes. The SY77 combines sample - 
based sounds (what Yamaha call 
Advanced Wave Memory, or AWM) 

with complex FM synthesis, plus 
delay, reverb, distortion and 
modulation effects. The instrument is 

16 -voice multitimbral and has a 
built -in 16 -track sequencer and 
floppy -disk drive. Additional AWM 

sounds can be loaded from ROM 
cards. For about half the price, you 
can get what is essentially the AWM 

half of the instrument in the SY55, 
which contains 64 ROM voices, 34 

effects, and an 8 -track sequencer. 
There's also a rackmount version 
with no sequencer, the TG55. 

Korg were showing the WS 

Wavestation, which combines 
wavetable and vector synthesis, 
which is not surprising considering it 
was designed largely by former 
members of Sequential Circuits' and 
Ensoniq's engineering teams. The 
wavetable memory contains 250 
entries, which are combined into an 
`oscillator' with the user specifying 
the order, as well as the pitch, 
timing, crossfade and looping points 
for each segment. Each voice can use 
up to four such oscillators and the 
instrument supports 32 voices, with 
8- channel multitimbral capability 
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Micro -Wave from Waldorf Electronics 

and four audio outputs. ROM cards 
for additional wavetables will be 
available, as will a third -party 
modification that will let users record 
their own samples. 

A well -known name in synthesis 
re- appeared at the Steinberg /Jones 
booth. The Micro -Wave from Waldorf 
Electronics in West Germany was 
designed by Wolfgang Palm, who was 
responsible for the PPG Wave 
synthesisers of the early '80s. The 
unit uses wavetable synthesis, with 
30 ROM tables comprising about 

2,000 individual waveforms. 
Soundshaping is done with four -pole 
analogue filters and multiple LFOs 
and envelope generators. The 
rackmount instrument is 8 -voice 
multitimbral. 

Consoles and such 
Twister, the Danish company who 
came out with a MIDI -controllable 
multichannel volume controller a few 
years ago, have been very busy 
behind the scenes designing 

retrofittable automation systems for 
other manufacturers. They were 
showing a system at the 
Soundcraft /JBL booth that 
incorporates level control and a 
10- parameter noise gate for each 
channel. The system can be run from 
an Atari computer using custom 
MIDI software by Steinberg (which 
can run simultaneously with the 
Cubase sequencer) and SMPTE 
input/output is provided to the 
computer's serial port for tape -based 
automation. Although the system 
shown was designed for the 
Soundcraft 6000 series, universal 
models are available as well. 

Back in the Steinberg /Jones booth, 
a different 8- channel MIDI -controlled 
level module, made in the US, was 
on display. The Niche improves on 
previous, similar devices by featuring 
a non -VCA design with a claimed 
signal -to -noise ratio of more than 
95 dB, a stereo mix output in 
addition to individual outputs and a 
price of less than $500. 

The most elaborate automation 

system was not on display but could 
only be seen in a photo scrapbook at 
the Allen & Heath booth. The 
Shadow, which is being made in 
the UK and is planned for release in 
time for the APRS exhibition in 
June, is a full -featured console with 
five -band (three parametric) EQ, 
assignable function switches, 
extensive LCD displays and moving 
faders. Except for the faders, which 
respond to an internal sequencer, all 
functions are MIDI -controllable and 
the system will lock to SMPTE or 
MIDI Time Code. The price promises 
to be surprisingly low: a basic system 
with 16 mono and six stereo inputs 
will be less than $20,000 (£12,000 
approx). 

Rane were showing their three 
MPE models of MIDI -controllable 
graphic equalisers (single- channel 
1/2- octave, dual -channel %- octave and 
4- channel 7- band), with 128 program 
memories, combinable curves and 
user -configurable change time to 
prevent clicks and pops. The company 
say they plan to produce a similar 
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The 'Ten Forty' is a new, highly advanced, unique 
Timecode Reader -Generator -Processor System. 

- is elegant in concept, elegant in execution, 
powerful in resources. 

- by exploiting Avitel's extensive Timecode ASIC 
Technology in combination with multiple 
processors, the 'Mn Forty' offers a remarkable 
range of facilities under the control of a 
sophisticated menu selection system. 

Long experience in Timecode. extensive feedback 
from Users, and significant investment in the latest 
technologies have combined to produce in the 'Ten 
Forty' an outstanding, flexible, comprehensive and 
economical Timecode Processor. 

By any standards, it is exceptional to find a 
Multistandard Reader -Generator with VITC/LTC 

inputs and outputs, jamming and slaving to either 
source, translation in either direction and offset 
capability, in addition to the 'normal' facilities. 

The 'Ten Forty' has all of these - TWICE. 

This dual channel feature, combined with a 
comprehensive character generator- inserter, 
RS232 remote and printer controls, plus 
uncommitted interfaces and user -definable preset 
default modes, offer a flexibility of operation quite 
unique in a single instrument. 

And Remote Operation is simple- just detach the 
Standard Control Panel and extend on a 6 -wire Link! 
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line of parametric equalisers, which 
will respond to MIDI program 
changes, controllers and system - 
exclusive commands. 

A non -automated console but one 
that will be of great interest to many 
synth- oriented studios, was being 
shown by Tascam. The M-3500 series 
features 24- or 32 -input frames, with 
prices starting at about $7,500 
(£4,500 approx). Each input channel 
has its own in -line monitor system 
with a separate linear monitor fader 
and switchable input, so at mixdown 
time the console can actually 
accommodate twice the number of 
input signals as the basic 
configuration would indicate. Tascam 
expects this will make the desk 
especially useful in studios combining 
sequencers and multitrack tape. 

Miscellaneous 
Finally, we come to the category of 

un- categorisable `neat stuff', for 

which NAMM shows are well known. 
The two that stand out have the 

unlikely names of Russian Dragon 
and Thunder. Russian Dragon, from 
a Texas firm called Jeanius 
Electronics, is an ingenious (not my 
fault) device for referencing two 
signals against each other in time 
and visually displaying their 
relationship to each other with 
coloured LEDs. For example, it can 
show whether a drummer is ahead of 

or behind (rushin' or draggin' -get 
it ?) a clicktrack, and by how many 
milliseconds. It is also useful for 

detecting delays in MIDI sequencers 
and for practising one's rhythmic 
chops. 

Thunder is the latest invention of 

Don Buchla, whose name was once as 
well known in synthesiser circles as 
Robert Moog's, back in the days 
before Switched -On Bach made 
everybody run out and buy keyboard 
synths. Buchla's interest has always 
been alternative controllers and 
Thunder is pretty alternative. It uses 
26 non -moving keys arranged in 

hand -like patterns, which respond to 
contact, pressure and finger location, 

Russian Dragon from Jeanius Electronics 

along with 10 function keys for 
programming the device. The system 
allows the user to configure any hand 
gesture to produce any type of MIDI 

output, including notes, controllers 
and program changes, and also 
provides 32k of memory for recording 
and repeating groups of gestures. 
Inputs are provided for a foot switch 
and pedal. At $2,000 (£1,200 approx), 

every studio won't get one but expect 
to see this item show up on quite a 

few performance stages in the near 
future. 

Harold D Osborne 

(The National Association of Music 
Merchants meetings are held twice a 

year in Anaheim, CA (winter) and 
Chicago, IL (summer).) 
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API PAST AND PRESENT 
From a major name in the '70s to near 
obscurity in the '80s, API have now 
returned to console manufacture. Paul 
Wolff of API talked to Keith 
Spencer -Allen about past, current and 
future console developments 

Towards the end of 1989 a name that had 
had little exposure for most of the '80s 
began to evoke some considerable 
interest. Many thought all that 

remained of API was a reputation gained in the 
'70s when they were one of the world's leading 
console manufacturers. During their heyday they 
were known for the 'API sound' and an 
innovative approach to automation technology. 
Well over 400 consoles were sold during this 
period (at a time when there were far fewer 
studios) but it could he said that they were a 
perfect illustration for the phrase 'right place, 
wrong time' as a number of factors including 
technological directions combined to reduce 
Automated Processes Inc to a shadow of their 
former selves. The reputation that they had 
gained for the 'API sound' among committed 
users, maintained the name through the '80s 
despite the company changing hands and almost 
disappearing at one point. 

In the mid '80s the remains of the company 
were purchased by Paul Wolff to become API 
Audio Products Inc. Then began a considerable 
battle to revive the API name and product range, 
which had suffered from several years of products 
unsympathetic to the API reputation. This was 
mainly done by returning to basics and starting 
production of the component modules for which 
there was a demand. At the October 1989 AES 
Convention, API showed a completely new console 
that drew much from the designs set in the '70s 
but employing much learnt in the intervening 
years. This was the first of two consoles now 
delivered and installed, which puts them firmly 
back in the console business. 

Automated Processes was formed in 1968 and 
started delivering fully modular consoles the 
following year. In 1972 they were offering a fully 
automated console with VCAs and the 
programmable equaliser appeared a few years 
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later. In the mid '70s they were developing a 
complete automation system with Allison 
Research, known as the Model 256E/D 
Programmer, which they described as a 256 
function device, ie able to control up to 256 
different console functions such as individual 
channel gain, channel echo send, channel stereo 
panning, channel EQ (four functions each), master 
levels and echo returns, and quad panning! The 
accompanying literature describes an automation 
philosophy that generally would still be accepted 
as the ideal. The ideas may have been right but 
the available technology lagged behind. 

Paul Wolff: "One of the things that cost the 
company a lot of time and money was trying to 
develop a computer to run the console because at 
that time there weren't even microprocessors that 
were worth anything. They were using the Allison 
65K and stacking them up and streaming the 
data onto cart tape but it was very slow and 
sluggish. Too much time was spent on the 
computers and not enough on the audio -it was a 
bit noisy because the VCAs just weren't that good 
then. But it was a phenomenal console in its time 
and made a lot of things real easy. For example, 
you could subgroup the equalisers and, for 
example, if you assigned them to group 1, you 
could boost the high end on all the equalisers as 
you were fading them down. This was a real big 
project and they almost pulled it off -if only they 
had a PC or a Mac back then to do the filing!" 

Wolff had been a user of API gear for many 
years before joining the company working in all 
areas of product development. He worked with 
Saul Walker, one of the originators of API, 
assimilating the API philosophy. 

The late '70s saw API in trouble due to a 
number of business problems, an almost saturated 
console market, a decline in the growth of the 
record industry and a general air of stagnation. 
The company finally went under leaving the 

common financial problems for the customers. It 
was trying to solve one customer's problems for a 
batch of type 550A equalisers that put API in 
contact with a Virginia company who completed 
the order and made an agreement to continue the 
product line after API went out of business. 
However, it was not quite so straightforward as 
they were active in many different areas of 
technology manufacture but were not so 

understanding of the finer points of audio that 
API had originally accommodated. Eventually 
they decided that audio was not for them and 
tried to sell the company but there was little 
interest -although a good reputation still existed 
for the old products. The current product range 
had little of this and there still remained much 
bad feeling from the original collapse. 

Wolff had, by this time, left and started Wolff 
Associates, which was undertaking rebuilds and 
helping studios with their console problems. He 
eventually made an offer for API that was 
accepted and was soon joined by Kevin Raynor 
who was to become Vice President. 

Wolff: "Two days later I turned up in a truck 
and hauled all the stuff away, moved into a shop 
in Springfield, Virginia, and started API. What 
we started off doing was building modules as API 
had originally built them to get confidence back 
while slowly introducing new products and this 
brings us to where we are now." 

The equaliser 
API are particularly known for their equaliser, 
the 550A. This was originally designed in 1967 as 
the 550 and by current products looks rather 
basic with three bands of switched frequencies 
and a gain of ±12 dB organised on concentric pots. 
Its internal design is also rather different from 
current design practice. 

"When you implement a cut you have a 
capacitor going to ground and when you boost you 
have a capacitor in the feedback, followed by 
gain. It is basically a passive equaliser with a 
couple of 2520 amplifiers in it and a two 
transistor buffer between each stage to isolate 
them, which grew to a three transistor buffer in 
later models (550A). 

"Just before API stopped manufacturing in 
1979, a version of the equaliser called the 550A -1 

was designed using ICs in an effort to reduce the 
high cost of making the discrete 550A. After 
putting this equaliser into production the reaction 
from the users was that it sounded horrid. It took 
3 years to live that one down. 

"We went back to the original drawings and 
blueprints. And one of the first things that we did 
was to return to the original blue knobs on the 
front of the 550As to make a time mark. 
Psychologically it gave us a little more credibility 
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During the 1980's, one hard disc 
recorder both established and dominated 
the market - AMS AudioFile'." 

AMS now announce AudioFile PLUS'M 
as part of a continuing policy of 
upgrades that take AudioFile into the 
90's and beyond. 

With a transfer of operating software 
to the latest technology 32 bit, 
4 Megabyte transputer platform, 
AudioFile PLUS'M offers yet faster 
operation and the ability to 
accommodate a range of major new 
features - further distancing AudioFile 
from other disc based recorders. 

Extended System Architecture also 
provides for 8 simultaneous inputs/ 
outputs, in analogue and /or several 
digital formats. 

Whether you bave yet to make up 
your mind about hard disc recording or 
you already own an AudioFile, you'll 
find it comforting to learn that this 
system upgrade is once again available 
for all existing AudioFiles. 
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because people saw the blue knobs -they 
remember the old blue knobs -and were more 
willing to give us a chance. For a while we just 
concentrated on building old modules for people 
who wanted to expand their consoles. 

"And then we thought it was time to see if 
people would accept us for real. So we came out 
with a new equaliser -the 5502, which was a dual 
4 -band. To reduce confusion we put it in a 
rackmount package as we didn't want people to 
go `That's not the same. Is it a 550A -1, is it a 
550A, or is it an original circuit ?' It was accepted 
very well. One customer asked for this 4 -band 
design in the 550A format module. So we looked 
at it and the hardest part was finding four 
switches that would fit in that amount of space. 
We could not use the original switches and the 
resistors were actually soldered directly onto 
them. It took 28 hours to build one of those 
equalisers and we were not charging very much. 
It was almost like the API public service 
equaliser company! 

"We eventually found a high quality PC 
mounting switch that fitted but only left ya inch 
space for the resistors. So we had to come up with 
another way of doing that so we went to a 
ceramic vertical pack of silk screened metal film 
resistors, which are then laser trimmed. This then 
became the 550B and we stopped the 5502. They 
are also far more reliable and work when 
assembled. 

"In the 550B we had added 11 new frequencies 
half of which were in the bottom end that the 
550A was known for. We talked to engineers and 
found what they wanted and now you've got 30, 
75, 150, 280 and 350 Hz at the low end and we 
added a 20 k on the top -when you turn it up it 
just adds air -you would be surprised at what you 
can hear. We have only sold one 550A since the 
550B was introduced." 

For API there were a number of problems in 
maintaining the sound of such an old design - 
many of the old components were not available 
any more. So is there a sonic difference? 

"We try to use the same components but they 
are better these days. The capacitors have less 
inductance, less leakage -there are better 
electrolytics and, of course, non -polar caps which 
we didn't have a lot of back then. Also there is 
the consistency of the steel in the core of the 
transformers, which is going to be different. So 
there is a little change but most of the engineers 
in the know say that they seem to sound clearer 
and just a little bit cleaner. We have taken 
transformers and caps out of the old 550As and 
put them in the new versions and we have found 
that they sound absolutely identical." 

If they have managed to maintain the sound 
what are the circuit characteristics that 
determine the sound? 

"One of the things is that the Q is not constant, 
it is proportional. When it was being designed 
they found that as they clicked through the 
resistors, the loading of the resistors caused the 
centre point to shift so they had to adjust the Q 
resistor to bring the frequency back to the centre. 
What it turned out to be is that when you boost 
2 dB the Q is three octaves wide. On 4 dB it 
starts to narrow and when you get to +12 dB it is 
an octave wide. The area under the bell remains 
the same. This means that for 2 or 4 dB boosts 
you get a very broad curve -less than 6 dB /octave 
with 2 dB of gain and so very low phase shift. It 
is a passive filter too -not a circuit that is being 
regenerated or with inductors. Also the 
transformer and op -amp have an effect. The 
output transformer has a few bumps in the low 
end and this, with the op -amp which has a certain 
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tone, combines to give a fat bottom end. It also 
clips at +30 dB and still sounds clean after 
boosting the high end. 

"One of the reasons the 550A -1 was unpopular 
was because it was constant Q and you could hear 
the bell even when only on +2 dB." 

New consoles 
The new console was shown for the first time at 
the October 1989 AES Convention. It had been 
API's intention to get back to console 
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Input channel module layout 

manufacture but spent some time finding out 
what was expected of them. They had delivered a 
console 2 years previously but that was based 
around older modules and this was to be new. 
Known as the Discrete series, the idea is to make 
just a single model but within that to make it as 
flexible as possible. There is also a great deal of 
choice for the customer to configure it to his 
requirements. API have always used separate 
modules within the channel strip and the desk on 

show had six different module angles. The 
customer apparently can specify the order of the 
modules and the angles between them. If he has 
no preference then standard 15° breaks are taken 
and entered into the CAD machine, which, 
according to Paul Wolff, makes it all easy! 
Several of the modules such as the send module, 
the EQ and the dynamics use the same `bucket 
size' and it is possible for the user to re -order the 
modules by unscrewing and moving the 
motherboard to the new position. 

Because of the flexibility of the console and the 
possibilities to vary the components it is hard to 
look at the console as a specific item -more a 
console system and philosophy. 

There is also an integral automation system 
developing with the console that looks set to 
evolve with time. At present it has control of the 
input and output routing as well as talking to the 
GML computer that can be used for fader 
automation. API have in fact been liaising quite 
closely with GML during the development of the 
console to ensure much future product 
compatibility. 

It is nominally an in -line design in as much as 
its physical layout although there is the 
possibility to run the two sides as completely 
separate channels -even with its own EQ and 
automation. 

Paul Wolff: "The sketches for this console are 
an evolution from 1967 to 1989. What we came 
up with was the idea to make all the inputs and 
outputs completely flexible. So the large fader can 
access mic, line, tape or bus, as can the small 
fader. The large fader can output to any of the 
three stereo buses (ABC); direct to the matrix or 
via the pan. The small fader has the same 
features and the only difference between them 
sonically or feature wise is that one has the GML 
fader and the other, the short throw. How you use 
the faders is controlled through software but the 
control is accessible from the module, from the 
computer (or from a stored file or against SMPTE 
timecode). This was considered a better way 
rather than generating proprietary functions and 
terms of differing console statuses. 

There are no mic preamps in the console, the 
idea being that these will be remote. They do 
have a small one for those that require it 
designed so it will also retrofit into Sony mic pre 
modules. Selection of mic pre's would normally be 
completed at the patchbay. 

Once the signal is in the module there are solos 
with AFL/PFL and solo -in -place functions; a mono 
button that bypasses the panpot; a phase switch; 
an automated insert point (under the GML 
computer which stores the timecode value of 
selection); two mute groups; ±10 dB of line input 
trim; and a soft mute. This is a circuit that uses a 
FET to short the audio out with a 10 ms ramp. 
There is also the relay mute in the GML fader 
which is fast and so there is a choice. 

The small fader section has the same function 
and facilities. It is also possible to assign the EQ 
or the dynamics to the small fader. Should it be 
desired it is possible to install another equaliser 
rather than a dynamics module and so both with 
the right selection, both small and large faders 
could have a full equaliser. At some point this 
small fader could be motorised under GML control 
to give almost equál facilities -96 full `no kidding' 
channels. The small fader can also become echo 
sends 9 and 10. 

The send module has eight sends set so they can 
be manually or computer muted. These sends are 
arranged on four concentric pots with switches 
that allow assignment to the small fader. This is 
a passive module with balanced bussing. 
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After the EQ and dynamics modules there is the 
track assign display that is just an LED showing 
what track has been selected. 

Metering is to choice. The console I saw had a 
meter for each group bus and stereo bus together 
with a switchable monitor meter. The main 
meters are switchable vu, ppm and peak ppm. 
The echo master section will have its own small 
meters. 

The finish on the modules is interesting in that 
the module closest is light grey and the modules 
darken as they move away from the operator. 
David Hewitt, one of the first customers will be 
using the console in a remote truck and the 
colour scheme darkens towards the speakers and 
video monitors -the `fade -to- black' look. It was 
decided to adopt the same idea for the console. 
The silk screened legends are very fine. 
Apparently they are also quite accurate having 
been measured out and then laid out on a desktop 
publishing program. 

The console is available in sizes from 32- channel 
upwards. The maximum size in software is 256 
but the realistic largest is probably one that is 
under discussion currently that would be 112 
inputs, 96 buses and 24 echo sends per channel. 
The modular construction means that it is 

possible to increase the number of sends just by 

adding more send modules. The console is also 
designed so that it is not too difficult to increase 
the number of buses without losing the 
automation. 
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That sound again 
How does this console sound? Unfortunately I 

have had no opportunity to find out as yet. I 

asked Paul Wolff about what they had achieved 
in this respect. 

"One thing that we have done is to de- epitomise 
the sound in a way. The signal enters the mic pre 
with Jensen transformer that is very transparent 
and then passes to the op amp and transformer 
output stage so that sounds like the original API 
mic pre. Then there is the equaliser which still 
has its transformer but then after that you don't 
have the same chain anymore. In certain places 
we have a newer op amp that is very fast and 
very clear and still all discrete. This is used 
everywhere we would previously have used 
another of the old API designs. This has stopped 
reproducing the sounds over and over and 
prevents it building up to the point where it 
might just be a little too much. So if you want the 
sound it is there -and if you don't you can route 
around it ". 

Routing and 
patching 
Part of the design philosophy was to rationalise 
the bus selection. Paul Wolff said he still felt it 
important to be able to select a bus on the module 
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rather than through a central assignment panel 
or to have to address the computer. Routing on 

the module is by hitting the SET button and 
turning the rotary encoder causing LEDs to 

illuminate on the track assignment LEDs and on 

the channel input and output indication LEDs. 

When you get to the one you want, the SET 
button is pushed and this selects or deselects that 
connection. It is also possible to use the keyboard 
of the computer to route signals and this has been 
modified to be more responsive to the module 
layout. All settings can be saved on a disk file 
and recalled with a quote setup within one frame. 

Computer control brings with it the problems of 

what happens following power failure. With 
API -should the power fail for less than two 

frames the console remains configured as it was. 

Should the computer go down then the setup will 

remain exactly as it was because the system is 

`dead clocked' -data is only going through when 
something changes otherwise there is no clock. 

Paul Wolff: "GML has released a preliminary 
set up of their computer that has 128 bits of 

useable data per channel for doing switch 
assignments and eventually this will take over 
our computer function although both computers 
will back each other up." 

All the stereo buses and the track buses have 

been taken to a separate cross point switch frame 
which is external to the console. Paul Wolff says 
that this offers a number of advantages -the 
ability to use a higher level to drive it, it can be 

fully RFI shielded; kept away from other high 
level signals and it can be computer controlled. 
All the buses are balanced and relays are used for 

the switching. The relays are a high spec reed 
type designed for military use and rated at 10 

billion tested cycles. After selection it turned out 

to be the same one GML had been using for some 

years with good results -sonically and reliably. 
The patch bay is very comprehensive with 

almost every point available rather than an insert 
point that you can move around. 

The future 
The console will continue developing- something 
that is much easier with the modular approach. A 

new dynamics module with a gating function and 
a stereo broadcast module are shortly to be added. 
Also planned are motorised rotary pan pots and 
later motorised echo sends. 

In a wider context there is the relationship with 
GML -API has adapted a bus they had been using 
and this will ease interchange and interfacing of 

new products. There also have been moves to 

standardise on a GML data protocol for assigning 
certain functions -ie bit 1 is mute, bit 2 is EQ 

in /out etc. There have been discussions with other 
manufacturers so that hopefully certain aspects of 

automation data will be transferable between 
different manufacturers' consoles. 

There appears to be an air of cooperation 
between the small but high cost console 

manufacturers. There appears to be a degree of 

resignation to the fact that when you are paying 
the sort of prices some of these consoles demand, 
the customer will buy precisely what he wants 
and there is little that can be done to change 
that. He either likes the sound, the looks and the 

facilities or he doesn't. The API is perhaps not 

quite so expensive as some consoles in this 
category but Paul Wolff is not looking to make 

more than five a year. It is undeniably an 

interesting console with some innovative design 

approaches. It looks as if the API name (and 

sound) is back. 
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PRACTICAL 20 BIT 
Janet Angus interviews classical music 
recording engineer Tony Faulkner about 
his recent 20 bit recordings. Francis 
Rumsey discusses the techniques of 
20 bit A -to -D conversion. 

THE SESSION 
The compact disc has brought about the 
rebirth of classical music as a popular 
art form. Not only have all the record 
companies resurrected their classical 

labels and re- released the old recordings on CD, it 
has now gone full circle and the repertoire is 
being re- recorded with the modern technology 
designed to complement the medium. At least 
that is the theory. 

Last year engineer Tony Faulkner recorded the 
full set of Beethoven Symphonies for BMG 
Classics at London's Walthamstow Assembly Hall. 
André Previn conducted the Royal Philharmonic 
Orchestra through an astonishingly slick set of 
sessions under the guidance of producer Jay Saks. 

The combination of artists and venue meant 
near ideal conditions for a recording team already 
well used to working together -the technical team 
simply had to eavesdrop. As Faulkner says, unless 
they really fouled it up they were guaranteed to 
come away with a good record. 

"One particular problem with something like 
Beethoven 9 is the very large dynamic range from 
the outrage of the timps in the scherzo where the 
fellow goes bananas for a few bars every so often, 
right down to the slow movement, which remains 
very quiet for a lot of the time. You don't want to 

sit here pushing faders up and down all the time 
to stop the quiet stuff being inaudible and the 
loud stuff cracking the tape." 

The hall itself is unusually appropriate for 
recording in that not only does it have a good 
acoustic, its location means there is not too much 
interference from outside noise. Most of London's 
churches and halls used by the classical recording 
companies have problems with traffic, school 
playgrounds, aeroplanes, etc, and it becomes very 
distracting, particularly when working on quiet 
slow movements. These places are seldom double 
glazed and problems simply have to be worked 
around. 

Because Walthamstow does not suffer so acutely 
from these disturbances it is therefore extremely 
popular and consequently difficult to get booked 
into. "It's a shame we can't use it more often. It 
has plenty of acoustic but not too much to stop 
the players hearing each other. A lot of the places 
you go to record in can sound very nice in the 
control room, particularly if you put a lot of mics 
out but the guy who's playing second clarinet 
can't hear what the strings are doing. Generally 
speaking there are all sorts of delays recording in 
churches and big halls -it is very difficult for 
recording. Walthamstow is the premium place in 
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London to record symphonic music. It's clear, 
bright, warm, people can hear each other, there is 

a place to park your car and you get a nice cup of 
coffee." 

That's the priorities sorted out. The warmth of 

sound comes from the suspended wooden floor, 
which, according to Faulkner is similar to that of 
Henry Wood Hall but better damped and 
therefore doesn't tend to boom as much. With its 
high ceiling there is a feeling of space in the hall 
without the acoustic being overwhelming, which 
for example All Saints, Tooting, tends to be. 

"It is not as big as Watford Town Hall but has 
a similar traditional shoe box design. I'm sure 
acoustic designers were involved but it is a hall 
primarily for other purposes, which means that 
not too many consultants have interfered with it 
and it is a natural hall which has been used for a 
lot of great recordings over the last 30 years. 

"You can use simple microphone techniques in 
here because it's not overly reverberant. A pair of 
microphones near the conductor's head, up and 
back a bit, or forward- whichever you choose to 
work -will pick up just about everything audible 
in the hall. Whereas a lot of other places you 
have to put a lot of spot mics out just to make 
sure you don't miss anything." 

On the Beethoven sessions although the spot 
mics were there they were seldom used. "We did 
Beethoven 8 with just two mics. There is always a 
pressure of time when you are recording and if 
suddenly the producer /conductor /first violin says 
'Oh I can't hear the double basses' or `I can't hear 
the brass' you can't always keep experimenting 
with lots of seating plans. People lose interest. 
You can put extra microphones out and use them 
discreetly but if you have to rush out and do that 
during session time people get bored. 

"On these sessions we used two Neumann M50 
valve mics for the bulk of the recording. 

"Omnidirectional mics work very well in this 
hall. If you use directional mics I find it loses 
bass and sounds a little bit crisp and `studioish'. 
A lot of modern halls tend to be a tiny bit on the 
dry side and you are better off using omnis which 
means trying to improvise a technique which is 

going to give you a good stereo. The M50 is set on 
an omni response. It's still quite directional and a 

bit bright. You need a stirrup to hold them on a 
stand and you need specific wires and power 
supplies. It's not as easy as plugging in an 87 in 
a cannon -to- cannon. I've just got to like them. 
They are not the answer to everything but they 
are amazingly quiet. 

"When Telarc work in here they generally use 
three omnis across the front in the old traditional 
way. I do it slightly differently but it's the same 
philosophy." 

Faulkner and Saks work together on the sounds: 
"He (Saks) is an old -style producer in that he 
definitely has an idea about the sound but is 

primarily a musician and we work as a team. He 
doesn't say, like some producers, `I want KM84s 
behind the horn, a pair of KM84s on the back 
desk of the woodwind and I'd like an SM81 on 
the timps ...' This is not really a one man job, we 
all have our part to play. Saks is very 
sympathetic with musicians like Previn who don't 
want to be kept waiting too long -he's got a 

performance in his head and he and the orchestra 
are ready to go so why has he got to wait for us 
to go up and move the mics 2 inches and change 
this and that? The performance will degrade a 
vast amount if we keep them waiting longer than 
is absolutely necessary. If he feels it's necessary 
then he'll be quite happy but if he thinks we're 
just 'monkeying' around trying out different kinds 
of cable or comparing old and new microphones r> 
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d then he's going to think we're not there to work 
with him but to amuse ourselves. That's not the 
way to catch a performance." 

In spite of the attractiveness of the 
Walthamstow Hall, for technicians the technicians 
conditions are hardly conducive to brilliant 
recordings. As ever, the engineer and production 
team must rely on their experience to know what 
the recording really sounds like away from this 
less than ideal monitoring environment. There 
are four back rooms behind the stage. Two of 
these are adjoining with a shutter in the middle. 
Decca, who has a vested interest in the hall has 
an installation in one half of the room behind the 
metal shutter and visiting engineers like 
Faulkner set up in the space that's left. 

"This room is not very nice; it's got canvas 
sacking glued to the wall, a shiny plaster ceiling 
and nasty fluorescent lights, an air conditioning 
duct (which doesn't work in this half of the room) 
and a shiny lino floor, which is very resonant. 
The metal shutters rattle particularly if you 
monitor loud. In fact, apart from a bit of double 
glazing which is advantageous, the room is pretty 
disgusting and very resonant and a bit bass light. 
You have to be used to the room and reassure 
artists who are not used to it. The hall is good 
enough acoustically that if you did just stick two 
or three mics up there in what looked like a 

sensible place you wouldn't go home with a bad 
recording. You may feel like you should have fine 
tuned it a bit but everything would be audible." 

These sessions were notable not only for the 
quality of the artists and venue but because 
Faulkner used the Mitsubishi X86 digital reel -to- 
reel stereo machine for mastering for the first 
time. The trend towards digital mastering of 
classical music recordings has come in for a 
certain amount of criticism recently as engineers 
and producers begin to question new technologies. 
Faulkner is one of several who have come to the 
conclusion that there is a definite need for digital 
recording equipment offering 20 bit resolution. 

In his opinion much of the problem lies with the 
digital audio converter technology in that 
commercially available products seldom offer the 

16 bit performance they purport to, more often it's 
nearer 14 bit. With analogue it is possible to 
`over -engineer' giving extra headroom as well as 
allowing scope for post -production with minimal 
degradation. It also meant that future media (eg 
compact disc) would be able to take advantage of 
the quality even if current -vinyl and tape -media 
couldn't. When recording straight to 16 bit, level 
setting is critical- over -recording results in gross 
distortion on peaks (whereas analogue gives a 
steady increase) plus grainy quality at low levels 
as the system `runs out of bits.' 

A commercial 16 bit converter typically gives 
1% distortion at -30 dB and possibly several per 
cent at -60 dB, and that of a type our ears are 
not necessarily used to. The large dynamic range 
of classical music makes it difficult to set levels 
within a 15 bit window of optimum performance. 
For some time Faulkner has been using A/D 
converters by DCS of Cambridge who offer 20 bit 
resolution. Their analogue electronics do not 
require conventional high order brick wall filters 
and sample and hold circuits either. 128 -fold 
oversampled flash conversion allows equivalent 
functions in the digital domain using a digital 
decimating filter after A/D conversion. 

Twenty bit digital audio recorded from the DCS 
converter via AES/EBU interconnection to a 
standard unmodified Mitsubishi X86 (which is `20 

bit ready') gives a wider dynamic window with 
120 dB S/N, 0.1% distortion at -60 dB. Any 
distortion therefore is typically masked by the 
input programme noise. In this way you can 
under -record without audibly unpleasant side 
effects. The recorded, edited and post -produced 20 
bit master tape can then be `number crunched' 
down to 16 bit for release on compact disc. 

"If you buy a standard DCS converter it is 16 

bit as delivered, 20 bit linearity," explains 
Faulkner. "Then they put some digital twiddles in 
there which makes the signal look like 16 bit and 
dither the 16th bit so you don't get any crackles 
at low levels. We have done six or seven albums 
so far -for Reader's Digest, Hyperion, BMG, CBS, 
Sony. The biggest thing has been these Beethoven 
sessions. 
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Sound engineer Tony Faulkner 

"We ran the 16 bit version onto U -matic tape so 

that the client can take the tapes home and work 
on them as though they were ordinary tapes, and 
we've recorded on the X86 the full 20 bit data off 
another set of converters running 20 bit in the 
hope that we will be able to do something with 
them at a later stage. 

"I'm very impressed with the Mitsubishi X86. It 
is nice to work with a fully professional machine 
rather than video recorders that don't take well to 
travel and sometimes the tapes (particularly the 
longer play ones) tend to die on the third or 
fourth play. Using reel-to-reel you get 2 hours on 

a 14 inch reel of tape. Before this I couldn't see 
why I would want to spend £11,000 on another 
tape recorder when I've got a big Sony 
installation but I can see justification now. 

"I want 20 bit, I'm getting very sick of running 
around with U- matic, I'm not happy about using 
DAT for professional work as I don't think it's 
man enough for the job (I've had some 
compatibility problems between machines). 

"My U -matic machines seem not to enjoy sitting 
in editing suites day in and day out -the heads 
wear out and various bits fall off. The other thing 
is of course, that reel-to-reel digital machines can 
be locked to video. CD -V is a growth industry in 
the UK, in the States and Japan. If I'm going to 
be doing sound balances for CD -V release it would 
be handy to give the customer a tape that can be 
locked up to a C- format machine; the X86 will 
synchronise to anything. Trying to lock a 1610 

system to C- format with a chase synchroniser is 
just an impossibility unless you did a lot of clever 
work with buffers and buffer memory and fancy 
digital electronics." 

Faulkner has also been favouring valve 
technology of late, specifically equipment designed 
by Tim de Paravacini. Best known as a hi -fi 
designer, Paravacini has a lot of experience of 
broadcasting and has definite ideas about the 
sound of typical modern hi -fi products. 

"He helped me debug and fine tune my Neotek 
mixer and made some front end valves, which are 
terrific -just mic in/line out with lots of valves in 
the back. I asked him to make me a mixer just 
out of mischief really and he has made me an 
8- channel valve board. I didn't use it on the 
Beethoven sessions as I thought we might need 
more channels but it is excellent." 

Every engineer has his own thoughts and 
opinions about the pace and direction of recording 
technology. Faulkner is constantly looking for 
something new and is often quick to embrace new 
technology. He seems pretty convinced that 20 bit 
is the only way and that he is definitely not on 
his own in this. It is really a question of waiting 
for the manufacturers to take up the cause and 
supply the necessary product. 
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Mitsubishi's X-86 2 -track digital recorder 

THE TECHNIQUES 
Anumber of interesting questions are 
raised by the recent introduction of 
`super digital converters', such as the 
Data Conversion System DCS -900 used 

by engineer Tony Faulkner at recent sessions in 
Walthamstow Town Hall in conjunction with 
Mitsubishi's X-86 2 -track digital recorder. The 
DCS -900 is an analogue -to- digital converter for 
professional audio applications that aims to offer 
the user a potential improvement in sound quality 
over the converters supplied as standard in most 
audio equipment. Using oversampling techniques, 
it claims to offer increased low level resolution, 
quantisation to more than 16 bits, and very low 
noise and distortion. 

In order to take advantage of the increased 
number of bits per sample, which the DCS -900 
can provide from its AES/EBU outputs, a tape 
machine which has the format space to 
accommodate 20 bit samples is required. 
Currently, there are very few commercial formats 
with this capability, the 2 -track ProDigi format 
being the only readily available tape format that 
will handle 20 bits when fed from its digital 
inputs. The point of this article is to consider 
what advantages there may be in such an 
approach when the final master is going to end 
up in the compact disc format, quantised to 16 bit 
resolution, as it may well be supposed that any 
advantage in recording to 20 bits might be lost in 
the mastering process. 

Background 
To date 16 bits has been accepted as the norm for 
digital audio sampling in professional audio, as it 
is the resolution used in CD, and this is the 
format that nearly all consumers of digitally 
recorded music will use. Sixteen bits is also 
considered by many to be an adequate resolution 
for a digital tape recorder although there are 
those who believe that nothing less than 18 or 
20 bits could be enough. A similar argument has 
raged about the sampling rates used in 
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professional audio (44.1 or 48 kHz), with many 
claiming that they are nowhere near high enough. 
The question that has to be answered is to do 
with whether the push for more bits and higher 
sampling rates is simply a marketing exercise, 
together with some dubious subjective reasoning, 
or whether there is any ground for supposing that 
there is value in increasing the quality of 
conversion. 

An important factor in all this is that many 
converters claiming to have 16 bit resolution do 
not in fact live up to this, because of non- 
linearities in the conversion procedure, critical 
tolerance of resistive components, accuracy of 
counters and so forth. For this reason, there is 
certainly at least an argument for having 16 bit 
converters that are truly accurate to 16 bits, as it 
is likely that the inadequacy of some earlier 
converters may have contributed to criticisms of 
digital audio sound quality. A second point to 
consider is that the traditional linear 16 bit 
converter suffers from increasing error as a 
proportion of total audio signal the lower the level 
of the signal is (since the quantising error is fixed 
at a maximum of ±0.5 LSB, and with high level 
signals this is relatively insignificant). This error 
manifests itself as quantising noise or distortion 
(depending on the nature of the signal, the 
distribution of the error in the frequency domain, 
and whether or not dither is employed), which 
gets greater as a proportion of the signal at lower 
signal levels, although in absolute terms it is still 
at a very low level. 

Problems of low level resolution have sometimes 
been wrongly interpreted in the past and many 
false arguments have been perpetrated but, as 
with most false arguments there is some value in 
them because they are usually based on real 
evidence of a problem. Tony Griffiths of Decca, 
among others a great believer in the value of 
dither in digital audio, has demonstrated very 
convincingly on numerous occasions the effect of 
adding dither at low levels in digital audio 
equipment, showing that it turns a digital fade 
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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 bouncing 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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d down to nothing from a dirty -sounding event near 
the bottom of the fader to a smooth fade into 
noise. Most people agree that although the 
'dirtiness' only begins to appear at very low levels 
in relation to normal programme, it becomes 
important to get rid of it, especially in digital 
processing systems such as mixers, where signals 
may be changed in level, mixed with each other 
and otherwise processed. It is thus very important 
that the signal is quantised as accurately as 
possible at the input conversion stage before 
anything is done to it, in order that any error is 
not compounded. Certainly, if DSP and digital 
mixing equipment is to succeed, there is a need 
for more accurate conversion. 

In many ways, whether misguidedly or not, the 
hi -fi world has tended to exist one step ahead of 
the professional audio world in the area of digital 
conversion. Compact disc players have sported 
D/A converters with specifications far higher than 
those on most professional equipment, using 

oversampling to 16 times and more, when the 
most that the latest professional systems use is 
either two or four times! Since it is the 
professional equipment that makes the CDs which 
the hi -fi enthusiast listens to, the whole issue 
becomes quite ironic, since the engineer balancing 
the original recording may be hearing lower 
quality sound than the domestic listener. It is 
only recently, though, that more attention has 
been paid to the quality of A/D conversion, this 
process being more complicated than D/A 
conversion. Attention to this area could be of 
potentially greater benefit to the consumer of 
high quality digital audio, as it is likely to affect 
the quality of what is recorded rather than what 
is replayed. Domestically, the consumer will be 
largely uninterested in A/D converters (unless he 
has a DAT machine) as domestic digital audio is 
generally `replay- only', and so it is the 
professional who should consider improving his 
act in this area. 

Is this the most 
cost -effective 24 -track 

in the world? 

We think so. 

We also think that anyone contemplating entry -level 24 -track should take this machine very 
seriously. After all, the only competition consists either of a pair of semi -pro recorders running 
in sync, or some dubious second -user dinosaur which will cost the same to maintain as 
it did to buy. A choice between compromised quality, or someone else's problem child. 
Not much of a choice, is it? 

Especially when you stop to consider that our alternative will cost you about the same, but 
will give you the mechanical integrity and audio purity you require - without compromises, 
synchronisers, or excuses. 

The Studio Magnetics AR2400 - up to a quality, not down to a price. 

averlo 
M A G li E T I C S 

S711ß10 MAGt1FTIC , 
LIMIT 

RADFORDS TIFI D ItID057RIAL rSrATF 
MAFSRORY ROAD 05WFSTRY 

SRROPSRIRE SY108R\ 

TFL 0641670193 
FAX Ofi91- 670194, 
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Oversampling in 
D/A conversion 
Oversampling was first introduced to audio in the 
hi -fi arena to improve the perceived quality of CD 
replay, and has been used as a tool by Philips to 
gain effectively 16 bit resolution out of 14 bit 
converters. Used in a system such as CD, which 
operates at a nominal sampling rate of 44.1 kHz, 
the benefits of an oversampling D/A converter can 
only be gained by multiplying up the replay 
sampling rate using digital filters so that it is 
perhaps four or more times the nominal rate. One 
effect of this is to spread any noise or distortion 
over a wider frequency band, much of which is 
out of the audio frequency range, thus the noise 
within the audio baseband is reduced. Coupled 
with this is the advantage that any anti -aliasing 
filters need not have such steep cut -off slopes 
(since components of the sampled spectrum have 
now been moved to a much higher frequency and 
are unlikely to alias) and thus the audible 
artefacts associated with steep filters are avoided. 

Some manufacturers of CD players have used 
oversampling to claim 18 bit resolution, even 
though 16 bit converters are used. In the case of 
an oversampling CD player, the multiplication of 
samples at the original sampling rate of 44.1 kHz 
with appropriate coefficients so as to create new 
samples at the higher sampling rate may result 
in samples of a longer word length than 16 bits. If 
a 16 bit D/A converter is to be used then any 
extra bits resulting from the multiplication 
process must be removed before the sample can be 
converted, and it is the intelligent truncation of 
the less significant bits that is one of the keys to 
improved sound quality. Simply to chop off any 
bits less significant than the 16th will negate 
much of the advantage that might have been 
gained, whereas intelligent rounding based on the 
values of less significant bits will preserve much 
of the information that had existed in the less 
significant bits in the on /off modulation pattern of 
the least significant bit of the 16 bit word, once 
the output of the converter has been averaged by 
lowpass filtering. It is part of the principle of 
information theory that as much information can 
be transferred in 4 bit words at a sampling rate of 
n, as can be transferred in 1 bit words at a 
sampling rate of 8n. In other words, it is possible 
to use a high sampling rate and less bits per 
word, or a low sampling rate with more bits per 
word to transfer the same amount of information, 
and thus potentially the same audio quality. 

Despite the improvement in sound quality 
available through the use of oversampling at the 
replay stage, it is important to realise that 
oversampling D/A conversion cannot magically 
extract information (audio quality) which was 
never there in the first place. It is now necessary 
to understand how oversampling applies to A/D 
conversion, as this will help to show how more 
information can be stored in recordings. 

Increasing the 
recorded resolution 
It should be stressed that there is no escaping the 
fact that you can't get something for nothing. 
"There is no such thing as a free lunch," to quote 
the cynical business man! Digital audio sound 
quality can only ever be as good as the worst 
device in the signal chain, and the quality is 
limited by the amount and accuracy of 
information transferred, whether in the number of 
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bits per sample or the number of samples per 
second. 

The DCS -900 A/D converter that sparked off 

this discussion uses oversampling at 128 times 
the nominal rate of 44.1 kHz, which amounts to a 

little over 5 MHz. It also uses only 4 bit 
converters, which is the reason this feat is made 
possible. This bears out the theory that you don't 
need a 16 bit converter if you're going to sample 
at a high enough rate. In order that the output of 
such a converter can be recorded on a normal 
digital tape recorder operating at 44.1 or 48 kHz, 

the audio data sampled at the high rate (128 
times nominal) must be converted to samples at 
the lower rate (effectively 1 times nominal) using 
a process known as decimation, and this results in 
samples at the nominal rate which have a word 
length much longer than 16 bits (the original 
information is now held in a greater number of 

bits per sample rather than in an increased 
number of samples per second). This is where the 
claim of resolution greater than 16 bits comes 
from, since the DCS -900 produces samples from 
its digital output with up to 24 bits set (although, 
as DCS's Peter Gingold pointed out, he wouldn't 
like to guarantee the accuracy of bit 24!). The 
unit also has the capability to truncate the output 
intelligently to either 16, 18 or 20 bits. 

In a trial session using the DCS-900 linked via 
an AES/EBU interface to a Mitsubishi X-86 

2 -track machine, 20 bit samples were recorded on 

the tape. The 2 -track ProDigi format has left 
space for this eventuality although the converters 
on the X -86 itself do not operate to 20 bit 
resolution. Such an arrangement gives the 
engineer somewhat more freedom in level setting, 
as he now has a dynamic range of over 100 dB to 
play with, and he may be more free to allow a 
certain amount of `headroom' for unexpected 
input peaks. The question is: `What happens to 
the 20 bits when the recording is edited and 
mastered onto CD ?' 

It is possible that such a recording could be 
edited in a number of ways to preserve its 20 bit 
integrity. It could be splice- edited, or it could be 
copied to an editing system such as the DAR 

SoundStation II, which has 18 bit capability. 
Mitsubishi's electronic editor for the X-86, the 
XE -2 could also be used. After editing the 
recording must somehow be truncated to 16 bits to 
be mastered onto compact disc and unless this is 

done with care, much of the advantage of 
improved conversion will be lost. If an engineer 
had taken advantage of the additional dynamic 
range of 20 bit recording, and intentionally 
allowed 10 dB or more of headroom (such that the 
recording peaked well below peak bits), truncation 
to 16 bits without gain correction would result in 

perhaps only a 14 bit recording. The correct 
approach would be to feed the recording through a 

digital mixer such as Neve's Digital Transfer 
Console (DTC), raise the level such that the 
recording peaked near the maximum and then 
truncate to 16 bits. 

There is therefore ground for suggesting that, in 
some cases, intelligent rounding to 16 bits at the 
A/D conversion stage, such as by using the 
switchable resolution provided in the DCS -900, 

might be more appropriate as a means of making 
a highly accurate 16 bit original recording to 

avoid the risk that somewhere further down the 
post -production chain the additional quality will 
simply be lost by equipment failing to recognise 
bits lower in significance than the 16th, or by 
people failing to realise the way in which the 
recording was made. In this way the engineer 
could be sure that the quality of his recording 
(even though limited to 16 bits) would remain 
intact throughout post -production without him 
having to keep track of its progress. Certainly, if 
a 20 bit tape is played back on the X-86 via its 
analogue outputs, the four additional bits will not 
be recognised because it uses a 16 bit converter, 
and if the tape is copied to any other 16 bit 
format such as the Sony 1630 via AES/EBU it 
will also lose the four LSB's. 

If 18 and 20 bit recordings are to become 
commonplace then there will be increased 
emphasis on the need for intelligent post - 
production and mastering, using equipment and 
people which understand about the technical 
implications of truncation, oversampling and so 

DCS -900 analogue to digital converter 

forth. One thing is clear, though, and that is that 
no matter how many bits per sample the original 
recording has, the consumer who buys the 
finished product will still only reap the benefit of 

16 of them, at the ordinary CD sampling rate of 
44.1 kHz. Because of this we would be back to the 
situation in which professional recordings can be 
of a higher quality than domestic equipment is 

capable of reproducing, it being part of the skill of 
the mastering engineer to relay as much of the 
master tape's quality to the domestic listener as 
possible. 

Further benefits 
What other benefits might there be in using a 

`super converter' to make one's digital master 
recordings? Again, Peter Gingold of DCS, points 
to the fact that the additional bits produced at the 
digital output are not the whole key to the story. 
There are factors such as the accuracy of the 
converter over the whole dynamic range and the 
`noise shaping' employed, which avoids the 
traditional effect of increasing distortion with 
falling level. In fact he indicates that although 
typical distortion components are at around 
-105 dB with respect to maximum modulation, at 
a single level of around -50 dB the distortion is 

in fact as low as -130 dB. This can be measured 
digitally using an FFT analyser. (It should be 
noted that DCS has indicated its intention to 

develop a D/A of similar quality to the DCS -900.) 

Other advantages of high quality A/D 

conversion will be the improved phase linearity 
and freedom from ringing at the high frequency 
end of the audio spectrum, due to the 
oversampling technique described above. 

David Ward of Mitsubishi emphasises the fact 
that high quality conversion will become 
increasingly important as audio signals are 
processed entirely in the digital domain. The more 
gain changes and equalisation that a digital audio 
recording experiences during post -production, the 
more chance there will be for low level errors to 

be compounded, and thus there is value in 
original material with as high a quality as 
possible. 

For the future 
The industry is without a doubt committed to 
16 bit mastering, as this is the resolution of CD. 

It is hard to imagine anybody trying to change 
the CD format for the foreseeable future, unless 
they have a very hard hat, as its success is 

proven and millions of machines have been sold. 

It is just possible that someone may find a way of 

squeezing 20 bits onto a conventional CD while 
retaining its compatibility with existing 16 bit 
players but this is unlikely to find particular 
favour with the average consumer who thinks 
that the dynamic range of CDs is already too 

great for the average living room or car and 
possibly would rather see it compressed than 
expanded. 

Converters such as the DCS -900 will score their 
real points in returning to the audio engineer the 
ability to record audio of a higher quality than 
that which eventually needs to be reproduced in 
the home, leaving room for flexibility in 

processing and perhaps a margin for error. The 
engineer has been used to this situation with 
analogue recording and there are many who 

would like to return to the security of knowing 
that the material which they submit on digital 
tape is of a similarly superior standard. 
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No -Noise in operation 

Like myself, have you ever wondered 
what had happened to the Droid Works, 
the former Lucasfilm subsidiary who 
created that rather progressive digital 

audio workstation of the mid '80s? Well, it seems 

that the primary droids have banded together to 
create Sonic Solutions, a San Francisco -based 
company that is dedicated to the manufacture and 
support of a high -end digital audio workstation 
and its related processing software. This desktop 

A SONIC SOLUTI 
David Miles Huber boots -up the Sonic 
System from Sonic Solutions and takes 
a look at No -Noise 

workstation, which goes by the name of the Sonic 
System, received serious attention at the latest 
New York AES convention and has been raising 
digital eyebrows ever since. 

The Sonic System is shipped as a complete 
hardware package that consists of a Macintosh II 
or llx computer loaded with 4 Mbytes of RAM, a 
40 or 80 Mbyte internal hard disk for programme 
storage, extended keyboard, high resolution 
monochrome monitor, video card and Sonic Signal 
processor card. Also included is a 793 Mbyte SCSI 
hard drive that is capable of holding up to 56 
minutes of 16 -bit stereo audio at 44.1 kHz. 

The Sonic Signal processing card plugs directly 
into one of the Mac's available NuBus slots, 
however, in order to improve processing and disk 
scheduling a proprietary internal Sonic Operating 
System was developed to offer some rather 
impressive processing features. This card is 
capable of simultaneously handling up to four 
independent channels (or two stereo pairs) of 
digital 1/0 in AES/EBU or SDIF formats at 
sample rates of up to 60 kHz (with most programs 
operating at 44.1 or 48 kHz). Each card employs 
four Motorola 56001 microprocessors, which 
provides number crunching capabilities that show 
off some impressive realtime processing power. 
Although all digital audio is stored in 16 -bit 
linear form, internal processing and data paths 
occur with 24 bit resolution, while the mixdown 
buses are processed using a full 56 bit 
wordlength. 

Each card incorporates an SCSI port that is able 
to handle up to four external hard disks, which, 
due to the unique operating system, increased 
speed and data management capabilities, make 
the system able to simultaneously upload or 
download a soundfile to or from a destination 
while you're busy editing or otherwise processing 
a soundfile in the foreground. (With time saving 
techniques like this and a desperately hoped for 
backup and file standardisation, maybe random 
access technology will be taken more seriously by 
the audio and video industries in the future.) Four 
RS-422 serial ports are also included to allow for 
software control over external digital tape 
transports during the edit and up /download 
process. 

On a final hardware note, the Sonic System does 
not include A/D converters as Sonic Solutions 
prefer to let customers choose the converter that 
best suits their personal taste. 
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Fig 1: The CD pre- mastering desktop editing screen Fig 2: The CD pre- mastering desktop mixing screen 
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GROUND CO\TROL 

AXYS Hoormonitor Model UFM -212 

Self powered, actively controlled 

High reliability 

Excellent intelligibility 

Extreme small dimensions 

High acoustical output (121 dB SP4_) 

AUSTRIA: Klangfarbe, Vienna, 
Tel: 43.222.541302, Fax: '43.222.544118 
BELGIUM: Verbiest P.V.B.A., O.L.V. Waver, 
Tel: '32.15.754959, Fax: '32.15.756288 
FRANCE: Cineco, Paris, 

Tel: '33.1.43596159, Fax: '33.142259203 
WEST- GERMANY Duran Audio Germany GmbH, 
Moers 1, Tel: `49.2841.16654, Fax: `49.2841.16638 

ITALY: CD Videosuono spa, Milano, 
Tel: '39.2.5084271, Fax: '39.2.5084295 
NEW ZEALAND: Rockit Electronics Ltd., Parnell, 
Auckland, Tel: '64.9.664915, Fax: 64.9.666423 
SPAIN: Track S.A., Barcelona, 
Tel: '34.3.3478506, Fax: '34.3.3471993 

SWEDEN: Al lba Lju 

Levinson 
Tel: '46.8.7300280, Fax: '46.8.7304671 
SWITZERLAND: Levinson Music Products, Basel, 

Tel: '41.61.3013370. Fax: '41.61.3017784 
UNITED KINGDOM: Palm Audio Systems, Birmingham, 
Tel: 21.200.1771, Fax: '21.200.2370 

S' 

total audio! 

CanJòrd Audio 

A claim established over the past ten 
years and a reputation won by 

supplying a wide range of high 

quality audio equipment and 
accessories fast. quite a claim, but 
whatever audio equipment you 
need, Canford is the name to turn to. 

The reputation has been estab- 
lished on our ability to supply the 
right product at tl-e right price and in 

the right time scie (next morning if 

you want). Our catalogue is issued 
twice a year and runs to over 300 
pages. Its up -tc -date and totally 
comprehensive. 

So next time you need a connector 
or two or a kilometre of multipair 
cable - it's Canford of course. 

Phone now for a catalogue. 

CANFORD 
audio 

CROWTHER ROAD, WASHINGTON 
TYNE & WEAR, UNITED KINGDOM NE38 OBW 

admit. - (091) 417 0057 sales- (091) 415 0205 
fax - (091) 416 0392 sehr - 538202 CANFRD G 

47 

www.americanradiohistory.com

www.americanradiohistory.com


. SO 
auc 4ko 5a Arti 

)'%S sy)4 

Q\ .04 

The problem with production music 
libraries is quantity. Most libraries 
send new releases automatically, which 
soon leads to overwhelming 
quantities of new material you must 
audition and somehow become familiar' 
with. We can't help you make 
subjective evalutations, but we can give 
you a consistent software based catalog - Professional Librarian - that 
contains catalogs of most production 
music libraries. You can organize the 
program into your own category 
system and append the descriptions 
with your own comments. As libraries 
release new material, we add the 
information to the program and send 
floppy disks to update your software. 

Professional Librarian also excels at 
managing sound effects libraries. Enter 
your own data for Tapes, Samples, 
CDs, DATs, Film & Records or use our 
free, pre -sorted catalog listings of CD 
sound effects libraries. Search with 
multiple words using "and" "or" & 

"not." Control CD playback via 
interface to Sony CDK -006 jukeboxes. 

We stock a complete line of digitally 
recorded sound effects libraries on 
CD. Additionally, all of the catalogs 
have already been typed into our 
database software. 

Editors working on Dialogue 
Replacement/Looping sessions will 
appreciate our SpotMaker software - Simply enter basic spotting 
information once to print cue /line 
sheets as well as a variety of other 
forms. Sort and refine before printing 
to create specific printouts by 
character or reel. 

All software for IBM -AT compatibles. 

Leonardo Software 
Fax, phone or write for full info including demo disk. 

10378 Holman Avenue 
Los Angeles, CA 90024 
Phone (213) 277 -5161 
Fax (213) 277 -9086 
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Software 
Sonic Solutions provides a 

number of `Audio Desktop' 
programs tailored to 
perform particular tasks. 
Currently, five Audio 
Desktops are available with 
more on the horizon. 

CD pre -mastering: This 
applications program is 

designed to give the user 
the benefits of both digital 
signal processing and 
random access editing in 
order to fully prepare a 

project for direct 
mastering to CD. 

This desktop makes use 
of three basic screens: 
the Edit screen, the 
Mixing screen and the 
Crossfade screen. 
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The CD pre -mastering desktop crossfade screen 

The Edit screen enables multiple samplefiles to 
be visually displayed on the screen at any point 
in time, of which up to four channels may be 
directly assignable to the digital I/O ports. The 
basic screen (Fig 1) is logically laid out to let the 
user perform the usual tools of visual waveform 
editing (cut, paste, dynamic adjusting, special 
effects, etc). Should the programme material exist 
over multiple soundfiles or should the user wish 
to re -edit a stereo soundfile, defined segments 
may be pasted into a stereo soundfile, which can 
then exist as the final edited program. 

The Mixing screen (Fig 2) lets the user mix up 
to four discrete soundfiles into a final stereo 
soundfile by using an on- screen emulation of a 
digital 4/2 mixer. This section includes all the 
tight control over EQ and dynamics that you'd 
expect from a well designed digital mixer, 
including realtime moving faders. 

The Crossfade screen allows for an extremely 
wide range of u -er defined crossfades to be 
performed within or between soundfiles. In 
addition to the expected range of linear and log 
crossfades, this process will allow you to set 
source and destination start times. This useful 
feature means that a crossfade could totally fade- 
out at one point, with the in -fade beginning 1 or 2 

seconds later (leaving a space between them) or 
the two could be overlapped by several seconds or 
more. Once a crossfade is defined, an on- screen 
edit marker will be placed over the effected 
waveform. 

All the above might be expected from a high - 
end system, however, now we can get to the meat 
of the program: due to its processing power, all 
edits, mixing, crossfades and other processing 
functions are performed in ` realtime' on- the -fly. 

Unlike some systems, there are no off -line coffee 
breaks while the system crunches numbers. 
2000 - 
l000 - 

-1000 - 
-î000 - 
-7000 - 
-4000 - 

Everything is instant access with the original 
data being left intact. Mixer movements are also 
recorded and reproduced on- the -fly, allowing the 
user to update movements at any time. 

Sample rate conversion: This is a 
straightforward conversion program for converting 
sample rates from 48 kHz to 44.1 kHz. 

PQ code editing: This desktop allows for the 
preparation of a finalised program soundfile onto 
a completed CD pre- master. It accomplishes this 
via complete computer generation of all necessary 
PQ subcodes and/or setup log sheets in any of 
three formats: 

for generation of complete /frame- accurate 
subcode log for manual entry into the mastering 
computer at the disc cutting facility (this method 
is most commonly preferred in the United States) 

for synthesising the table -of- contents /subcode 
data directly onto channel 1 of the final U -matie 
master for loading into the mastering computer 
and CD (this method is most commonly used in 
Europe and Japan) 

for creating a final CD pre- master onto RDAT. 
Since CD cutting systems generally will only read 
the first 58 seconds of program timecode before an 
internal jam synced code is generated; it seems 
that Sonic Solutions have found it possible to 
modulate subcode and timecode data onto a DAT's 
audio tracks before the system takes over in the 
jam sync mode and the audio program begins (this 
is currently being tested by a few US mastering 
facilities, with favourable response) 

Sound for picture: This software package 
enables the Sonic System to fully synchronise to 
an external video source (via a serial controller) 
for audio -for -video post -production. It also includes 
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Above: Waveform of vocal track with drop -out and clicks 
Below: Same waveforms after No -Noise signal reconstruction 
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Could this be the way to hear the best 
studio monitors on the market? 
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:BULLETIN BOAR 
CONSOLES 

£138,000 
£112,000 

£21,000 
£12,750 

£24,650 

£33,500 

£33,500 

£125,000 
£40,000 

£12,750 
£5,600 

STUDER A820 t 
STUDER A820 /z 

STUDER A80 MKIII 
OTARI MTR90 MKII 
3M M79, 24- track, 

new heads 

OTARI MX80, 24- 

STUDER A- 80'12 

OTARI MX80 +autolocator, 
condition 

OTARI MTR90 MKII, 

FOCUSRITE II5MD 
N1ASSENBURG 8200 

WHITE 4000 graphics 

T'MACHINES 
£39,000 
£8,500 
£12,750 
£17,950 

£6,500 
£16,950 
£3,750 

£ 17,650 

£18,950 

£2,495 
£2,500 
£175 

TRIDENT DI -AN, a superb opportunity for immediate purchase, 

this is possibly the finest one manufactured so far, in truly 
outstanding condition, details and price on application. 
NEVE V60 MKIII 60 frame fitted 48 channels +Necam 

96 

NEVE VII, 48 frame fitted 48 + Necam % 
TRIDENT 80 C30.24 -2 full EQ and sends on monitor, as 

new 
TAC MATCHLESS 36 input + patchbay, mute mods 
HARRISON SERIES 28, 40 input, 32 monitors, very 

good condition 
HARRISON MR3, 36 input, fully optioned +mastermix 

auto 
SOUNDCRAFT TS24, 56 input +mastermix automation, 

superb condition 
SSL 56 frame fitted 52, Total Recall and G series 

computer 
SSL 40 frame fitted 24 

SOUNDCRAFT TS24, 36 input fitted 32, in good 
condition 

TAC SCORPION 30 -8 -24, inc 8 aux sends (ex -demo) 

SR 

" +SR 

great 

track, 
", 

cards in as new order 
in as new condition 

very low hours in superb condition 
in excellent order and low hours 

condition, autolocate +remote, 

low hours, superb order 
new heads and bearings, low hours 

2 years old, in excellent 

3 years old, excellent condition 

MI SC 

19" rackmount mic preamp +PSU 
EQ stereo 5 -band EQ 
in good condition each 

The above equipment is a very small sample taken from hundreds of items listed every month in a FREE 
magazine called BULLETIN BOARD. If you don't already receive your copy call me or fax me on the 

following numbers: TEL: 01 -994 4433 or FAX: 01 -994 9321 
BULLETIN BOARD is Published by STUDIO TIMELINE, LAMB HOUSE,CHURCH ST,CHISWICK,LONDON.W4. 2PD. ENGLAND 
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the capabilities for generating background and 
dialogue loops and for time compression/expansion. 

No-Noise: Sonic Solutions has perhaps gained its 
greatest recognition from the distribution and 
sales of the No-Noise digital noise removal 
process. 

No-Noise is a single -ended noise removal system 
that is most commonly used to restore and clean 
up problematic programmes from the 78 rpm 
record and early analogue eras for remastering to 
compact disc. It may be most likened to an 
intelligent multiband expander, however, in this 
case 'multi' means the audio spectrum is divided 
into more than 2,000 frequency bands and 
requires over 53 million computations to process 
just 1 second of sound. Such complex algorithms 
cannot be done in realtime and thus will typically 
require from 8 to 10 hours to de -noise 1 hour of 
music (a process often left until the early hours of 
the morning). 

The No-Noise process will often involve a series 

of three stages: visual analysis, de- clicking and 
de- noising. 

The visual analysis stage involves searching 
through a soundfile in order to visually and 
audibly determine the extent to which No-Noise 
must be applied to rid the programme of noise 
and click pollution. 

Once the soundfile has been checked out, 
No-Noise may be used to remove clicks and pops 
automatically. Until the digital age, we were 
required to get out our trusty old razor blades but 
No-Noise does not edit out these noises, instead it 
reconstructs and repairs the problem portion of a 
recording by performing a Fourier frequency 
analysis upon a segment of audio, both before and 
after the click. The process is thus able to sample 
enough of the surrounding material to make a 

plausible 'guess' as to the original waveform 
content and then paste a re- synthesised segment 
of audio over the offender. 

This process may be set into automated motion, 
however, it isn't capable of eliminating clicks 

A symphony from Raindirk 

"A lot of desks have a sound of their own, the Symphony doesn't, the 
sound is so natural, no artificial colouring or noise." 
- Gary Jones, Coconut Recording (Germany) 

"Beautiful, clean- sounding, brilliant e.q., effortless" 
-John Hiseman, Producer, Temple .Music 

"The best -sounding desk I've heard for nearly 10 years" 
- Paul Libson, Producer 

Experience the flexibility of the Symphony LN with unparalleled 
clarity and dynamic range - 36 channels open, mixed to stereo, noise 
output - 94dbvu - dynamic range 110 db, (1 channel 121 db.) 

r a i n d i r k a u d i o 

Unit 2, 10 William Road, London NW1 3EN. 
Tel: 01 388 1820/01 387 1262. Fax: 01 388 0339 

50 Studio Sound, April 1990 

100% of the time. At these times, it is artful 
enough though to mark those areas that couldn't 
be recovered automatically and notifies the user 
that the 'de -click parameters' in question must be 
varied manually until the noise is successfully 
eliminated. 

This process may also be used to 'fill -in' 
momentarily segments of missing audio (Fig 3). 

This feature has gained a great deal of 
recogniation in the US press for reconstructing 
missing audio that occurred during a Doors 
concert in 1968 at the Hollywood Bowl. It seems 
that, at the beginning of the recorded 
performance, Jim Morrison knocked loose the mic 
lead that ran to the mobile truck. The PA line 
was unaffected, so the concert proceeded and it 
took the engineers about 15 minutes to find and 
correct the problem. This segment, which included 
the intermittent vocal track, was considered 
useless until co- engineer Bruce Botnick 
approached Sonic Solutions whose efforts wound 
up saving about 12 minutes of the show. 

Once transient noises have been eliminated, the 
next task is that of lowering the background noise 
floor such as tape hiss, surface noise or recurrent 
background noises (hum, buzzes, air conditioners 
and the like). 

The de- noising aspect of No-Noise involves a set 
of complex computations that are able to make 
intelligent estimates as to when a background 
noise will or will not be audible at any point in 
time. Specifically, the process breaks down the 
audio spectrum into over 2,000 frequency bands in 
order to predict how louder sounds (programme) 
will mask a softer sound (noise). This process 
makes use of fast Fourier transform techniques to 
create a frequency analysis of the programme 
material. This analysis makes judgements as to 
what is signal and what is noise by comparing 
the signal with a noise 'fingerprint' known as a 
signature. This signature is taken from a sample 
of pure background noise, which might exist at 
the beginning or end of programme, or within a 
momentary pause. 

Once the system is in action it will search both 
forward and backward in time over a range of 
samples for each instant of music to determine 
what is noise and whether its removal would 
damage the music or not. As levels within one of 
the analysed frequency bands falls below or 
equals the level of the noise signature, the 
processor will decide that the content is most 
likely noise and digitally expand this narrow 
bandrange downward, thus reducing the final 
noise content. 

As every audio program to be No-Noised is 

different in nature, this system is not a 'one click 
of the mouse does all' application. Processing 
variables, such as depth of reduction, are up to 
the user (or producer) who has the final say as to 
how much is to be used without adversely 
affecting the original program material. 

Upcoming desktops 
On a final note, Sonic Solutions will in the near 
future be releasing additional desktops including 
an application that functions as a multichannel 
workstation. The basic system would work as a 
4- channel workstation, however, an 8- channel 
system (8 in/8 out) could easily be implemented by 
plugging in an additional processor card. A 

desktop, which is due to be released early this 
year will allow CDs to be directly cut to CDHR 
discs, directly from the PQ code editing desktop. 
This could serve several purposes, including on- 

the -spot CD test pressings, limited edition or 
effects CDs, etc. 
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THE NEWSLETTER OF THE MOSSES & MITCHELL DIVISION OF PLASMEC SYSTEMS 

TAP INTO 
THE FUTURE 
Whilst MIDI has of course many real 
strengths (in particular the first MIDI 
synthesisers are compatible with the 
latest), up till now it has been limited in 
capacity and flexibility. Now Lone Wolf have 
developed MediaLink, which dramatically 
expands the capabilities of MIDI systems. 
MediaLink is a protocol that will transmit 

Lone Wolf have introduced the MidiTap, a 
rack mounted unit which serves as the 
interface between MIDI and MediaLink. 
MidiTap includes a complete distributed 
database operating system which allows 
you to set up all MIDI network devices. 

MIDI systems are no longer limited to 16 

channels. MediaLink provides up to 32,768 

NEW HIGH 
DENSITY 
JACKFIELDS 
If you have a preference for 1/4" lacks, but 
are limited for space, take a look at our new 
1F2 /IU range of lackfields which incor- 
porates two rows of lacks in the space 
normally required for a single row. 

performance data in real time and can 
handle many types of information in a high- 
speed network configuration. Real time 
performance is achieved by using two 
operating modes. The Set -Up mode is used 
for transferring large amounts of informa- 
tion such as MIDI files, digital samples and 
other non real time data. In Performance 
mode the size of data packets is limited and 
priority is given to performance and 
synchronisations messages. 

As a first building block for MediaLink, 

'groups', each of which supports all 16 

channels (that's well over half a million!). 
Traditionally MIDI cable runs are re- 

stricted to 50 feet to ensure reliable opera- 
tion, but this system makes use of fibre 
optics and can span distances of 2.5 
kilometres. 

If you are already finding that MIDI is 
limiting your creativity, contact Plasmec for 
detailed technical information on the 
system that will take you into the nineties. 
,w' further information circle no 106. 

The range is available in 20, 24 and 26 

lacks per row and is assembled in an 
aluminium front panel anodised in black or 
silver with two integral designation strips . 

further information circle no 102. 

EQUIPMENT 
INSTALLATION 

Plasmec have recently extended their 
facilities for the assembly and pre -wiring 
and installation of broadcast equipment at 
customers' premises is now being offered 
on a turnkey basis or as required. 

We are currently building a 4,000 input 
monitoring system for a major British 
broadcasting organisation. The heart of the 
system is a version of the compact 64 x 64 
audio matrix from DK Audio. The Matrix is 
built on 16 cards in a 3U Eurorack. Specifi- 
cations include transformer inputs and 
outputs and a processor on board each 
output card addressed by the ES -BUS. 

MM further information circle no 103. 

NEW PREMISES 
By the middle of the year Plasmec will be 
moving into a brand new purpose built 
facility in Farnham. Our new factory pro- 
vides 30,000 square feet of self contained 
Bl accommodation. Now all our activities 
manufacturing and assembly, warehousing 
and distribution and sales and marketing 
can be housed under one roof. 
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WHY USE FIBRE? 
It is now 20 years since optical fibres were 
first made which could transmit 1% of light 
launched over a kilometre of fibre. 

Previously, telecommunications needs 
have always provided the driving force 
behind progress in fibreoptics, but now 
datacommunications (including studio 
applications) are reaping the benefits. 

Whilst optical fibres are often described 
as 'hair thin', in fact this is usually inaccu- 
rate, most fibres are an eighth of a 

millimetre in diameter. In practice 
small size is a mixed blessing, 
even a thin cable can hold 
many fibres but intercon- 
nection of such fine 
elements requires 
special equip- 
ment and 
techniques. 
Fortunately 
you can 
now 
buy 

does not happen, unlike conventional 
copper cabling. 

Many of our customers 
have expressed an 
interest in learning 
more about this 
increasingly 

important 
transmission 

medium and we 
are planning a series 
of fibreoptic training 

courses specifically 
tailored for engineers working 

within the Broadcast and Studio 
Industries. If you would like more, 

information please give us a call. 

further information circle no 104. 

PEAK AND 
DISPLAYED 
The loudness monitor from Dorrough Elec- 
tronics shows both peak and average levels 
on one meter. This could be the solution to 
your problems if you have to compare 
compressed and uncompressed material for 
transmission. 

The bar displays the average power of the 
signal and therefore indicates loudness 
whereas the moving dot shows the peak 
signals, as fast as one half cycle of 15kHz! 
The ratio of average power to peak signal is 

a useful indicator of compression and could 
be used on -air to balance compressed 
against non -compressed programme. 

The meter is available in various sizes 

NEW VIDEO JACKFIELDS 

cables pre - 
terminated, 
making connection 
a straightforward matter. 

Savings in weight and size compared with 
copper systems can be impressive, particu- 
larly with large capacity systems. 

In addition fibre is immune to inter- 
ference. You can run optical cables in the 
same duct as power lines without problems 
Crosstalk between fibres in a cable just 

A QUESTION OF IDENTITY? 
Whilst our established customers have 
come to terms with our 'dual personality', 
no doubt there are those who would 
welcome a few words of clarification con- 
cerning the relationship between Plasmec 
and Mosses and Mitchell. 

Mosses and Mitchell was established in 
the middle of the eighteen hundreds as a 

specialist manufacturer of laminates and 

Mosses and Mitchell 

PLASMEC 
related products. In the middle of this 
century the company went from making 
piece -parts used in the manufacture of jack 
products to making complete jacks. The 
reputation of Mosses and Mitchell jacks 
grew rapidly and the customer base 
developed to include all major Broadcast 
and Studio companies in the UK and 
overseas. 

The name Mosses and Mitchell was firmly 
established by this time as a high quality 
supplier to the professional user. 

Mosses and Mitchell became a division 
of Plasmec in the early sixties where it 
became the focus for our developing broad- 
cast and studio activity. 

Our broadcast and studio division is only 
part of the Plasmec picture. Within the 
Plasmec group we have a diverse range of 
activities including specialist plating and 
moulding facilities which supply the tele- 
communications and datacommunications 
markets. We also manufacture sophisti- 
cated document handling products. 

Our site facilities (to be enhanced signifi- 
cantly with the completion of our new 
purpose built factory) include the assembly 
of specialist electromechanical and electro- 
optic products and a fabrication depart- 
ment (with sophisticated CNC equipment) 
producing precision components and sheet 
metal items. 

Mosses and Mitchell - a division of 
Plasmec Systems Ltd 

MM further information circle no 101. 

We are pleased to announce a new range of 
video jackfields, which includes models 
with 18, 20 and 24 MUSA connectors per 
row. 

The range is designed to meet the very 
highest broadcast standards by using top 
quality components throughout, including 
MUSAS with solid standard silver plug pins. 

All models in the range are available with 
test points, if required, to allow the use of 
scope probes without degrading the signal. 

To complement the range, we offer a full 
selection of video patchcords and U -links 
available in traditional form or with 
moulded finger grip. 

All Mosses and Mitchell video jackfields 
and accessories are available on an ex- 
stock, next day delivery basis from Plasmec 
direct, or from usual stockists. 

MM further information circle no 108. 
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,/FRAGE LEVELS 
IMULTANEOUSLY 

and formats. The largest is suitable for use 
Hider picture monitors. 

A wide range measuring set is also avail- 

level, balance, crosstalk and signal to noise 
over the entire dynamic range of your 
system from noise floor to clipping. It offers 

lble. The 1200 test set is said to have the 
videst range ever designed and is simple to 
)perate. It allows stereo measurements of 

a solution to the monitoring of balanced 
stereo l i ne<, 

M^ further information circle no 105. 

A IS FOR "A" GAUGE 
The A -gauge jack is one of the most 
widely used means of connection in the 
Audio Industry as a whole. However the 
Broadcast and Professional Audio Market 
have had an uneasy relationship with this 
jack. They prefer the similar but not com- 
patible B -gauge jack. This jack is also known 

fessional market and the A -gauge jack has 
been neglected. 

With the recent improvements in the 
quality of plugs on offer. ('Designer' plugs 
with gold plating have recently emerged) 
and leading companies such as Neutrik 
have applied their famous high standards 

as the Post Office 316 type, which refers to a 

specification that is now over 50 years old. 
The original purpose of this jack was. of 
course. for manual telephone switchboards. 

Most members of the public, let alone 
musicians, know the A -gauge jack since 
they use it to connect their headphones to 
their Hi -Fi, or guitars to combos. It is widely 
used in low to medium price sound mixing 
consoles, amplifiers, effects boxes. elec- 
tronic musical instruments etc., etc. 

The miniature or bantam jacks and the B- 

gauge jacks have dominated the pro- 

to give a robust high quality product. We at 
Plasmec have been persuaded that at last 
there is a real demand for a professional A- 
gauge jack socket and are widening our 
Mosses and Mitchell range to meet this 
need. 

Our professional A jack socket has a long 
frame steel chassis and long leaf springs 
with palladium contacts giving greatly 
superior performance to that previously 
available. 

M' further information circle no 107. 

EIGHT TIMES 
BETTER THAN 
REMOTE 
CONTROL 
Remote volume control has always been a 

problem for professional audio designers. 
Usually either audio quality or convenience 
had to be sacrificed. The Oxmoor DCA -2 
(Digital Control Attenuator) puts digitally 
precise volume control in as many places as 
you want it but won't degrade professional 
audio signals. 

A preset adjustment on the rear panel 
sets the default attenuation so systems 
always wake up predictably and a simple 
external contact closure will let you return 
to this setting during operation. Another 
external contact will temporarily change or 

even mask the audio level so that interrup- 
tions such as paging announcements will 
always happen at the level you set. 

The RC -I6 remote controller was 
designed specifically to fill its role in these 
demanding applications. 

Several remotes, looped together with 
simple modular phone cables, can control 
the same device - All at the same time - 
Simply - Efficiently. There's no need for 
awkward take -control switching and levels 
never jump from one value to another. 
Unlike up /down buttons, the RC -I6 controls 
the rate of change, the faster you turn the 
knob, the faster the setting is changed. 

You would think that you were turning a 

straightforward professional quality cali- 
brated attenuator but actually it is a shaft 
encoder that translates knob movements 
into a precise string of digital pulses. 

In use, the setting is shown simul- 
taneously on the virtual pointer on each 
control in the loop. As any knob is turned, 
the LED displays all follow until the top or 
limit is reached. At that point, only move- 
ment in the opposite direction will have any 
effect on the level or the displays. 

The fact that there are no end stops 
makes the controls much less vulnerable 
when mounted in public locations. There is 

an optional keyswitch to turn off the control 
and the LED virtual pointer. You can move 
any RC -16 to another control circuit with a 

simple 4 -pole switch without affecting 
levels or other controls in the loop. 

Mw further information circle no 109. 
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BROADCAST DIARY 
EXAibition 
Music Industries 
Assoc. Music Fair 

National Assoc. of 
Broadcasting Convention 

The MIDI Music 
Show 

Vision and Audio '90 

A.PR.S. 

Pro Audio Asia 

International Image 
Sound & Electronics 
Exhibition (SONIMAG) 

I.B.C. 

Audio Engineering 
Society (AES) 

All Imported Audio 
Equipment Show 

Lighting Dimensions 
International 

International 
Broadcasting Equip 
Exhibition 

Date 

March 21 -26 

March 31- 
April 3 

April 7 -8 

April 22 -25 

lune 6 -8 

July II -13 

Sept 10 -16 

Sept 21 -25 

Sept 21 -25 

Oct 30- 
Nov 2nd 

Nov 17 -19 

November 

Venue 

Exhibition Centre, 
Ludvig Erhard Anlage I 

POB 970126, D6000 Frankfurt I 

Georgia World Congress 
Centre, Atlanta, Georgia, USA 

Novotel, Hammersmith, 
London W6 

Earls Court Exhibition 
Centre, London 

Olympia 2 

Exhibition Centre 
Kensington, London 

Hong Kong Convention 
& Exhibition Centre, 
Hong Kong 

Feria de Barcelona 
Avda Reina, Ma 
Christina 
08004 Barcelona, Spain 

Metropole Conference 
& Exhibition Centre, 
Grand Hotel, 
Brighton, Sussex 

Los Angeles Convention 
Centre, 
Los Angeles, California 
Tokyo, Japan 

Orange County Convention 
Centre, 
Orlando, Florida, USA 

Sunshine City 
Convention Centre, 
Tokyo, Japan 

1991 

Koreá International February Korean Exhibition 
Audio Visual & Centre, Seoul 
Musical Instrument 
Exhibition 
National Assoc. of April Las Vegas 
Broadcasting Conv. USA 

Whilst every care has been taken PLASMEC cannot be held responsible of any information given in this newsheet 

For further information on any of the products highlighted in this newsletter 
please circle the appropriate number and return this section to: 

Plasmec Systems Ltd, Mosses & Mitchell Division 
Weydon Lane, Farnham, Surrey GU9 80L. 

101 102 103 104 105 106 107 108 109 

Name Position 

Address 

Tel No 

Alternatively telephone our sales department on 0252 721236 or fax this 
completed form to 0252 712718. 

NEW FACES 
We are pleased to announce the following 
new appointments: 

Alan Peoples has joined us as Applications 
Engineer with particular responsibility for 
the Studio Industry. 

Alan originally trained as a musician but 
then turned to the more technical aspects 
of the industry. He has spent over 12 years 

in the Pro -Audio field, working in purchas- 
ing, production and product marketing 
management. 

For the last four years, he has specialised 
in selling interconnection and switching 
products. 

Alan will be working with Plasmec's 
Mosses and Mitchell range of Jackfields and 
plugs for both audio and video applica- 
tions, as well as a wide range of studio 
products from principals including Oxmoor, 
360 Systems and Dorrough. 

We have also appointed David Bennett as 
Applications Engineer with particular 
responsibility for the Broadcast Industry. 

David has many years of engineering 
experience with the BBC, where he worked 

in several departments and was a part of 
the World Service Projects and Planning 
Department team working on their new 
Central Technical Area. 

In addition to his involvement with the 
Mosses and Mitchell range, David will also 
be working closely with Plasmec's design 
and installation teams. 

Mosses and Mitchell 

PLASMEC 
Professional Studio and Broadcast Equipment 
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The New Standard In Monitors 
For The Image - Conscious Producer. 

Introducing 
Jade monitors 
from Klark-Teknik. 

When it comes to creating a spatial 
illusion in music, you have a reputa- 
tion to uphold. Which is why the 
monitors you mix with should not 
only be giving you accurate response, 
but accurate imaging too. Unfortu- 
nately, most monitors can't give you a 
true, stable image during all stages of 
mixing and mastering. 

Finally, a "stable- image" 
monitor. The Jade I is a result of a 
joint experiment conducted by Klark- 
Tèknik and Munro Associates. It is 

the first monitor designed to elimi- 
nate the problem of inconsistent 
imaging during mixdown. Unlike con- 
ventional reference monitors, whose 
non - linear phase characteristics 
cause instruments to "drift" during a 
mix, the Jade's linear phase response 
keeps each instrument in its place. 
No drifting, no blurring. 

Active Design is key. Each Jade 
monitor has two 100 -watt Mosfet 
amplifiers built right in, each per- 
fectly equalized with its driver. Its 
highly accurate 24 dB /octave cross- 
over is also fine-tuned, creating a per- 
fectly matched system that delivers 
linear phase response as well as 
excellent frequency response. The 
result? A highly accurate and stable 
soundfleld. 

State -of -the- studio features. 
The Jade's two -way base reflex sys- 
tem offers sound that is incredibly 
clean, accurate, and musical. High 
and low frequency controls compen- 
sate for individual mom and place- 
ment discrepancies. And the high - 
density cabinet features precision 
construction and a sleek elegant pro- 
file. 

For more information, call 
(0562) 741515 or write to the 
address below. And see just what a 
pair of Jades can do for your image. 

INLARIIMM J_ 
Klark- Tèknik Research Limited 

Kiark Industrial Park. Halter Nash Road, 
Kidderminster, VVorcestershire DY11 7HJ, England. 

Tel: (05621 741515 

Kiark- Tèknik Electronics Inc. 
30B Banfi Plaza North, Farmingdale, N.Y. 11735, USA. 

Mark- Tèknik (Singapore) Pte Limited 
7500A Beach Road, 05 -305 The Plaza, 

Singapore 0718 
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Saber series 

Saber Recording Version 
including patchbay and 

Bargraph meters. 

32:16:16 LBGPB. 

For In -line recording 
consoles we offer 
our Sigma series. 

16 -track systems 
24, 32 and 40- channel versi 

16 -track monitoring and met 

MIDI muting as standard. 40 

inputs with EQ and fader in a 

console only 1.25m wide. 

Patchbay option. 

24 -track systems 
28 and 36- channel versions, 

24 -track monitoring and metering. 

MIDI muting as standard. 60 remi 

inputs with EQ and fader in a 36:16 

console only 1.75m wide. 

Patchbay option. 

PA/Theatre Systems 

24, 32 and 40- channel versions. 

8x8 Matrix Output system. MIDI 

muting as standard. Compact, low 

profile console, easily flightcased. 

All Saber consoles feature : 

Modular construction 

16 bus routing 

6 auxiliary sends 

MIDI mute memory system 

Stereo input module option 

Excellent audio performance 

High quality appearance and finish 

High reliability and technical support 

Saber and Sigma -the 
multi -track consoles from... ...the total sound spectrum. 

ons, 

eying. 

remix 

24:16:1 

x 

:24 

ti 

co) 

e;'5' 

BM= 
Allen & Heath 

UK 69 Ship Street, Brighton, BN11AE. England. Tel; (0273) 23346 Fax; (0273) 821767 

USA 5 Connair Road, Orange, Connecticut 06477, USA Tel; (203) 795 3594 Fax; (203) 795 6814 

&4i 
HEATH 
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The night was dark and stormy. But it 
really didn't matter to the session going 
on at Atomic Recorders. The main 
studio was filled with performers and 

the digital tape machines were recording for all 
they were worth. Jack Bailey felt good about all 
this. He had worked hard. Very hard to get where 
he was now. But it all seemed worth it. The two 
24 -track digital machines, the new 48 -track 
digital, the 64- channel digital -ready console, the 
three other 24 -track analogue rooms -two of them 
with SR -the hard disk digital editing room, the 
post -production room, it was all the result of his 
hard work. He had paid his dues. His start with 
an Ampex 8 -track had been hard but he had 
persevered and was one of the first 24 -track 
operations in the city. He had fought his landlord 
about expansion and rent and finally had moved 
out to the suburbs. Some business had stayed 
away at first but now his plate was full and he 
felt good. Real good. 

STOP. Hold the presses. Now many of you out 
there are loyal readers who lust after my column 
every month. "Mergatroyd, my love Marmalade, 
don't wrap the spoiled fish in Studio Sound until 
after I read Martin Polon's column. Use Mrs 
Thatcher's latest pronouncements instead." (God, 
how I wish!) 

Anyway for those few of you who follow this 
with some regularity it is clear that impending 
doom lies just around the next paragraph. Nobody 
ever, or rarely, prospers for long in these lead -in 

stories. What could it be? What are the clues? 
Jack Bailey worked hard, `damned hard,' for his 
success. Foreclosure by the bank because he lied 
about the amortisation time for his 48 -track 
machine? N0000! A gang of Gypsy- travelling 
intinerant digital audio thieves who steal to order 
and will strip Jack Bailey of his last zero and one 
to boot? N000. Absolutely n0000. Let's 
see ... hmmmm ...no sexy broads wearing static - 
producing underwear capable of reproducing the 
electromagnetic forcefield created by a Red 
Chinese nuclear weapon? N000. 

Maybe the hint is about moving to the suburbs. 
If the suburb is upscale, it could be a mob of 
angry, bored suburban housewives driving to the 
studio in their Range Rovers, trying to stop the 
introduction of `digital recording' into their 
neighbourhood. All this because the local health 
food store gives away a free newspaper that says 
digital recording affects brain patterns in small 
rodents, possibly causing sexual identity problems 
in gerbils. Further suggested was that this may 
have dire consequences for the kids who play with 
the digitally altered gerbils. "Jimmy ...oh 
Jimmy, you were playing in the alley behind 
Atomic Records with a gerbil and now you want 
to wear your sister's dresses ?" N0000. N0000. A 

thousand times no. Well, for Gosh Sakes what is 
it? We can't just sit around this column waiting 
for lightning to strike? Or can we? 

Lightning! Plain old garden variety lightning. 
What happens during a storm as electrical 
potential builds between planet and cloud 
formations. Wham. Bam. Not even thank you - 
Mam. Consider Atomic Records. Built in a small 
industrial zone on the edge of a recent single 
family detached housing development, sited on an 

Martin Polon 

`I got it off the 
powerline'. 

Comment from our 
US columnist 

old river flood plain. The highest structure around 
for several miles. "All that height will give you 
great acoustics. Might as well take advantage of 

being a `purpose- built' structure," said the 
architect. All that wonderful, expensive electronic 
equipment and not a protective circuit in sight. 
The electrical storm intensifies and a single bolt 
of lightning strikes a power transformer on a pole 

two blocks from the studio. In a nearby house, the 
heating elements in the electric oven fuse with a 

light -rivalling fusion. The refrigerator motor is 

exterminated, as is the doorbell transformer, 
dishwasher, clothes washer and the clothes dryer. 
The TV set was spared as if by a hand from the 
heavens. Nothing else was plugged into the line 
as it had been cleaning day. No other house is 
touched. 

Then the lightning finds its way into Atomic 
Recording. Right down the powerline. And 
intriguingly, millions of volts and thousands of 

amperes find their way to earth in less time than 
it takes to blink an eyelid. Jack Bailey, who often 
wondered metaphorically `if lightning strikes 
twice,' now knows that an oxymoron may indeed 
be a description of himself and his Oxford 
education. Atomic Studios looked just that. It had 
been 'nuked'. Anything that was on the line was 
affected. Even units that were unplugged or 
turned off from the AC line were stricken. 
Damage ranged from every 'semiconductor device 
with a junction' in a digital multitrack recorder to 

'every contact, switch and connector' in a major 
console. Most of the damage was unrepairable. 
The studio was a disaster area. It would take 
months and hundreds of thousands of dollars 
before the studio would be back to normal. And 
then, lightning struck the structure itself, and 
started a fire in the roof. Jack thought: "Well, 
when it rains, it surely pours." 

n the so- called good old days, a recording 
studio and a battleship had lots in common. 
Both used a lot of steel, both painted 
everything battleship grey and both were 

virtually indestructible. The recording industry 
had grown up with inheriting many practices and 
technologies from the telephone company (in the 
days when there was only one!). Reliability was 
the watchword if not survivability or possibly 
even invulnerability. As studios adopted 
semiconductors and then integrated circuits and 
finally entered the world of computers and 
computer chips; all bets were off. Today's studio 
has more in common with a computer room in a 
major data processing facility than with anything 
else. It is time the recording industry -and, for 

that matter, all other users of modern digital 

audio equipment- recognise the fragility of their 
systems in the face of the electrical megaforce 
produced by lightning. 

Lightning strikes involve currents in the range 
of 2,000 to 100,000 A, with a theoretical 
maximum in the limits of 225,000 A. Voltages 
have been suspected to range as high as 
5,000,000 V, with lower values the norm. The 

time frame for lightning is extraordinarily short. 
A typical strike might have a rise time of a few 

microseconds and a decay time of 1 ms or less. 
However, a complete lightning discharge may 
consist of a sequence of such strokes following the 
identical path and lasting as much as a full 
second in duration. And if a single second is made 
to sound here like an eternity, consider being in 

the vicinity of 2,000,000 V and 100,000 A for any 
length of time at all. These figures always 
fascinate me because the concept of standing 
around a lightning strike and measuring it 

sounds a lot like `living life to its fullest'. One 
would certainly quickly become a 'live wire', if 
not eventually developing a 'shocking 
personality'. A lightning strike can literally 
vapourise the apparatus on a power pole. It can 
cause improper joints on a metal roof to explode 
as will wood or brick if the lightning causes 
steaming to occur. The intensive heating effect of 

a direct hit frequently does cause fires. 
Common sense is the only guide one needs to 

protect a recording facility. Consider how 

lightning could enter and then identify all the 
paths the lightning might take in its electrically 
relentless search for ground. It is amazing how 

few audio people take the simple precautions that 
have become standard in the computer industry, 
despite the fact that most recording studios today 
have as many computer chips in them as a mid- 

sized data processing facility. First and foremost 
is the use of lightning protection on the building 
itself. A carefully designed system of lightning 
rods and associated cabling to ground is important 
if the studio building is isolated from other 
structures. Clearly, a studio on the ground floor of 

a 44- storey building and surrounded by other 
44- storey buildings in the middle of a large city 
will not have much need for special structural 
lightning protection- dedicated to the studio itself. 
But a suburban studio will and should have 
protection designed by a compentent registered 
electrical engineer who deals regularly with such 
issues. One way to protect from lightning is to 

keep it out of action by providing a low resistance 
path to earth. Such a path would have a 

resistance of less than 10 Sl to ground. Needless to 

say, the entire grounding system for a studio has 
to be very well designed. One can no longer just 
throw a few ground wires together and connect 
them to the electrical ground. Digital audio is 

nearly as strict a task master as lightning when 
it comes to grounding. 

The real danger as evidenced in our 
example above, is the effect a lightning 
strike can have on the nearby electrical 
infrastructure. On average, half a mile 

is the effective limit for power line or telephone 
line 'pass through' from a lightning hit. In fact, 
even the term nearby is not always accurate as 

53 

www.americanradiohistory.com

www.americanradiohistory.com


 

recent experiences with lightning strikes tens of 

miles away has proven. One can no longer depend 
on how lightning will enter but rather that it 
could and probably will. A direct hit or near miss 

on a studio building could induce audio cabling to 

act as an antenna, momentarily moving huge 
amounts of energy around inputs and outputs in 

the studio system. The same antenna phenomenon 
could affect the telephone wiring and/or the power 
wiring for the studio facility. In fact, the greater 
danger from telephone and power wiring is that of 

a direct hit somewhere in the system. 
One broadcast engineer, having lived through 

such a strike, tells his story in words of awe: 

"The lightning hit the telephone system. There 
was a blue 'flame' that seemed to dance from the 
phones and phone wiring as the lightning looked 

for a path to escape on. It found that path where 
the phones joined the racks. It burned out every 
audio output device in the station that was 
connected through the racks and did not have 
audio transformer isolation." 

The greatest danger 
arises from transfer of 
lightning 'hit' energy to 
equipment via the power 
line. Many studio 'tech' 
types assume that the 
power company will 
protect them from 
lightning strikes on the 
grid'. In fact, like the 
telephone company, the 

he wired us up and missed the neutrals or if the 
powe: company was just playing 'cover our 

posterior'. They cannot afford to take any 
responsibility for such occurrences since they 
would be bankrupted. And my own insurance was 

no good since the insurance agent called it an act 

of you know who." 

Lightning does other damage in a less 
spectacular way on the power grid. It 
can cause high -voltage transients as 
well as create persistent electrical noise 

that can penetrate all but the most stringent 
power line treatment. Stopping lightning can be a 
very difficult task since the variability of 

lightning activity makes it hard to stop. 
Conventional electrical input cut -offs at the 
studio's portals are problematic since they do not 

always work during a lightning storm and 
sometimes do work during other more minor 
disturbances on the power line. Imagine the 

correction systems. This is another source for 

spikes. So is equipment startup on or nearby the 
studio premises. All these electrical problems and 
the others indicated herein can be rendered barely 
noticeable if not completely removed, through the 
use of a well- engineered power distribution 
system using surge suppressors and 
isolator /regulators plus gasoline or diesel -powered 
generators or uninterruptible power supplies 
(UPS) in case of a total outage. 

Now the question here is what this 
really has to do with recording 
studios and other audio facilities. One 
could argue that lightning -related 

damage will impact only about vio of 1% of all 
studios in a year. That figure could translate to 

about 15 'hits' in the US and the UK in a year. 
But, would you want to own the professional or 

project studio so impacted? Damages equivalent to 

at least half the total investment are almost 
guaranteed for the 

Consider how lightning could enter and then 
identify all the paths the lightning might take in 
its electrically relentless search for ground. 

Dangerous over -voltage spikes can enter the 
studio premises from other sources besides 
lightning 

power utility spends 
large sums every year to protect from and repair 
lightning damage. The extraordinary speed and 
power of lightning makes most forms of outside 
protection frequently marginal at best. The 
extraordinary unpredictability of lightning plus 
its ability to 'leap' contacts several feet apart 
further complicates protection plans. It is 

generally true that a 'hit' far enough away to 
have the lightning enter a utility plant or 
switching facility will probably be 'downed' in the 
facility and not passed on. It may do onerous 
damage to that power facility, however. What will 
stop some 'hits', will only accelerate others. And a 

'hit' on nearby power lines frequently has no 
place to go but 'down the lines'. 

A dubbing plant operator hit by the big 'L' 
looked back at his experiences with the power 
company warily. "They did absolutely nothing in 
a positive way except perhaps to identify the 
possible reason for our disaster. It's like a toxic 
waste spill -there are so many possible causes and 
no one wants to take any responsibility. They 
came out and inspected our facility. We didn't 
lose all 60 of our $500 dubbers. But we lost lots of 

signal processing equipment. It seems that 
everything we lost was on one side of the breaker 
box. A single phase, as it were. The utility people 
showed us that our electrician had not properly 
tied down the neutral wiring for that phase. They 
put in test meters and monitored our AC line for 

2 weeks. That was a big help. Like putting a 

seismograph on San Francisco for 2 weeks after 
October 1989 and saying, "No major earthquakes 
here!" We were left wondering if our electrician 
had really been smoking something good the day 

impact of a total cut-off of AC power to your 
studio during an important session. There is a 

broad range of products proven in computer 
industry usage that can minimise or elminate the 
risk of lightning damage. 

Yet lightning strikes are just part of the litany 
of power pollution that plagues many urban 
environments today. 'Brown Outs' have become 
regular summer phenomena in many large cities. 
Voltage is reduced to conserve energy on the grid 
as air conditioning demands burden the power 
system. 'Cycle Outs' work in the same way except 
that the utility in question adjusts the cyclic rate 
to ease pressure on the system. Power line faults 
and fault -clearing systems of the utility can 
frequently create voltage variations on the 
system. Heavy equipment startups such as 
elevators, building heating and cooling plants or 
neighbouring manufacturing or other industrial 
facilities can cause the AC line voltage to jump 
around the meter. In certain sections of a utility's 
network, aged facilities are 'distribution over- 

burdened' with a redeveloped business 
environment yielding chronic low voltage. 

Some facilities normally draw power from 'Co- 

Generation Systems' where existing steam power 
from heating is used to generate electricity or else 
garbage for an entire project or building is burned 
to generate energy. Such installations can be 
problematic for poor voltage and cyclic rate 
regulation. Dangerous over -voltage spikes can 
enter the studio premises from other sources 
besides lightning. 'Utility network switching' is 

frequently the culprit with these spikes. Utilities 
also switch in and out capacitive power factor 

unprotected facility. 
If computer industry 
experience with lightning 
damage is any guide, 
insurance coverage for 
high technology equipment 
left unprotected from 
lightning ranges from zero 
to non -existent. Home 
or project studios are 
especially vulnerable since 

the home setting has far less lightning security 
than an urban business setting. 

The cost of adequate protection is measured as a 

small percentage of capital investment per studio. 
One source uses a rule of thumb of '/z of 1% of the 
total investment for any high technology facility 
needing lightning protection. That means a $5 

million studio complex can protect itself for about 
$25,000. A $1 million facility would have to spend 
about $5,000. And the $100,000 invested in a first 
class project studio can be protected for about 
$500. These are rough estimations but the point 
is made that there is no reason not to spend a few 

pounds or dollars to protect the many. 
There is so much money invested in today's 

studios, that the excuse that proper electrical 
supply protection and treatment is too expensive 
just doesn't wash. Not only is the lightning threat 
defused but the potential for interference from 
electrical noise is eliminated and the option of 

being taken off the air due to Brown Outs, Cycle 
Outs or outright failures is eliminated. It seems a 

small price for such a fortuitous addition to the 
security of the studio. Perhaps that is why so few 

studios have it. Not to mention in a completely 
different vein the use of computer -type gaseous 
fire suppression systems. Again a small 
investment for complete non -damaging protection 
as opposed to the use of sprinklers with their 
heavy water damage of technical apparatus or no 

protection at all. Almost a standard item in 
computer rooms, little use is found in the studio 
business for these gaseous systems. I guess the 
point is that studios don't expect lightning to 

strike once, let alone twice or thrice. 
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Eight times better than remote control 
1. 

Puts precise volume 
control anywhere without 
degrading audio signals. 

2. 
LED attenuation level 

indicators 

3. 
No mechanical stops, 

so knob can't be 
twisted off. 

4. 5. 

Remotes on the same Can be switched off 

control loop accurately or unplugged without 
track each other. affecting levels. 

8. 

6. 7. Can be mounted in 

Totally independent pre -set 1.5 dB steps including standard electrical boxes 
and priority controls. a 90 dB off position. or custom panels. 

THE OXMOOR RC -16 REMOTE CONTROL 
The RC -16 is the perfect partner for the Oxmoor DCA -2 two channel remote -controlled attenuator system. 
Oxmoor products form part of Plasmec System's extensive range of broadcast and studio equipment. 

For further information, please contact: - 
Mosses and Mitchell Division, 
Plasmec Systems Ltd 
Weydon Lane, Farnham, Surrey GU9 80L 
Telephone: (0252) 721236 
Fax: (0252) 712718 

Mosses and Mitchell 

PLASMEC 
Professional Studio and Broadcast Equipment 

i 

Precision. 
The new reference standard. For CD mastering. 

Analog or digital recording. Concert sound and broad- 

cast production. 
Measure voltage and power. Pre -view levels with 

peak -hold time set to infinity. Measure peak -to- average 

ratio with concurrent PPM and VU displays. 

Use the calibrated 1kHz oscillator to set the meter's 

line level 'zero' from 20dBv to +12dBv. Select a 

power 'zero' of 100W or 1,000W. 

PPM per DIN 45406 

VU per USASI (ASA) C16.5á%1 

Oscillator 1kHz sine wave 

OVU( +4dBm) 

The microprocessor based SX205 Precision Audio 

Meter gives you repeatable 1 /2dBaccuracy. Please 

call or write for more information and a data sheet. 

Symetrix 
International iepresentation 

E &E INSTRUMENTS INTL 
PO Box 1313 
Laguna Beach , CA 92652. USA 

T EL 1714)494 -0231 
FAX 1714) 494 -2594 
Telex 182291 E AND E 

In the UK: 

SOUND TECHNOLOGY plc 
6 Letchworth Business Centre 
Avenue One, Letchworth 
Herts SG6 2HR 

T EL 0462 480000 
FAX 0462 480800 
Telex 826967 WILSON 
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Danny Leake at the Synclavier computer in the Synclavier room 

UNIVERS 
Ken Dibble tours Universal 
Studios in Chicago and comes 
out 2 days later for the facility 
and personnel 

Universal Recording Corporation are unlike any other 
studio operators one is likely to come across and are 
most probably the largest. Into their fifth decade 
they have survived many changes and realised 

considerable investment in new technology and a great deal of 
experience. 

The studio complex is all under one roof, right in amongst the 
traffic and hubbub of downtown Chicago. It comprises two film 
mixing theatres, four 32/48 -track and five 16 -track music scoring 
and video post -production studios, one 8 -track media studio, two 
Synclavier studios, four film/video transfer suites, one optical 
film transfer suite and three tape copy rooms. It also has a 
library search and storage room containing a trillion sound 
effects and enough space in its tape vaults to store 
25,000x32 -track sessions. Universal has been digital for 9 years 
and has no less than 20 digital recorders including several 
32- track, one 16- track, one 4 -track and several 2 -track machines 
from 3M, Sony, Otani, Mitsubishi, AMS and New England 
Digital. Among its hardware is included a Neve 8048 32/32 with 
Necam 96, an SSL 6000E with G series and Total Recall, 
several Steinway and Bosendorfer grand pianos, a mountain of 
vintage tube condenser microphones and all the outboard gear 
anyone could wish -their publicity handout actually suggests 
that anyone who missed AES, NAB or SMPTE should visit 
Universal as the next best thing! There are over 40 staff on the 
payroll offering full in -house technical support and virtually any 
language likely to be needed in the recording business. Their 
clients have ranged from The Police to Ella Fitzgerald, Chicago 
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to Duke Ellington, Ray Parker Junior to The Platters and 
United Airlines to McDonalds. The studio boasts literally 
hundreds of gold discs and Grammy, Oscar and Emmy 
nominations and awards. After some 44 years in the business 
Universal has become the epitome of success. 

Studio management 
and policy 
Universal are very much into the world of film soundtrack 
recording and dubbing and video post -production -the latter 
being responsible for a number of major USA commercials 
including the current large campaigns across America by the 
likes of United Airlines, Amoco Petroleum, Coca -Cola and 
McDonalds. But the studio started with music and today music 
is still a major part of the business. One is left with the 
impression that music is the heart and soul of the operation - 
even though the commercial and film side probably accounts for 
most of the profits. 

The day -to -day management of the complex is firmly in the 
hands of a business /commercial manager who is not a musician, 
is not in any way technology orientated and is not a producer. 
Foote Kirkpatrick's roots are not even in the recording business 
but she is firmly in control of all aspects of studio operations. 

"Just about the only thing we cannot do out of this building," 
extols Foote, "is to send a team to a location shoot. We even 
used to do that but these days freelancers can do it much more 
cheaply -and since there's no money in it, we don't do it any 
more. The only other thing we don't do now is mastering. We 
used to have a lacquer channel at Universal but that has 
become so specialised. It is an expensive facility to build and 
since most of the record companies have their executive offices 
in LA or New York, that's where you will find the high -tech 
mastering facilities, not here in Chicago. But for anything 
else -records, film, television commercials -all the audio work 
can be born and finished ready to go on air, literally straight 
out of this building. And I don't think there is another studio in 
America that can make that claim." 

Executive management is, and has been for many years, in 
the hands of Murray Allen -one of the doyens of the industry, 
especially in the USA. But Murray is in such demand that he 
spends more time away at conventions and conferences, in high 
level project negotiations and in his various consultancy projects 
than he does in his office at Universal. 
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Dynamic Processing 
Has Reached A New Peak. 
The name Klark=Ibknik has alwayi been synony- 
mous with audio technology at its highest level. 
Innovative engineering combined with quality 
components ensure products of outstanding 
musical purity and durability. 

Now, that same commitment has been brought 
to dynamic processing. With the new Series 500. 

The DN500 is the only two -channel compressor/ 
limiter /expander that lets you use its processing 
functions in any combination - with full function 
variable knee compression, independent peak 
limiting and clipping. Plus a variable ratio expander/ 
gate for total dynamic control. 

Most importantly, it delivers all the clean, quiet 
sound quality and reliability you'd expect from 
Klark- Tëknik. 

The same high standards are common to all 
Series 500 products - from the compact DN504 
Quad Compressor/Limiter, to the flexible DN510 
Dual MIDI Noise Gate and DN514 Quad Auto Gate. 

If you're looking for the ultimate in dynamic 
processing, visit your local Klark- Tèknik dealer 
and find out more about the Series 500. Because 
at Klark- Tëknik, we never set a limit on quality. 

KLARKM 
Klark- I1 knik III III Eh Limited 
Klark Industrial Park. Walter Nash Road. 
Kidderminster. Wm'esletshire DPII 7H]. England. 
TOT I(56 ?I 741513 

KLnk- lEknik Electronics Inc. 
30B Banli Plaza North. Farmingdale. 
N.A. 11735. USA. 

KLErk- lPknik ISingapore Pte Limited 
75004 Beach Road. 113-30í Thy Plaza. 
Singapore 0719 
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To Noise Reduction... 
The recent advances in recording 
technology: R -DAT and affordable 

digital multitracks have highlighted the 
necessity for extremely low -noise mixing 
consoles. 

With its revolutionary high performance 
mic pre -amps. the Soundcraft 6000 series 
is designed to meet the most stringent 
requirements of digital recording. 

Developed specifically to meet the 
needs of modem production techniques, 
the 6000 series offers up to 68 inputs at 
remix with EQ and access to auxiliaries. 

An optional full -blown automation 
system and bantam jackfield enables the 
user to enjoy facilities previously un- 
attainable in middle- market consoles. 

As the leading Northern professional 
audio supplier, we can offer the 6000 series 
in a package with Otari, Tascam and Akai 
Digital multitracks or just as an upgrade to 
your existing facility. If you are in the 
market for a cost -effective, high perfor- 
mance console and want the best in before 
and after sales service: Call us - we'd like 
to talk to you. 

KGM 
studio specialists 

18/42 Charlotte Street, Wakefield, 
West Yorkshire W F 1 1 UH, England. 

Tel: 0924 371766 Telex: 556649 
Fax: 0924 290460 

THE NORTHERN ALTERNATIVE 
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Studio B 

Murray Allen 
Murray is a quiet, unassuming but totally dedicated professional 
who loves to talk about the industry and to reminisce his own 
contribution to it. But first how did their commitment to digital 
recording come about? 

"Well, I suppose about 1978, we bought the Bosendorfer 
Imperial Grand. Wonderful sounding piano. And, you know we 
had the best available analogue machines here with the Ampex 
ATR 102s and 104s -even perfectly set -up I still didn't like the 
way we recorded piano, I was hoping for something better. 
Because minute amounts of wow and flutter and tape saturation 
was happening it just didn't sound right. So 3M invited me up 
to their place at St Paul, Minneapolis. They had a Bosendorfer 
Imperial Grand and recorded it on a new digital machine. Then 
they played it back and I heard what I wanted to hear. The 
percussion was there, and it was loud and dynamic. It sounded 
so good that I asked if we could have a couple machines down 
here to see if we liked them. For about a month we used both 
analogue and digital because we weren't too sure about the 
reliability -but we fell in love with them and we got 6'% years 
good service out of them. We set them up in a cold room and 
just left them running 24 hours a day." 

Was Allen concerned, at the time, about going out on a limb? 
Is standardisation or compatibility of systems not an important 
consideration? Or did it sound so good that it just had to be? 

"Well, to be honest I was concerned about it. But if I have any 
business philosophy at all it's that I got into this business 
because I didn't like the way I was being recorded -I played sax 

Control Room B 
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with Glenn Miller, Bobby Sherwood, with Frankie Laine's 
backing band and then with Lena Home for a while -and I 

wanted to improve things. I don't believe in wasting money on 
garbage or whim ideas but if something really improves the 
sound then I'm all for it, and really, digital is so good right 
now." 

Universal's more recent machines are Mitsubishi, so how had 
they decided between these and, say, the Sony, digital systems? 

"We'd gotten used to having 32 tracks on our 3M machines. 
Sony could only offer 24 tracks. Our clients were used to the 
32 -track capability so we went with Mitsubishi. The Mitsubishi 
machines were 32 -track but more reliable than our old 3Ms and 
had better error correction. We didn't like the sound of them at 
first but now we have our own filtering we get better results 
than they do with the Apogee conversions. We get something 
like ±0.015 dB across the board so these machines do sound 
very, very good. Everyone coming into our studios gets digital as 
a matter of course and at no extra cost -they have to ask if they 
want to record analogue." 

As he had started out as a musician how did Allen get into 
the recording business in the first place? 

"I started working studio jobs around Chicago in 1957 as a 
second call woodwind player for about 15 years and was doing a 
lot of back -up work with The Platters, Stevie Wonder -all those 
hits that came out of Chicago at that time. Then, little by little 
I started getting into engineering because I didn't always like 
the way I was being recorded. So around 1961 I bought myself a 

couple of tape recorders and started foolin' around with them. 
And then I started doing more because a lot of friends - 
musicians- wanted mixes that were more musical, you know." 

Would this have been during the time that the late Bill 
Putnam was running Universal? 

"Yeah, Bill left here about that time. So I was doing more and 
more mixing. Then rock and roll was coming in and the 
saxophone was in less demand. Then I developed arthritis in my 
little finger -I had trouble manipulating and that sort of 

thing -so I started getting more serious on engineering. I had a 
very good reputation for big band music and jazz. I did the last 
three Stan Kenton albums -got nominated for a lot of 
Grammies -that kind of stuff. Then I did rock. Everybody did 
rock. And so on. Then I started my own studios in '68 and we 
got so busy that Universal -who weren't doing too well at that 
time -made us a deal to come back and operate the studio. We 
did and since that time we've done a lot of plum things. Now, 
this year, we've done the Manhattan Steamroller, Man o' War 
and we're just finishing off Ramsey Lewis' new album. We 

started work this week on the jazz pianist Ahmad Jamal and 
Evelyn `Champagne' King. We do a tremendous amount of 
album projects for our clients -CBS, Capitol, Columbia and 
Atlantic." 

What happened to Bill Putnam? 
Allen again -by now in full flow: "Yeah -Bill founded these 

studios about 1944. We bought Bill out in 1975. Bill owned 
United Western over in LA and also started United Recording 
Electronic Industries -UREI now owned by Harman. Bill was a 
good inventor. Some of the early things he invented was the 
first clicktrack generator, and the earlier limiters were all made 
by him -the 1176 was for years the state -of- the -art thing to use. 
Altec Lansing, too, were pretty much ahead of their time and 
they joined together to produce the UREI Time Align monitor 
speakers and they're still pretty much the standard -even 
though there's better speakers around now, of course -but that's 
what everyone's used to listening to. 

Having drifted into the subject of monitoring Allen's feelings 
on studio design are unequivocal. 

"When I started out as a musician -as a studio player in A, 

the one thing that we loved about A was that when you played 
in it you could resonate the room with your horn -you could 
kind of activate the room. It's like when you're out on the road 
and you play in these great halls -like the Amphitheatre here 
in Chicago -I used to be out with Tony Bennett and guys like 
that. If you hit a real good room you don't need any 
microphones at all -it works. And we all had that sort of feeling 
in A, so the performances were good and I still think that's the 
key. The basic problem today is that so many consultants know 
their science but they're not musicians. 

"For example, when Hidley comes into confession and says 
everything he did with his original rooms was wrong and now 
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ENTER THE NEW REALM 
OF TONAL CONTROL 

Announcing the MPE 28, 

MPE 14 and MPE 47 MIDI 
Programmable Equalizers 

eet the new generation of tonal 

controllers. More than mere equalizers, 

these are flexible instruments that 
actually give you power to enhance 

your music and your performance. Imagine a 

device that cpuld give you this: 

CREATIVE CONTROL: your guitar screams with 

sizzling briliance on your lead cuts, then instantly 

switches back to a gutsy punch for your rhythm 

chops. Rigit on cue. And completely automatic 

through MIDI sequencer control. 

POWERFUL EXPRESSION: the after -touch 

command -rcm your synthesizer builds an earth- 

shaking rumble into the lingering sound. At your 

next patch change, the new voice instantly 

becomes crystalline with presence. 

CONSISTENT SOUND QUALITY: you get the 

perfect PA Sound at one of your regular clubs, 

then punch the EO settings into memory. Next 

club, next bulon. Instant recall. Great sound. 

This is but a small sample of the kind of magic 

you can achieve with the new MPE Series of MIDI 

programmEbie equalizers. The MPE 28 1/3- Octave 

design. The MPE 14 dual 2/3- Octave format. The 

MPE 47 four -channel fantasy machine. We've 

combined c ur proven leading -edge filter technology 

with micro -processor control and an exclusive 

built -in software package. The result: actual 

expressive ,apabilities never before achieved by 

any equalinr. 

Discover for yourself the new creative dimension 

that an MP= Series tonal controller can give you. 

Then let your musical imagination soar. 
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A typical day at The Bakery can be pretty demanding. 

We could begin with a jingle which uses twenty 

musicians and forty microphones. An afternoon 

of video sweetening and sound design with 

dozens of samples and synths can follow, and 

finally an evening record project mix will use 

every input on the console. The AMEK MOZART 

handles all of these assignments with ease and 

efficiency. With the AMEK /STEINBERG 

SUPERTRUE Automation System we can sell our 

clients an advanced computer -assisted mixing 

format competitive to consoles costing twice the 

price of MOZART. But to us, the most impressive 

aspect of this console is the sound - the mic 

preamps, the eq, the sonic integrity that is so 

apparent in the final product. 

All these reasons add up to why we 

are choosing AMEK for our second room. 

Andy Waterman and Jon Baker. 

The Bakery, Los Angeles. USA. 

When looking for a console for our new residential studio 

we were especially concerned that it should do 

justice to our superb room acoustics, 

We immediately found in AMEK's MOZART an 

unsurpassed level of performance. We heard 

honest, warm equalization and saw the immense 

opportunities provided by the automation system. 

All our clients love working with this desk. 

Producers have commented on the brilliant 

accuracy and responsiveness of the whole 

system. The results prove that MOZART was 

totally the right choice, probably, the only choice, 

from our point of view. 

The fabulous AMEK sound and automation 

together with the unbeatable acoustics of the 

Windings will provide a service to the recording 

industry which will take us successfully 

through the 90s. 

Rob Jones and Max Rooks, RPM Studios 

The Windings, Wrexham, Wales. 

Head Office. Factory and Sales: AMEK Systems and Controls Ltd., New Islington Mill, Regent Trading Estate. 
Oldfield Road, Salford M5 4SX. England. Telephone: 061 -834 6747. Telex: 668127. Fax: 061 -834 0593. 

AMEK /TAC US Operations: 10815 Burbank Blvd, North Hollywood, CA 91601. 
Telephone: 818/508 9788. Fax: 818/508 8619. 
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he can fix them up again -so what did you pay him for the first 
time? -you know! You get some guys in and they'll say, `Let's 
try a piece of wood here or try this there.' Acoustics is more of 
an art than a science. I have many friends who own studios and 
when everybody says that this guy or that guy did a great job, 
what they mean is he really screwed it up! I've seen some rooms 
around the country, though, that I really like. Soundwise, 
different people are looking for different things. Some want a 

great deal of separation while others don't want quite so much. 
So much of it is taste. The thing we always try to develop is 

that whatever comes through the speakers translates well, so 

when you take it out of the studio it will still sound pretty 
much the same way. The thing that we find most important is 

to get a good performance. If you get a poor or even average 
performance -and I don't care who it is -you cover up with 
equalisation and tricks and gloss. But a good performance is a 

good performance. It's still there and when the record gets 
played, it sounds good. So we are more of a performance 
orientated studio than a nit -picky studio. I don't think anybody 
goes into more detail than we do. OK, so we've got all the 
peripherals in the world here but provided the performance is on 

line, that's just the icing on the cake." 

The grand tour 
As one walks around the complex it is obvious how much of 
Murray Allen's approach shows. There is little or no concession 
to cosmetics or fashion, on the exterior of the building, in the 
studios themselves, or in the administration offices. Everything 
is functional and workaday. As Kirkpatrick puts it: 

"Don't tell Murray about any new piece of gear you want for 

Studio A if Studio B needs a new carpet- because the piece of 
gear will be bought but the carpet won't get done!" 

The studios look and feel like a 1950s radio station and from 
the street you would not recognise the complex as anything 
other than a fairly mundane downtown office building. Yet the 
whole place has this buzz about it. A sense of purpose and of 

being very much for real. 
Studio A is the largest studio in the complex and is used as 

the principal music facility. It measures 54x45x28 ft to the 
ceiling (68,000 ft' ). This really is a spacious room, which creates 
an aural as well as a visual impression of space. Acoustically it 
is fairly lively with a hardwood strip floor and bare painted 
plaster walls broken up with panel absorbers. Some lightweight 
draping is provided and a fair number of movable screens are 
available. Lighting is mainly by conventional fluorescent strips. 
The studio can accommodate a 100 -piece orchestra and it is this 
room which has the 9 ft 6 inch Bosendorfer Imperial Grand 
piano in it. In addition there are no less than seven different 
drum kits to choose from, a full set of timps and LA percussion, 
vibraphone, a Moog synthesiser, two Hammond B3 organs with 
Leslies, three Fender Rhodes pianos, a Prophet 5, Yamaha DX7, 

Hohner Clavinet, and full MIDI interface linked to the 
Synclavier Room. Probably unique are the 35 mm and 16 mm 
carbon arc movie projectors -now redundant and covered with 
dust but still residing in a projection room (above and right of 

the control room window), complete with screen and Altec A7 
`Voice of the Theatre' film sound channel, all of which date back 
to the days when this was the principal film music studio in the 
mid -west. The room was built over 30 years ago but as 
Kirkpatrick put it: 

"Probably every great band in America has been recorded in 

here. This was Duke Ellington's favourite room. Count Basie, 
Buddy Rich, Stan Kenton. They've all been here. It is a 

wonderful sounding room. It is everyone's favourite room, 
whether he be a Chicagoan, from New York or LA. This room 
has a reputation -it's acoustically glorious. We did The Police in 

here as well and Sting was knocked out by it." 
With the current `designer studio' approach, do Universal find 

that they are still able to offer a competitive package without 
addressing the creature comforts, the cosmetics and the mood 

lighting? 
"I think that's probably getting to be not true," replied 

Kirkpatrick. "Some time in the future we may have to look at 
that and it may not be here in Chicago. But really our clients 
don't mind the cosmetics. They just love the way the room 
sounds and the recordings that come out of here." 

Was the room ever actually designed or did it just evolve? 

"I guess it just happened. Bill Putnam probably had 
something to do with it but it's still a real functional room. It's 
live enough to get real contemporary sounds in here, but at the 
same time it's controllable." 

Another feature here -which Richard Breen (one of the 
studio's six in -house technicians) showed with some pride -is the 
continuing use of reverberation rooms and plates in preference 
to digital time domain processing. There are six EMT plate 
echoes buried deep in the basement and two reverberation 
rooms, each containing an E -V Sentry loudspeaker with various 
microphones spaced along the length of the room. 

The control room is equipped with a Neve 8048 32/32 with 
Necam 96 automation and UREI 813 and Yamaha NS -10 

monitoring driven by UREI 6500 amplifiers. The recording 
facilities are extensive, comprising an Otani DTR -900 32 -track 
digital, Mitsubishi X-86 and X-80 2 -track digital, Sony 
DTC- 1000ES R -DAT, two MCI 24 -track analogue recorders with 
sync -lock to provide 48 -track working, an Ampex ATR -102 

analogue mastering machine and a JVC 8250 U -matic video 
recorder locked to all other recorders and film projection 
equipment throughout the building by BTX SoftouchlShadow 
synchronisation. Adams -Smith SMPTE timecode 
generator /reader and AMS AudioFile facilities are also provided 

Control Room C 

and the studio is linked to a coast -to -coast satellite relay service. 
As a policy, outboard equipment is provided from a buffer 

store and may be booked out and used in any studio within the 
complex. The inventory includes just about anything likely to be 

required, the more popular items being available in multiples. It 
looks something like a trade show with a whole load of vintage 
classic gear. 

Reverberation facilities dedicated to Studio A include the two 

reverberation rooms, an EMT 1405 plate echo, Lexicon 224 -XL, 

Lexicon 102 DDL and Roland 2500. In addition to which, 
24 -track Dolby A and dbx noise reduction, UREI 1176 limiters 
and a UREI digital metronome is dedicated. There is also a 
superb collection of vintage tube condenser microphones, on 

original George Starbird dollies and booms, available. 
Studio B is in effect a scaled down version of Studio A, with 

very similar, if more intimate acoustics, a similarly warm 1950s 

character, and again it is popular with many musicians. But 
even this studio is by no means small, measuring 40x20 ft, with 
a 20 ft ceiling (16,000 ft') and can accommodate up to 20 people. 

Here a 7 ft Steinway grand piano is provided and access is also 

available to the keyboard and percussion provisions of Studio A. 

This studio is used primarily for music recording but also for 
radio and television commercials and still some motion picture 
work. The desk is an SSL 6000E with G series and Total Recall. 

The digital machines are Mitsubishi X-850 32 -track with one 

each Mitsubishi X-86 and X -80 2 -track and another Sony 

DTC- 1000ES R -DAT. Analogue machines include two MCI 
24- track, again lockable to 48- track, one Ampex ATR -102 

mastering recorder and a Nakamichi MR -1 cassette machine. 
Monitors are again 813s and NS -10s with other options 
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The Backroom 

available. The dedicated peripherals include dbx 160 and UREI 
1176 limiters, Roland 2500 DDL, Eventide H949 Harmonizer 
and UREI digital metronome. A drum booth and isolation booth 
are also available. 

The Synclavier Room and Studio C comprise a box- within -a- 
box, triple -glazed room construction at first floor level alongside 
the administration offices and overlooking the main street, East 
Walton, outside. The two rooms are linked by a control room 
window so that the Synclavier Room is the control room and 
Studio C its associated studio. It is MIDI linked to Studios A 
and B and is used in conjunction with sessions in those rooms, 
or for keyboard -only composition. The principal Synclavier 
installation has 32 outputs, 64 voices with polyphonic and FM 
sampling, a 200 -track sequencer, 20 Mbytes of RAM, 320 Mbytes 
of disk storage, 4 -track Direct -to-Disk, 2 x 8 MIDI and music 
printing. The console is a 32/24 Harrison Raven. 32 -track and 
2 -track Mitsubishi digital, Otani 24 -track analogue and Ampex 
ATR -102 mastering machines are provided. Monitoring is on 
UREI 811s, Yamaha NS -10s or Auratones, powered by Ashly 
FET series amplifiers. An appropriate range of dedicated 
peripherals is provided. 

Although much smaller than A or B, Studio C has another 
Steinway grand piano in it, this one with a 14x6 MIDI interface 
built in! Although it has a noticeably shorter RT60 and is more 
quiet than A or B, this room retains a degree of liveliness. 
Richard said that although this room was originally built as a 
small demo room, certain jazz musicians prefer to play in Studio 
C while the recording is done on the SSL and the digital 
facilities of Studio B's control room. It is a small room - 
approximately 12 ft square with a 9 ft ceiling, in which you can 
just about manage a drum kit. 

The Bosendorfer Imperial Grand piano indicates the size of Studio A 

62 Studio Sound, April 1990 

The Backroom is essentially for mono -mainly speech - 
recording with the odd jingle thrown in, for commercials, etc. 
Apart from an R -DAT machine this studio does not have digital 
recording facilities. The console is an MCI 628 28/24, monitoring 
is again UREI 813s and Auratones and the machines include an 
MCI 24- track, another 24 -track machine but fitted with 16 -track 
and 8 -track heads and a JVC C- format 1 inch video recorder and 
8250 U- matic. There are also some interesting vintage Ampex l- 
and 4- tracks lying around -440s and 350s for example, and still 
in use. There is generally much more in the way of video 
equipment in this room -several monitors, etc, and again, the 
room is tied in to the house sync system. 

The Penthouse is called so because, according to Kirkpatrick, 
"It's the only studio on the 3rd floor and because we get awfully 
sick of A, B, C, etc. Which is why one we call The Backroom, 
this The Penthouse, etc." 

She went on to explain that this studio was recently let for a 2 
year period to a production company making videos of the 
Golden Book series (a hugely successful series of USA children's 
books loosely based on nursery rhymes and colourfully 
illustrated). The desk is a fairly basic Ramsa 8616 with an Otani 
MX70 1 inch 8 -/16 -track and two MTR -12 2 -track machines. 
VHS video recording is also available. Peripherals here include 
Technics SL1200 turntables with Stanton 681 cartridges, 
dbx 160 limiters, a Lexicon PCM 41 DDL and Yamaha REV7 
digital reverb. Monitoring is on the baby UREI's -the 809s. 
There are four more rooms similar to the Penthouse. 

The film /video transfer suite comprises four rooms, two for 
optical film transfer and two for magnetic. 

Studio A with projection room windows and film 
sound speaker systems 

"There was a time, not too many years ago, when every single 
television commercial went to optical. There was no video when 
I first started here and this was one of our busiest facilities. We 
had a technician who did nothing else except sit in here every 
single day, from 8.00 am until 5.30 at night and run opticals. 
Now, of course, that business is not what it was -people transfer 
straight to video and then go to dub. Amazingly these rooms can 
do more different kinds of transfers than any room in Chicago, 
because not only can we handle 30, 25 or 24 frames, we can do 
centre and edge sound tracks. In fact there are over 300 
different kinds of transfer that can be done out of these rooms!" 

The two film theatres are arranged back -to -back with a 
common projection/machine room in between. Each has its own 
Zitron 16/35 mm projector and 16 synchronised dubbing 
recorders. As we entered Theatre One I was startled by a siren 
sounding and a fish on the wall suddenly lighting up and 
wagging its tail! Kirkpatrick explained: "The guy who has this 
room is a real character, and when any producer gets out of line 
down here, he lets him have it! Both our film mixers -Bill Reis 
and Ed Goyola -have enormous reputations in this city, since 
they do almost every television commercial in Chicago. They are 
popular guys. Whatever they do is OK." 

Another use of these theatres is ADR or automatic dialogue 
replacement. It's used to dub language translations onto films 
going to, or coming from, other countries, or to replace dialogue 
that was not recorded too well on location. They do a lot of ADR 
for Miami Vice and at the time of my visit, had just finished 
The Equaliser. 

Foote summed up the tour: "Studios today, if they're in the 
music business they're not in the video and film business. There 
are very few studios in America or anywhere else for that 
matter, that are involved as we are, in everything audio. " 
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Set your ears free 

Q-LOGIC '" I 

BEAT 

DIGITAL METRONOME 
III F NC,oa 

BEAT 

IMIDIMe"° 

When you play along with the MIDI Metro, 
all you hear is yourself! 

When multitrack recording, the first track recorded for a song is crucial, since other musicians use it as a springboard for their own 

inspiration. The MIDI Metro will be welcomed by both contemporary musicians working with sequencers and by more traditional 
musicians playing acoustic instruments. 

What the MIDI Metro does 
*The MIDI Metro is a digital metronome with a MIDI interface, in a lU 19" rack-mounting unit. 
Its bright visual display, simulating the motion of a conductor's baton replaces the click track, 
enabling you to put down a real performance first, and then build up a backing track to 

complement it, rather than the other way round. There's no risk of break through on acoustic 

instruments and no need of headphones. 

Help for drummers 
*The MIDI Metro is also designed to ease the burden on drummers' ears when playing along 
with sequenced music at gigs. Eight large multicoloured LEDs make up the display which is 

easily followed with the peripheral vision, even at a distance. Unlike a click track the MIDI Metro 
lets you know where you are in advance of the beat and, using preset patterns, can emphasise 
different accents. 
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In late January Sony in Japan announced a 
digital `dictation' machine that puts 2 hours 
of broadcast quality sound on a cassette the 
size of a postage stamp. Sony carefully 

say it's not a replacement for DAT. But I reckon 
it could reshape the future. Some very clever 
lateral thinking has enabled the mechanics of a 
high quality digital recorder to be almost as 
simple as a personal stereo. 

Instead of trying to make the rapidly rotating 
heads of a digital recorder accurately track the 
narrow tracks across the tape, Sony have 
developed a `Non- Tracking' (NT) system. The NT 
heads rotate at twice the normal speed during 
playback, gather all the digital code from a broad 
target area and then sift wanted from unwanted 
digits. The system thus relies on electronic 
circuits rather than precision mechanics. The 
electronics can be integrated into microchips, and 
the simplified mechanics can be made cheaper 
and smaller. 

The plan is to start selling an NT dictation 
machine, by the end of this year. This unit, says 
Sony, would be ideal for taping a conference or 
interview. But it seems clear that the technology 
could be applied to other types of digital recorder, 
for computer data, hi -fi stereo and even video in 
future. 

In a conventional DAT recorder, the recording 
heads on a rapidly rotating drum scan the tape 
obliquely, to lay down parallel, helical tracks, like 
the threads of a screw. Each track is less than 
14 µm wide -a quarter of the width of a human 
hair. On playback an electronic servo system is 
used to steer the heads over the track pattern 
with micrometre accuracy. The servo must 
compensate for changes in the tape, caused by 
temperature or stretching with use, and for errors 
when different machines are used for recording 
and playback. 

The new system records helical tracks in much 
the same way but divides the digital data into 
numbered blocks. On playback no attempt is 
made to follow the tracks accurately. The heads 
move at twice the speed used for recording and 
sweep over the general area of the tracks, reading 
at least four at a time. So the same data is read 
at least four times over. All the data read is 
stored in solid state memory, where it is 
re- assembled in correct order and redundant 
blocks discarded. So the system accurately 
reconstructs the original data pattern from only a 
rough reading. 

Relieving the heads of the burden to track with 
micrometre accuracy means that the mechanism 
can be much simpler. Instead of carefully lacing 
the tape round the drum, the recorder mechanics 
simply move the drum into the cassette and 
against the tape. The drum is just 14.8 mm in 
diameter; the tape is 2.5 mm wide (instead of 
around 4 mm wide for hi -fi DAT) and coated with 
a thin film of evaporated metal to reduce 
thickness. This allows a cassette just 3x2x0.5 cm 
in size to contain enough tape to record 2 hours of 
sound in 12 bit digital code and with a frequency 
range of 15 kHz. This gives sound quality similar 
to FM radio. 

Already there is a dispute brewing. Inventor 
Henry Ray Warren and RCA in the US (now 
owned by GE) filed patent applications back in 
1971 on a continuous loop video recorder. This 
recorder played back the last few recorded 
seconds, eg for instant replay in broadcast sports 

Barry Fox 

`Non -tracking' 
digital, musical 
stealing and 
generics 

coverage. The patent, US number 3 766 328, was 
granted in 1973. At around the same time 
Warren and RCA filed another patent application, 
which eventually resulted in US patent 4 025 959. 

The RCA patents show an `in- cassette scanning 
system' that looks uncomfortably close to that 
used for Sony's new No Track system -although of 
course there is none of the clever digital coding 
now used by Sony. The RCA system was intended 
for use with a home video system called MagTape 
Selectauision. The cassette or cartridge held 
s inch tape, and the video head drum pushed 
through a hole in the cartridge so that the tape 
never left the cartridge housing. Selectauision 
tape was never sold. The name was used instead 
for RCA's ill -fated CED video disc. The patents 
remain alive though, in the US until 1994 and in 
Japan until 1997. 

All the record industry trade bodies 
(IFPI, RIAA and BPI) have always 
argued against the theory that home 
taping creates music awareness. The 

theory is that people who borrow and tape when 
they are young and poor, buy records later in life 
when they can afford them; people who tape in 
later life, do so from their own records. 

Needless to say this argument cut no ice with 
the late Nesuhi Ertegun, then IFPI president, 
who fell back onto his shirt stealing analogy - 
"It's like saying you can steal one shirt but no 
more." 

If you get the chance, try reading Arnold 
Shaw's very readable book on New York's 52nd 
Street, The Street of Jazz (Da Capo Press, New 
York). This is based on interviews taped in the 
early '70s, with musicians, club owners and jazz 
buffs reminiscing about the good old days of the 
'30s and '40s when 52nd Street was known as 
`The Street' and every building was a brownstone 
club. 

Despite the rosy- tinted spectacles, Shaw's 
interviews make it clear that not everyone was 
happy. The musicians were scuffling on poor 
wages and the clubs were struggling to make 
ends meet. 

By an odd coincidence, one of the people Shaw 
interviewed was Ahmet Ertegun, Nesuhi's 
brother. Ahmet tells how he and his young 
brother were keen jazz fans. 

"We would start at one end of The Street," 
Ertegun told Shaw, "and the thing was just to go 
with one bottle of beer. We would sit and stand 
with that for 21/2 hours until the bartender or the 
bouncer threw us out unless we bought another. 
We had just enough to buy one beer each at eight 
different clubs. Having listened to the band the 
idea was to catch the musicians as they went out 
and go around the corner with them to the White 
Rose Bar, where there was free lunch. You bought 

a beer for a dime and you could pick up on a 
little bit of cheese, stale pickles, etc." 

That sounds to me like getting a taste for music 
at someone else's expense. But that free taste set 
the Ertegun brothers on the road to running 
record companies, which later generated a whole 
lot of work opportunities for jazz musicians. 

pioneer has donated its trademark, 
LaserDisc, to the public. Until now, the 
name LaserDisc has only appeared on 
Pioneer's own brand of video disc and 

combination audio /video disc players. 
Philips dropped its own brand name, 

Laservision, when sales flopped. Philips then 
coined the new name CD -Video but this has never 
caught on. A 12 inch/30 cm disc is hardly 
`compact'. By relinquishing its trademark 
protection on the brand name LaserDisc, Pioneer 
hopes to create a new generic catchphrase, 
laserdisc, which can be applied to all optical audio 
and video disc systems. CD -V can now go back to 
where it belongs -as the tag for 5 inch/12 cm CDs 
with 5 min analogue video clips. 

The only question now is what will the industry 
call a 5 inch/12 cm disc with 60 min of compressed 
digital video? Philips claim to have achieved this 
with an extension of the CD Interactive format. 
Intel has demonstrated a rival system called DVI. 
JVC has a system similar to DVI. 

The trademark move saves Pioneer time and 
money, too. The trade, press and public have 
already started to use the name LaserDisc 
generically. To keep the mark registered Pioneer 
would have had to mount an expensive policing 
campaign like those continually run by the 
owners of trademarks like Formica, Ansafone, 
Jacuzzi, Velcro, Portakabin, Sellotape and Tannoy. 
They must continually beg people not to use the 
words generically, without capital letters. 

With Pioneer's blessing LaserDisc now joins the 
long list of words, like aspirin, dynamite, 
escalator, hovercraft and lino, which were all once 
trademarks but with misuse passed into public 
domain. 

Meanwhile, entrepreneurs are taking advantage 
of profitable loopholes in Latin American 
trademark law. 

In most countries trademark law prohibits the 
registration of everyday words and simple 
acronyms. Like car, bike or tram. In future 
LaserDisc will fall into this category. This 
prevents any individual or company monopolising 
a word that belongs in the language. The law also 
prevents `trafficking' in trademarks, registering a 
mark with the intention of selling it. Anyone can 
contest a trademark registration on the grounds 
that the owner had no bona fide intention of 
using it on goods for sale. 

But in some Latin American countries 
entrepreneurs can hold industry to ransom, by 
filing trademark applications on words they think 
big firms may want to use in the future. The 
latest ploy is to try to pirate rights for generic 
expressions used by the Japanese audio -visual 
industry. First in Brazil, and now in Venezuela, 
enterprising individuals have filed trademark 
applications for the generic phrase `DAT -digital 
audio tape'. If the applications are successful, all 
the major Japanese electronics companies, such as 
Sony, Matsushita and JVC, may end up paying 
for the right to use generic words that are part of 
everyday language in the West. 
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MULTITRACKS -24 TRACK MACHINES 
MITSUBISHI X850 32 track. digital £P.O.A. 

SONY 3324RM3310 remote error correction low hours EP.O.A. 

SONY 3324 RM3300 remote, major overhaul _. _. EP.O.A. 

SONY 3324 RM3300 remote. error correction. Version 4 software EP.O.A, 

OTARI MX 80 full SMPTE Auto. 2 years old excellent condition as hardly 
used ... 
OTARI MU 90 Mkll with auto and remote excellent condition 

...... _ _. 118,250.00 
OTARI MTR 90 Mkll with auto and remote, low hours £17,950.00 
OTARIMTR90 Mkt good condition __ .. 110,000.00 
STUDER 0820 with Dolby SR. 12 months old excellent condition 

£39,300.00 
STUDER A800MkIll with auto and remote £26,500.00 
S110ER A800Mk11 with Mklll updates. v.g C.. choice of two £P.O.A. 
STUDER A80 Mkiil narrow bodied, low hours _... _.. £15,000.00 
STUDER A80Mklll immaculately maintained _. 114,750.00 
STUDER A80 Mkt' with Mk III updates auto locator and remote 
....... ...._. £14.250.00 
STUDER A80 Mkt! with IOW headblock. Studer 9 memory. autolocator 

£14,250.00 
TASCAMATR80 full auto ex demo _... _.. 123,000.00 
TASCAM MS24 ex demo £6,950.00 
LYREC S31 with 32 ATC autolocator _._. £10,500.00 
MCI JH24 with auto 3 EP.O.A. 

MCI 1H16 with autolocator. good condition 2 available £P.O.A. 

3M-79 with autolocator. overhauled 18.500.00 
SOUNDCRAFT SATURN with computer assisted alignment and timecode 
compatability ..... _._. £17,000.00 
SOUNDCRAFT 762 Mklll with auto and DBX -._. £9,500.00 
SOUNDCRAFT 760 Mkt! with MkIII updates. remote ._. £8,500.00 
SOUNDCRAFT Mkll with 9 memory autolocator _. __.. £8,250.00 
AMPEX MMI200MkIll reconditioned _. _.. £16,000.00 
AMPEX MM1100 with auto. reconditioned _.. £12,250.00 
ACES HIGH SPEC with applied microsystems. autolocator. 18 months old. 
very low hours. excellent condition _... _.. _.... (3,750.00 

16 TRACK MACHINES 
STUDER A80 VU with 10 memory autolocator, custom made remote 

_.. £P.O.A. 

STUDER A80MkI __ £4,995.00 
SOUNDCRAFT 760MkIIl 1 inch _ £3150.00 
SOUNDCRAFT 760 Mk12 inch _ _..... _._ £3,500.00 
SOUNDCRAFT 3822 inch _......_.. . £2,500.00 
LYREC TR552 inch .. _.. 11,750.00 
FOSTEX E16 Ex demo . £2,750.00 
FOSTEX 616 good condition _ _. _... £1,950.00 
TASCAM MS16 with AQbb autolocator and DBX £4,850.00 
TASCAM 85 -166 with autolocator _ _.... £3,500.00 
TASCAMMSR16 ex demo £P.O.A. 

ITAM with 1610 remote' autolocator . _. £1,995.00 

8 TRACK / 4 TRACK MACHINES 
STUDER A80 VU, 8 track l inch. 5.000 hours £P.O.A. 

STUDER A80MkI8 track. vg c. £4,500.00 
TASCAM 88 with Bel 8(3 noise reduction £850.00 
TASCAM 388 track, excellent condition . £1,350.00 
TASCAM ATR608 track. hall Inch consoled immaculate condition 

£2,500.00 
TEAC 588 track. consoled. Bel noise reduction _.. _. £1,750.00 
FOSTEX M80 immaculate. hardly used _. ..... £795.00 
FOSTER A8 good condition £425.00 
MCI 1H1104 track, quarter inch. 3'. 7 i 15 IPS . 100.0. 
OTARI MX55004 track, auto reverse £550.00 
TASCAM 344 track. quarter inch £493.00 

2 TRACK MACHINES 
STUDER A810 "inch 50 hours only immaculate ........ £4,750.00 
STUDER A80 -R'. inch 75 '151 ps, vg c _. .. £2,430.00 
STUDER A80 Mk II'. and': inch headblocks. 15 30 ips 14,250.00 
STUDER B67 new heads, consoled. 75 15 ips _... £2,650.00 
STUDER 867 Mkt quarter inch. 3' , 71,1ps. consoled .. £2,250.00 
STUDER A67 quarter inch 3'a 7 ', 15 ips, choice of two .. £1,500.00 
STUDER A62 choice of two _... from £250.00' 
STUDER C37 0 00.A. 

, OTARI M1912' and i inch headblocks 15 30 ipsv g c 

OTARI MTRI2' . inch 
.. £4,250.00 

fá,750.00 
OTARI MTRlO l . inch 15301ps £2,995.00 
MITSUBISHI X80 excellent condition, low hours _ _. _.. £3,500.00 
REVOX C270 ex demo £1,800.00 
REVOXPR99 Mkll and Mklll available from ._.. £795.00 
REVOX 877 choice of two. from __. £595.00 
REVOX A773,x ' ips and ' 15 ips available. from _.. £250.00 
REVOX 07004 track stereo mastering .. £250.00 
LYREC TR5515 and 30 ips.'. and ' , inch headblocks _.. £1,750.00 
FOSTEX022 with (T( as new unused 12,250.00 
FOSTEX E2 good condition £1,350.00 
FOSTEX A20 with CTC '-r inch ¡OFFERS 
AMPEX 440D relapped heads £550.00 
TASCAMATR 60 with CT( £3,995.00 
TASCAM 32 boxed vg c _ _.. £495.00 
SONY PCM 701 with A and D stage I í525.00 
SONY PCM 701 £450.00 
SONY Fl processor £400.00 
SONY F1 tuner and Betamax recorder _.. £250.00 
SONY PCM 501 with SLF 30 UB Betamax recorder 1295.00 

MIXING CONSOLES 
SSL 4048E 48 frame 48 channel G series computer total recall. patchbay 

£P.O -A. 

SSL 4040E 40 name 40 channel 8 stereo inputs. patchbay. producers 
desk. total recall . 0.0.A. 
SSE 4056E 56 frame 56 channel. G series computer total recall. patchbay. 
224 eq _. . 

NEVE consoles presently available: 
NEVE V3 Series. NEVE V2 Series, NEVE 8048 Series, NEVE 8068 Series 
and a selection of small Neve broadcast consoles. Please phone for full 
details 
TRIDENT TSM 56 frame 56 input EP.O.A. 

TRIDENT TSM 40 frame 40 channel. later edition. patchbay immaculate. 
price includes commissioning of console £22.000.00 
TRIDENT T5M 32 channel. patchbay, good condition 80.0.5. 
TRIDENT SERIES 80C 31 frame, 32 input. patchbay. 12 months old. 
immaculate £P.O.A. 
HARRISON MR3 with Mastermix automation 48 channel £36,500.00 
HARRISON SERIES 24 36 channel. patchbay £12,000.00 
HARRISON SERIES 28/2640 frame 40 channel. patchbay £19.950.00 
DDA AMR24 52 frame 52 channels with Optidrix automation 

£28,000.00 
DDA 36 trame 36 channel vg .c £25.000.00 
AMEK ANGELA 36 frame 16 channel 000.0. 
AMES ANGELA 28 channel í0.0.A. 
TAC MATCHLESS 36 trame 36 channel. v.gc 100.5. 
TAC SCORPION 32 8 2 _. EP.O.A. 

MCIJH500 SERIES42 frame 42 channel, excellent condition 
..._.. £22,500.00 

MC11H50028 channel with automation .. £00.5. 
MCI1H4008 inline modified to 24 inputs. patchbay EP.O.A. 

SOUNDTRACS inline, 48 channel. 32 channels of Tracmix automation, 
patchbay. 9 months old. immaculate _ . 

SOUNDTRACS CP6800 32 channel. CMS3, automation. excellent condií0.Otio,4. n 
._ £16,000.00 

SOUNOTRACS CM4400 32 frame, 32 channel patchbay _... £8,500.00 
SOUNDTRACSCM440028 trame 28 channel £7.500.00 
SOUNDTRACS PC MIDI 24 channel ex demo 100.A. 
SOUNDCRAFTTS24 32 frame 28 channel, automation ready. patchbay 

... ._..._ E .O.A. 
SOUNDCRAFT 240028 channel excellent condition, 3 available from 

09,500.00 
SOUNDCRAFT 1624 24 channel. extended patchbay 16.500.00 
SOUNDCRAFT 160024 8 16 extra eq returns external patch bay 

_ 
15,500.00 

SOUNDCRAFT 600032 frame 32 channel .. _. EP.O.A. 

SOUNDCRAFT 400816 channel EP.O.A. 

SOUNDCRAFT SERIES 80018 channel EP.O.A. 

HILL I. SERIES 30 channel. programmable muting patchbay iP.O.A. 
TWEED 32/24 bantam patchbay. producer's desk _. £P.O.A. 

CONCHORO RAINDIRK 36 channel v g n í0.O.,4. 
CONCHORDRAINDIRK2000 2824 _.. £1095.00 
RAINDIRK SERIES11124 8 24 _. (5,000.00 
STUDIOMASTER SERIES 11 .32 channel as new £3,250.00 
M. JAY ELECTRONICS 32 channel - each with 20 band eq. patchbay 

__. £3,950.00 
WESTSTAR 44 frame 44 channel availabile immediately _.._. ¡P.O.A. 

OUTBOARD EQUIPMENT 
LEXICON 224 %L _ 14.500.00 
LEXICON 224 with larc _. £2,500.00 
LEXICON 200 _ £2,000.00 
LEXICON PCI470 _.. 1999.00 
LEXICON PCM60 _.. _. .í3S0.00 
LEXICON PCM200 £1,095.00 
LEXICON SUPERPRIMETIME _... _.... _. £795.00 
LEXICONPRIMETIME £695.00 
AMSDMX 15-80s choice of four _. _.. from £2.500.00 
DBX 160 paw original units _. £495.00 pair 
DBX 165 mono comp: lint £295.00 
DRAWMER P5500 dynamics processor _.._ £450.00 
DRAWMER D1221 comp 9ím £275.00 
DRAWMER DS201 dual noise gate _.. _.. £205.00 
BEL BDE 2600s stereo sampler £1,450.00 
BEL D-400 disk interface 1100.00 
BEL 320 sampler delay _... 11100.00 
BEL BOLO digital delay £495.00 
BEL 8E20 flanger.2 available £120.00 
AUDIO AND DESIGN compex limiter £350.00 
AUDIO AND DESIGN T(R- 1 timecode reader £125.00 
EVENTIDE H949 harmoniser íS25.00 
EVENTIDE H910 harmoniser £295.00 
EVENTIDE 1745M delay £375.00 
EVENTIDE 11193 delay .. _. í375.00 
EVENTIDEMONSTERMAT _.._ ___ 4125.00 
YAMAHA REV _.. £450.00 
YAMAHA REVS .._ í650.00 
YAMAHA SP %90 Mk11 unused _._. £415.00 
YAMAHASPX90 two available __. __. ._ ....4350.00 

£115.00 
SCAMP RACK choice of 2. phone for details _. . EP.O.A. 

REGIS RACK choice of 3, phone for details ... £00.5. 
ALESIS MICRO RACK gate lint enhancer power supply unused 

¡OFFERS 
£175.00 
¡OFFERS 
£350.00 
¡OFFERS 
£600.00 
¡OFFERS 
£295.00 
1125.00 
£245.00 
£185.00 

0250.00 each 
£ 

£52195.00 5.00 

APHEX AURAL EXCITER type ( new _...... 
ROLAND SOE 2500 _._._ _.. _..... 
ROLAND SRV2000 __.. 
KLARKTEKNIK 8570 time processor 
PAIR WHITE SERIES40002' band eq 

PAIR WHITE SERIES 4400 parametric eq 

QUADRAVERB as new 
PRO AUDIO 10 band graphic eq 

INNOVONICS AVERAGE /PEAK LIMITER 
TEMPOCHECK 120 
UREI graphic eq two available 
ORGAN 516 ec de-esser 
ORTOFONSTL 732 reg. filter 

AMPLIFIERS 
QUAD 405 
QUAD 303 _. 

F.M. ACCOUSTIC 0801 _. _.. 

H +H MOSFET M900 ...... ._ 

N +H MOSFET V800 _._.. _ ............... _.... 
AMCRON DC300 
AMCRON DC150 _._.. _....__... _. 

AMCRON PSA-2 _..... ._._.._ __. 

BGW 250C 
TURNER 8502 /UR __ ... 

YAMAHA P02500 ex demo 
YAMAHA PC1602 ex demo __... 

YAMAHA 02150 ex demo 
OTIS POWER STATIONMOStet. mono. new 
MMAP360 
HIT 1800 _.. 

MONITORS 
PAIR 16143/50 Gauss drivers with crossovers 
PAIR 1R1 43/43 _.. 

PAIRIRL 43/41 walnut cabinets 
PAIR /6143/33 
PAIR1611112 
PAIR YAMAHA NSIOM 

_.. £250.00 
£150.00 

£2250.00 
£395.00 
£375.00 
£375.00 
£295.00 

£00.3. 
_. _. £250.00 
_..£OFFERS 

£650.00 
£495.00 
L280.00 
£130.00 
¡OFFERS 
£475.00 

11,200.00 
£875.00 
£800.00 
£600.00 
£575.00 
£145.00 

STARTING UP UPGRADING? 

To anyone considering the 

starting up or the upgrading 

of a studio, not only can we 

supply all new and 

secondhand equipment that 

you require, we can also 

arrange finance, subject to 

usual terms and conditions. 

i\ . 
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PAIR WESTLAKE BUM 12 with stands 
PAIR TANNOY GOLD'S 
PAIR TANNOY ARDEN'S 
PAIR TSM4 TURBO with BSS external crossover 
QUESTED MONITORS Q112 pair. absolutely immaculate 

MICROPHONES 
NEUMANN U87 ex demo _.. 
NEUMANN U89 ex demo __. 

NEUMANN KM84 ex demo _ 

NEUMANN M260C with Neumann power supply 
AKG CK22 capsule .. 

AKG C451 ....___ ... _. 

AKGO12E __... _.. _.. 

AKG ASI 
AKG D190í __.. .... __ 

AKG 202C5 
AKG 041411- ULS ex demo _.. 

AKG C451 with (K1 capsule ...... __ 

BEYER 740 ex demo __ .... 

BEYER M201 ex demo _.. 

BEYER M260S ex demo _... _ 

ELECTRO VOICE Rí20 boxed. as new _.. .. 

ELECTRO VOICE RII _.. 
ELECTRO VOICE RIO ... _. 

6 x SENNHEISER .M/TH 40S with 6 way power supply 
SENNHEISER K3 U with Mí20 heads immaculate. unused 
SANKEN CMS2 with matrix box. hardly used 
AUDIO TECHNICA ATM 13 radio mit _... _._. 

SHURE PE471. 
PAIR NSU with power supplies .... 

NOISE REDUCTION 
DOLBY SP24 RACK with A cards _. 

PAIR MI6 DOLBY A RACKS 4 pot version 
DOLBY XP24 SR RACK with power supplies 
DOLBY 361 with A type cards _. 

SEL 8C8024 track with rack ... ... _. 

11.500.00 
1495.00 
1450.00 

12.000.00 
11.750.00 

£845.00 
£845.00 

_.. £S SS.00 
¡OFFERS 

_... £69.00 
£85.00 
í9S.00 

_... £85.00 
_.. £85.00 

£50.00 
£125.00 

_.. £599.00 
_... £60.00 

£190.00 
.... £525.00 
.... £ 104.00 

0118.00 
_.. £345.00 
.. ¡OFFERS 

¡OFFERS 
£1,200.00 

4120.00 
£1,200.00 

£0FFER5 
.... £50.00 

.._ £500.00 

...... £5,500.00 
£4,500.00 ale 

£10.000..00 
£395.00 each 

___... £1,450.00 

FAIRLIGHTS /SYNCLAVIERS 
We currently have available: 
FAIRLIGHE SERIES III _... 
FAIRLIGHT SERIES III 
SYNCLAVIER II 
Please telephone for Lull details 

SYNCHRONIZERS /U- MATICS /EDITORS 
SONY DAE 1100 with Sony 5850 DA interfaces and Sony 5850 DA U- matics 
... ....... _. ._..... £10,500.00 
SONY 5850 U-MATIC 2 available £2,500.00 each 
Q-LOCK 2.10 plus interfaces _. .... .....£895.00 
MC 1íH800 editor interface .. .. £295.00 

Q -LOCK 410 with M(1 interface cards __ £4,000.00 
Q -LOCK 310 with Studer interface cards __. £2.950.00 

MISCELLANEOUS 
AKAI S900 Immaculate 12 months old __.._.. 
AKAIS612 sampler and disk drive. 25 discs .. _... 4250.00 
EMT gold foil reverb and remote £425.00 
EMT 140 echo plate _.. £895.00 
OTARI 0(0450 copier. reel to cassette £800.00 
GRAF CASSETTE DUPLICATOR 1 master to 1 copy. 8 times speed 

_. _. £450.00 
RS9020 OSCILLOSCOPE 20 mega lid unused _ _... £450.00 
YAMAHADMP7 _.. £1,150.00 
ALLEN AND HEATH System 8, 16 8 boxed virtually unused £650.00 
PANASONIC RAM SECKA 12 channel 8 monitor £750.00 
TASCAM Porta Studio 144 

DRUMULATOR with 4 sets of Toms 

ROLAND Dí10 sound module boxed manual as new 
NOMAD SMPTE BOX _.. 

from £17,000.00 
from £2,500.00 

from £12,000.00 

ORGAN EQ 

MOOG PHASER 

£225.00 
_.. £400.00 

£OFFERS 
_.. £65.00 
..... £65.00 

__... £75.00 
BEYER DT100 headphones ex demo _ _.. £64.00 
BEYER D1220 headphones. ex demo _. __. 047.00 
BEYER DI 770 pro headphones. ex demo _....... 062.00 
8 channels ROGERS AND MAY noise gates with power supply in rack 

¡OFFERS 

TASCAM 112 cassette deck. I year old. little used _. £195.00 
SONY C9 Betamax recorder with digital read out .. £225.00 
CASSIO DA-1 Dat player with battery pack. little used ¡OFFERS 

ROLAND MCSOO micro composer __ -_. £300.00 
COMMODORE 128 with Steinberg Pro 16 sequencer. B +W monitor. 
disk dove _. _ £350.00 
COMPLETE STUDER MANUAL ..... ._ £100.00 
COMPLETE AMPEX MM1100 MANUAL _... . 130.00 
Miscellaneous microphone stands from £15.00 each 

SPARES AND REPAIRS 
STUDER 24 track headblock _. 12,500.00 
STUDER 16 track headblock. 2 available .. £1,995.00 
STUDER A8107í: 15 ips. Capstan motor ¡OFFERS 
Assortment of Studer spare cards and accessories 1200.00 
Assortment of cabling and connectors £150.00 
KLOTZ CABLING various . _. £00.0. 
TEAL M6204 track VU overbridge £15.00 
TASCAM C564 stand for A555 autolocator £120.00 
FOSTER 16 TRACK multicore and effects £100.00 
FOSTEX 8 way multicore £22.00 
Empty Spools various from £4.00 
Flighicases various _... £00.A. 

All PR CES SUBJECT TO V A I. 
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Soundcraft Delta 200 
A technical report by Sam Wise on 
Soundcraft's new compact and flexible 
mixer series 

The Soundcraft Delta is the second in 
what looks like a series of major product 
overhauls, this replacing the aging 
200 series, which has been around for 

many years, though modified and improved over 
time. The first one is what we were led into 
calling Bigfoot, launched at last year's AES in 
Hamburg. The common feature between these two 
very different products is the care over visual 
detail. 

First impressions 
At first glance, the Delta is all new. It is shaped 
like a flying wedge, being surrounded on the front 
and two sides with moulded foam styling pieces. 
Visually, it is very attractive, standing well out 
from the crowd of flat panel mixer surfaces and 
knobs, which mesmerise an exhibition visitor 
after a very short time. A sense of quality is 
immediately conveyed by the moulded -in 
Soundcraft and Delta logos. Aside from the visual 
appeal, the surround provides a comfortable 
resting place for the sound man's elbows and 
wrists, and the side buffers should increase 
longevity in the hire business, all other things 
being equal. 

The panel legends are screen printed in a beige 

colour, which although it sounds a strange choice, 
is quite attractive against the grey background, 
and of high contrast, making things easy to read 
in low light conditions. All module fixing screws 
are hidden beneath clip -on legend strips at both 
the top and bottom of the modules, making useful 
this often wasted space. The label strips are made 
of plastic extrusions, with a groove formed to hold 
the module number legend. This appears to be 
well held in by double sided adhesive. The legend 
strip retaining system seems adequate for years of 
use. 

Internal LED illumination is now incorporated 
within the more important console switch 
pushbutton caps, which should prove more 
reliable than LEDs physically mounted adjacent 
to the switches and liable to subject pressure. 

Under the surface 
Beneath the moulded exterior is a rigidly 
constructed welded steel frame, a departure from 
Soundcraft's years of practice using aluminium 
extrusions bolted to side plates. The review mixer 
is a small frame accommodating only eight 
inputs, but it seems to be very rigid, generally a. 
good thing. The frame is finished in a textured 
paint which looks like a powder coating (noted for 

endurance), while the modules are a flat matt 
finish. The moulded sidepanels are easily 
removable to allow the mixer to be recessed into a 
larger working surface as is common in the video 
industry. Additionally, the eight input frame can 
be fitted with mounting ears and installed in a 
19 inch rack. 

The module construction is also a departure 
from previous Soundcraft construction techniques 
being reminiscent of Midas consoles. Traditional 
practice in the majority of mixing console designs 
is to mount the connectors on panels attached to 
the rear of the frame. These are connected to 
their module by flexible wiring. This obviously 
gives great flexibility in the frame layout and 
makes it relatively easy to add extra facilities. 
But, it is relatively costly to build and wire and 
mixer faults often wind up appearing in the areas 
that are not easy to access. 

In the Delta, the module electronics and rear 
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panel are all constructed in one unit. Radically, 
the front panel and rear panel are even formed 
from a single piece of aluminium, a testimony to 
the accuracy of modern computer- controlled metal 
forming techniques. Advantages are manifold: all 
the 6.35 mm jacks are directly mounted on the 
channel PCB, allowing both cheaper and more 
reliable construction; the PCB can be simply 
mounted by the pot bushes since it is stabilised in 
the other two planes of motion by the rear panel 
connections; intra -frame wiring is simplified; the 
number of connectors is reduced; and for 
servicing, everything is self- contained. 

With the module mounting screws covered by 
the legend strips, Soundcraft have completed the 
front panel details by countersinking the fader 
mounting screws, making the mixer free from 
cuff- catching irritation. 

Internal 
construction 
Since the review mixer has been fitted out with a 
collection of most of the module options, it is 
possible to give a quick but thorough round -up of 
internal construction and components used. All 
PCBs are made of glass fibre, with a mix of 
through -hole plated and single -sided types with 
links. It appears that this choice has been made 
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on expected manufacturing volume, with low 
quantity types being plated -through and probably 
manually assembled, while high quantity types 
are probably automatically inserted. The only 
wiring within the modules is used to connect the 
fader, and the Neutrik XLR types, which cannot 
be PC mounted due to width constraints. Faders 
and pots are all Alps, which have a nice feel and, 
in my experience, a reasonable life expectancy. 
Centre detents are provided on boost /cut tone 
controls and panpots, with thankfully no detents 
elsewhere. Module interconnection is by ribbon 

cable with latched headers and enough length for 
easy individual module removal. 

Only a few types of standard ICs are used, with 
TL072 most in evidence, NE5532 used for outputs 
and mix amps and LM290 within the metering 
system. Interestingly, the mixing amplifiers are 
built from the 5532 with a transistor pair at the 
front, to reduce mixing noise. Construction and 
soldering quality could not be faulted, with clear 
component legends on all PCBs. In all, this 
appears to be a very economically engineered 
mixer, designed to a price but with the cost 

ProBox 1 °' 
Domestic SP to be Converted to EBU, and EBU to be transferred to a SP domestic 

format. The unit also provides for a word-clock output which can act as a house 
master -synch, or enables locked operation with other equipment. A further important framer is that it will allow the transfer of CD digital code, to be read in EBU /SP format. 
'Good lock' and emphasis indicators. Sampling frequencies: 48, 44.1 and 32 kHz. 

ProBox 2r" 
Pro Box 2 provides a full interface between the FI format and EBU (both send and return). It o necessary to fit a small interface board to the Fl format processor (PCM701 

or 501) to provide a digital input/output. CD digital code can be converted to AFS /SP as in Pro-Box 1 and 'Good Lock' and emphasis indicators are provided. 

l'roBox 3 - 
Pro Box 3 provides a full send and return interface between Sdiff 2 and EBU with slaving capability, having separate word -clock IN and OUT. The system is in a lu rackmount case. 

Level Mocicl)etìer `" 

This unit provides all the functions available in Pro Mott (the ModeDefier function), 
plus a dithered real -time fader for use on EBU /SP lines. A studio law fader offers gain 
scales switchable between unity and a +12dB range; channel balance has a ±6dB range; 
phase and channels can be reversed. The unit is a lu rackmount format with a slim line 
fader control box that can be extended by 15 meters from the processor unit. 

Error Status Report writer'" 
This is a small computer system which interinks with PRODAT series of R/DAT 
recorders. It will provide a full hard -copy of various combinations of error correction 
flags against time. Intended for quality assurance of master tapes. 

AUDIO NV DESIGN 
U.K. Broadcast and Export Sales. 
Unit 3. Horseshoe Park, Pangbourne 
Berks. RG8 71W U.K. Tel 07357 4545 

New Wave Technology Fax: 07357 2604 

68 Studio Sound, April 1990 

savings made in the right places, by careful 
engineering rather than brute force. One 
additional encouragement is evidence on each 
PCB of careful quality control procedures. There 
was a day when Soundcraft got a bit careless over 
this, apparently expecting the dealers to do a 
final product debug. These modules show evidence 
of at least eight quality control steps, including 
functional test, which on a mixer is hard to do 
without. 

Although not listed in the manual or other 
publicity, the internal examination reveals that 
Soundcraft have left the door open for a few 
further goodies in the future, including matrix 
outputs and eight group buses. Since Delta 
competes directly with the DDA S and Q series, 
we may see these sooner rather than later. 

Lastly on the overall front, the manual is very 
well presented but with some minor omissions 
like their address and phone number- necessary 
for service -or when you find out that instead of 
pages 10 -13, two lots of 14 -17 are installed, as I 
did. In fact a closer look at the manual revealed a 
printing error with page 9 printed on the rear of 
page 14. Not bad as the only complaint so far. 

Facilities 
The Delta does not attempt to be a super -power 
mixer, with every facility known to man. In fact, 
it is fairly simple, indicating a market focus in 
A/V production, small scale radio, up- market 
home studios and other tasks where people are 
too busy with other things to get complicated with 
audio. The review mixer was fitted with three 
types of input module out of four available, 
providing the essentials for these applications. It 
is possible to mix all these in one frame should 
you so desire, since the module and back panel 
are one piece and internal wiring is a standard 
ribbon cable for all modules. 

Connectors 
Back panel connectors are standard throughout 
the range of modules. Microphones are on Neutrik 
XLR types, as are the group and main outputs. 
Everything else is connected on inexpensive 
6.35 mm stereo jacks. Mic and line inputs, and 
returns, have differential inputs, while the main 
L/R outputs are electronically balanced. Auxiliary 
and group outputs are unbalanced and described 
as ground compensated. Inserts are concentric and 
wired Ring -Send, Tip- Return. Microphone inputs 
can optionally be fitted with transformers. The 
back panel is recessed just enough to allow it to 
stand safely on that surface without damaging the 
connectors. 

Input modules 
The input module layout is very traditional, with 
+48 V on/off at the top, followed by the mic/line 
input gain control and mic/line switch. In the 
mixer handbook, it is stated that with input gain, 
and input and group faders set to 0, the system 
gain should be +4 dB. At various gain settings, 
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this system gain was actually measured as 3.6 dB, 

near enough. 
Input noise was measured at three microphone 

gain settings: 20 dB, 50 dB and 70 dB. The 

results, are good giving an equivalent input noise 

of better than -127 dB RMS at 70 dB of gain. 
The input amplifier noise predominates for gains 
right down to 30 dB. At that point, the main 
noise source is from the mixing system at 
-75 dBu with one channel selected. Unusually, 
the equaliser noise level never intrudes. During 
all tests, there was no sign of any hum or mains 
harmonics. This is as it should be but is rarely 
seen in practice. 

The range of control of the microphone and line 
inputs is as specified; 70 to 0 dB gain on the mic 
input and +20 to -10 dB of gain on line. The 
common mode rejection of both inputs measures 
as shown in Fig 1. The lower curve shows that 
the more important microphone input performs 
quite well, with a lower, but within specification, 
performance by the line input. 

On the standard input module the next control 
is the HF equaliser but the deluxe version 
provides a phase invert switch and highpass filter. 
The HP filter is 3 dB down at 90 Hz, close to the 
specified 100 Hz, with a slope of 12 dB /octave. 
Phase invert does as expected but is not silent in 
operation when signal is present. 

At the equaliser the modules differ. The deluxe 
version equaliser is 4 -band, with two sweep mid 
equalisers and shelving HF and LF, the standard 
and stereo line input equalisers are 3 -band with 
one sweep mid. Deluxe and stereo versions have 
EQ in/out switches, while the standard does not. 
Many features of the stereo module match those 
of the standard module but stereo performance 
will be outlined in a separate section below. 

The standard equaliser has a useful range and 
good control law as shown in Fig 2 and Fig 3. 

Note the LF shelving characteristic. It is shaped 
just like the name implies, having an equal effect 
on all frequencies below the turnover point of 
100 Hz. HF is the same while the mid is bell 
shaped, correct for this frequency band. Each 
curve represents a 3 dB step on the control knob 
legend, faithfully reproduced on the measurements. 
This equaliser should be good in use. 

The deluxe equaliser shown in Fig 4 is quite 
different, although in the manual this, too, 
purports to be a shelving equaliser. Only boost or 
cut has been shown for each control to help 
clarify the action taking place at mid frequencies 
but boost and cut are actually symmetrical. First 
note the interaction in the middle, where a boost 
of 10 dB at 10 kHz produces a cut of 2 dB at 
2 kHz. An unexpected side effect. Then notice that 
while bass is cut 14 dB at 60 Hz, it is only cut 
8 dB at 20 Hz. Compare this with the correctly 
operating shelf in Fig 2. Some might say this is 

inaudible. Having had experience of trying to 
equalise the house sound of an on -stage band with 
the curtains shut, under certain circumstances it 
certainly is audible. Using an equaliser as Fig 4 

to cut the bass making its way through the 
curtain, the band sounded just like pigs wallowing 
in the mud. All the kick was taken out of the 
bass but the real LF came through, both curtain 
and sound system, making any sensible sound 
impossible. Changing mixers the following night, 
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and using an equaliser as Fig 2 made things 
considerably better. Yes, on the Delta, it is 
possible to switch in the highpass filter as well 
but an equaliser like that in the standard input 
module is better. The mid on the deluxe module 
is, however, good, a sensible shape and law, 
enabling either subtle or radical changes in sound 
to be made. Fig 5 shows a mid boost /cut and 
Fig 6 the range of frequency control of both mids 
together. 

When the equalisers are set flat, or switched 
out, the frequency response is within the specified 
limits of ±0.5 dB from 20 Hz to 20 kHz. There is 
not much roll -off above the audio band, so be 
careful if you are located near a long wave 
transmitter. 

Next on all modules are four auxiliary send 
controls. Ex- factory, the top two are linked pre - 
fader /post -EQ for foldback use. Internal links (no 
soldering necessary) allow these to be set pre -EQ, 
or post- fader. The lower two auxiliaries are fixed 
post -fader but have a front panel switch allowing 
them to be routed to auxiliary buses 5 and 6 

instead of 3 and 4. 

The panpot provides control from full left or 
right, to a centre position specified to be -4.5 dB 
of the maximum left /right levels. This is one 
answer to the discussion about how much acoustic 
power is necessary for a centre source. Between 
the argued limits of 3 dB and 6 dB, 4.5 dB sounds 
like a good compromise. Measurements confirm 
-4.6 dB in the centre, with an 80 dB rejection of 
the unwanted signal when panned fully over. An 
excellent performance. 

Next is a peak LED, which is connected post 
equaliser on all modules, and which illuminates 
(with the channel and group faders at 0) when the 
channel reaches an internal operating level of 
about +15 dB. At this point there is a further 
7.5 dB of headroom befoye the clipping is reached, 
a sensible warning level. The LED remains 
illuminated for a short time after overload has 
occurred. While Soundcraft have chosen the 
highest risk point in the channel to detect 
overload, sensing pre -EQ and post -fader points as 
well would decrease the chance of accidental 
overload. 

Last on the module are PFL (internally 
illuminated, latching); ON (also illuminated); and 
three routing switches, Mlx (direct to stereo L/R), 
1/2 and 3/4. To me, as a live sound/theatre person, 
individual switches for each group are very useful 
but the standard setup on the Delta will suit most 
people. 

The fader law is sensible and matches the front 
panel legend accurately. 

Both standard and deluxe input modules are 
provided with insertion points, while only the 
deluxe version has a post fader channel direct 
output. 

Stereo input 
performance 
The stereo module has an equaliser like the 
standard input module and this was found to 
create a total channel difference error of less than 

Manufacturer's specification 
Total harmonic distortion: 
Measured at +20 dBu, 10 Hz to 80 kHz 

bandwidth, unweighted 
1 kHz 

Group, mix and aux output 0.003% 
Standard input to mix output 0.008% 
Deluxe input to line output 0.005% 
Oscillator to group output <1% 

Crosstalk: 
Measured at 1 kHz 
Channel muting >90 dB 
Maximum fader attenuation >80 dB 
Panpot isolation >85 dB 
Routing (channel to groups) >90 dB 
Maximum aux send attenuation >80 dB 
Mic input at max gain, CMRR >80 dB 
Line input at unity gain, CMRR >40 dB 

Line input max level +27 dBu 
Insert send max level into 5 kS2 +21 dBu 

( -2 dBu nominal) 
10 kHz Direct output max level into 5 kSt +21 dBu 
0.007% ( -2 dBu nominal) 
0.04% Direct output nominal level -2 dBu 
0.015% Group output max level into 600 S2 +21 dBu - ( -10 dBV or +4 dBu nominal) 

Group insert nominal level -8 dBu 
Aux output max level into 600 Q +21 dBu 

( +4 dBu nominal) 
Mix output max level into 600 12 +27 dBu 

( -10 dBV or +4 dBu nominal) 
Internal operating level -2 dBu 
Oscillator max level at group output +16 dBu 
Headphones output max level (600 Q) +20 dBu 

Input and output impedances: 
Mic inputs, electronically balanced >2 k12 
Line inputs, electronically balanced >10 k12 
RIAA inputs 220 pF, 47 kSt 
Insert sends 7512 
Insert returns 10 1E12 

Outputs 7512 

Metering: 
20- segment LED bargraph 
Selectable, peak or average reading 
Calibration range '0' dB= -2 dBu to +20 dBu 
Accuracy relative to '0' dB ±1 dB 

Soundcraft Electronics Ltd, Unit 2, 
Borehamwood Industrial Park, Rowley 
Lane, Borehamwood, Hefts WD6 5PZ, UK. 
USA: Soundcraft Electronics USA, PO Box 
2200, 8500 Balboa Boulevard, Northridge, CA 
91329. 

Noise: 
Measured 22 Hz to 22 kHz bandwidth, unwtd 
Mic in at max gain, EIN with 200 St source 

-127.5 dBu 
Line in at unity gain, EIN with 40 S2 source 

-93 dBu 
Mix bus noise (16 channels routed, faders down) 

-80 dBu 
Typical mix output noise (16 channels routed) 

- 75 dBu 
Aux bus noise (16 inputs) -78 dBu 

Frequency response: 
Mic or line input to any output (20 Hz to 

20 kHz) +0, -0.5 dB 

Input and output levels: 
Mic input max level +18 dBu 

1 dB at any position that was checked. Fig 7 

shows a measurement of channel level difference 
versus input gain control setting. Over the 30 dB 
range measured, the error was never more than 
0.6 dB, a creditable performance. The stereo fader 
was even better, with a variation of less than 
0.3 dB. These Alps pots and faders are certainly 
good value for money. Good choice Soundcraft. 

Also tested was stereo phase matching, which is 
shown in Fig 8, varying less than 1° over the 
whole audio band. Fig 9 shows stereo crosstalk, 
which stays below -80 dB up to 10 kHz. 

On the stereo module the top two auxiliaries are 
fed a mono sum of the stereo input signal and can 
be linked pre- or post- fader. The lower auxes are 
always post -fade but can be linked to a mono 
source, or as a pair of left and right aux sends 
(stereo). A useful set of options. 

The BAL control on the stereo channel attenuates 
fully at extreme rotation like a standard panpot, 
unlike many stereo balance controls which have 
only a limited range. This does enable the 
channel to effectively route to one group only if 
required. 

Dual line input 
module 
One input module not fitted to the review mixer 
is the dual line input. This has no linear fader or 
routing, feeding directly to the stereo bus. It 
contains two identical line input sections, one 
above the other. Each has an input gain control, 
3 -band sweep mid equaliser, four auxiliary sends, 
pan, rotary volume, PFL and on switches. These 
can be used in a frame without any group 
modules fitted, allowing up to 24 line inputs in a 

single rackmountable frame. This could be very 
useful as an auxiliary desk or keyboard mixer, 
providing lots of useful facilities in a small space. 

Breakthrough 
Fader attenuation measured better than 90 dB at 
1 kHz, reducing to about 78 dB at 10 kHz. 
Breakthrough on the mic/line switch with a signal 
on the line input measured -105 dB at 1 kHz and 
- 95 dB at 10 kHz; while the mic in to line 
breakthrough was -87 dB at 1 kHz and -68 dB 
at 10 kHz. 

Group routing switch breakthrough measured 
-110 dB at 1 kHz and -90 dB at 10 kHz. Bus 
crosstalk, measuring group 1 with mix L/R and 
groups 3/4 driven to +22 dBu was -108 dB at 
1 kHz and -88 dB at 10 kHz. These are all good 
results, particularly in a relatively inexpensive 
mixing console. 

The auxiliaries were also good, with the 
breakthrough of an auxiliary pot turned fully off 
at -98 dB at 1 kHz and -96 dB at 10 kHz. Bus 
crosstalk in the worst case, driving aux 1 and 3 to 
full output, with aux 2 turned full off was -88 dB 
at 1 kHz and -84 dB at 10 kHz. 

Groups 
The group modules begin at the top with a flush 
mounted LED metering system. This is again 
more visually attractive than past designs, using 
a moulded lens system between the rear of panel 
LEDs and the front panel. As supplied, the 
nominal meter '0' point equates to +4 dBu at the 
output. The meters include a front panel 
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accessible METER 0 preset control, which can be 

adjusted for an output range of -2 dBu to 
+20 dBu or more. Internal links allow the outputs 
to be set to -10 dBu for interfacing to semi- 
professional equipment. 

The meters have selectable peak or average 
characteristics, controlled by a back of panel 
switch. When tested in peak mode, these were 
found to have a -1 dB reading for a 40 ms burst, 
with a decay time of 1.3 secs for a 20 dB drop. 
This is similar to a ppm for bursts down to 
1.5 ms; below that they read significantly lower 
than ppms. The decay rate is also ppm -like, just a 

little faster than specified in BS5428. Soundcraft 
have published 4 ms for a -1 dB reading where 
the measured result is 40 ms, which I assume is a 

printing error, since 4 ms is too fast to be useful. 
Switched to AVG, the meter requires a 210 ms 

burst for a -1 dB reading, compared to a specified 
150 ms, while the decay matches the specification 
at 250 ms for a 20 dB fall. These are similar to a 

vu response. Three LED colours are used, green 
up to `0', orange to +8, then red up to +16. 

Below the meters are two similar sets of 

returns. Each has HF (8 kHz) and LF (60 Hz) 

shelving equalisers, pre -fade aux 1 send pot, pan 
and vol. These all work as expected. Each also 
has internally illuminated PFL and on switches. 
The upper return (A) feeds the main L/R stereo 
mix bus. 

The lower return (B) has a further two switches 
which affect its function. With all switches up, 

the group mix directly feeds its rear panel 
connector and also goes via the return controls to 

the L/R mix. Pressing the RET button at the top of 

the module selects the rear panel Tape B input to 

the return making it a multitrack monitor return, 
or aux return onto the L/R mix. The group signal 
remains only on its rear panel outlet, suitable for 

driving a multitrack recorder. 
Pressing the SUB button lower down the module 

bypasses the equaliser, aux and volume sections 
of the return, feeding the group output directly to 
the L/R mix via the panpot. In this case, the 
return input will still feed the AUX i send and PFL 

switches. 
Pressing both RET and SUB routes the return 

input into the group mix, which is then routed 
through the panpot only into the L/R mix. 

Usefully, the Delta mixing amplifier operates 
about 12 dB below the rest of the console. This 
should help prevent bus overloads, a common 
problem with a usually unrecognised cause, which 
many mixers including earlier Soundcraft models 
have not taken fully into account. This means 
that the group fader can be pulled back from its 
nominal 0 position without great risk of bus 
clipping. Clipping on virtual earth mixing buses 
is particularly bad when it does occur, because 
upon clipping, the bus is no longer operating at 
its normal very low level and impedance but 
instantaneously goes high level, spewing rubbish 
all over the adjacent bus wiring. Thus, overload 
on one bus can seriously affect signals it is not 
even connected to. 

The group outputs are described as `ground 
compensated'. They are not balanced, or 

symmetrical about earth but are referenced to the 
external earth. It was not possible to determine 

whether this is a help in practice. Groups also 
have a pre -fader insertion point on a single 

6.35 mm jack wired Ring -Send, Tip- Return. Such 

insertion wiring is often an irritation, requiring 
specially made leads, which are different from 

those required when plugging through an effects 

device from channel direct out to another 
channel's input. Usually manufacturers choose 

this method due to lack of panel space but in the 
case of the Delta, there is room on the channels 
and groups for the extra connector. Why not fit it 

and save the customer trouble? The cost is 

minimal, especially when deluxe input modules 
are sold at a premium anyway. 

Output levels on the groups measure +22.5 dBu 

into 100 kf2 and +20.5 into 600 Sl against a 

specified +21 dBu. Insert sends measure similarly 
into loads greater than 1 kIl. Group insert sends 

are driven from the mix amp, which runs 12 dB 

below normal console operating levels at -8 dBu. 

The channel inserts (deluxe input only) operate at 
the normal +4 dBu level, however, creating a 

disparity between the two which could cause 

confusion. These could have been engineered to 

match without compromising performance. If cost 

is the issue, it is better to accept things not 

matching at the inserts and to gain the benefit of 

bus overload protection. 

Distortion 
The input to output chain was tested for various 
forms of distortion, all of which proved 
uninteresting. THD +N was below 0.01% up to 

2 kHz, rising to 0.04% at 20 kHz on the 
microphone and line inputs. All intermodulation 
products measured by any method were 
negligible. 

Master module 
The master module contains the L/R main mix 

amplifiers and controls, aux master controls, 
monitoring, talkback and a fixed frequency 
oscillator. 

At the top are two meters, set to read the L/R 

mix output level or 2 -track return if 2TRK is 

pressed. These are identical to the group meters, 
with a single internal switch from peak to 

average mode. 
On the left of the module are the auxiliary 

master level controls, each with an internally 
illuminated AFL switch. This allows the auxes to 

be monitored and metered on both L/R meters. 
The auxiliary channels have enough gain to allow 

both channel and master level controls to be set 
to position 8 (out of 10) and still get standard 
output level. 

The internal talkback microphone can be sent to 

aux 1.2 or all buses using latching pushbutton 
switches. The talkback mic is flush mounted and 
accordingly is omnidirectional, with an adequate 
pick -up range and level. The switches cause the 
monitor to dim when talking to auxes and mute 
when talking to all, superimposing the mic onto 

the output's other signals. 
The oscillator is fixed to a frequency of 1 kHz 

±10 %, and measures 979 Hz and THD +N of 0.6 %, 

both within spec. It is routed directly to group 

and L/R mixing buses, producing a maximum 
level of +14 dBu with the faders fully open 

against a specified +16 dBu. The oscillator level 

control goes down to 0, and an on/off switch is 

provided. 
One monitor level control affects both the front 

panel headphone socket and rear panel monitor 
outputs. The level from this is a maximum of 

+15 dBu into >5 k S2, adequate for any monitor 
power amplifier. Plugging in headphones 
disconnects the loudspeaker outputs. The monitor 
outputs and metering automatically changeover 
when any PFL or AFL switch is selected, 
indicating the state by a warning LED on the 
monitor panel. 

The final L/R stereo mix outputs are 
electronically balanced and provide a maximum 
output level of +25.6 dBu into 600 E2, less than 
the +27 dBu specified. Shorting one leg of this 
caused no ill effects but did reduce output level by 

0.4 dB. The L/R outputs are also provided with 
insert points, and in this case there is no panel 
space for separate send and return sockets, 
perhaps the reason they are not fitted elsewhere. 
They operate at -8 dBu like the group insert 
points. 

Power supply 
The power supply is separate, fitted into a free- 

standing box. This has a front panel on/off switch, 

and three green LED indicators for +48, +17 and 
-17 V supplies. The output DC cable is captive at 
the PSU end, and fitted with a high quality 
connector at the other, with an overall length of 

3 metres. Its resistance to short circuits and heat 
were not tested but the ripple must be low, as 

shown by the lack of hum components in the 
mixer outputs. 

Summary 
The Soundcraft Delta is visually attractive and 
sturdily built, with a combination of useful 
features and simplicity of operation, which will 

make it welcome to many users of audio mixers. 
The addition of an output matrix module and 
separate routing switches would broaden the 
applications even further. 

Performance in many areas, particularly noise, 

bus headroom, crosstalk and breakthrough is well 

above average, making the operation of the mixer 
virtually `quirk free'. Buffer amplifiers are fitted 
to both faders and channel panpots, removing 
level changes caused by routing and auxiliary 
selections, historically another troublesome source 
of irritation. 

All in all, though some specifications are not 
met, this is a good value for money product that 
many users will find brings a smile to their faces 
each time they see it and use it. 
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ARSonic Sigma 1.2 
An operational report by Dave Foister 
on an unusual recording level monitor 

ARSonic's Sigma 1.2 is an unusual piece 
of equipment in many ways and one is 
that it is impossible to tell what it 
does just by looking at it. The first 

question everyone who has seen my review 
sample asked was "What is it ?" followed closely 
by "Why is it that peculiar colour ?" Maybe the 
world would welcome a change from various 
shades of black and grey but I'm not sure it's 
ready for ARSonic's maroon. 

The reason for the puzzlement is partly that 
none of its panel legending says very much about 
it, and partly that it is, as far as I know, a 
unique piece of kit addressing a small but 
underrated problem in an interesting way. 

The main function of the Sigma 1.2 is to 
monitor stereo recording levels and ensure that 
they never rise above a preset peak level. It is 
not, however, a limiter in any sense, and its gain 
during recording remains constant so it cannot 
strictly be called a dynamics processor. Although 
this all sounds paradoxical, it is really very 
simple; the material to be recorded must be 
played through the unit once before the final 
recording is made. During this dry run the unit 
senses any peaks rising above the required limit, 
and then a single button push adjusts the whole 
gain of the unit to bring the highest peak exactly 
within the allowable range. The aim is to ensure 
that the maximum possible use is made of the 
available dynamic range of the recording medium 
in a more efficient and accurate way than a 
human engineer watching flickering meters ever 
could. 

Of course, in most circumstances the required 
`dry run' will be happening anyway. In a live 
recording situation there will always be 
rehearsals and when mixing there will be plenty 
of opportunity for the unit to check levels before 
the mix is recorded. One could argue that live 
musicians never play at the same volume twice, 
particularly when the second time is a take, but a 
mix from multitrack will almost certainly contain 
the same peaks from one pass to the next. 

The unit contains sophisticated peak detection 

circuitry and the different overload characteristics 
of analogue and digital recording media have 
been allowed for by a choice of two response 
times: fast (1 ms) for digital work and slow (10 ms) 
for analogue. 

During its dry run the unit continuously 
displays the highest level encountered so far on 
each channel, expressed as dB above or below the 
chosen maximum. This can be +6, +8 or +9 dBm, 
selected by a front panel switch, although I would 
have thought a wider and finer range of 
adjustment would have been necessary in order to 
really exploit the unit. It may be that the level 
never reaches the chosen maximum, in which case 
the display shows exactly how much more gain is 
required to fully exploit the recording medium. In 
this case the gain would have to be added at the 
console, since the Sigma will only attenuate by up 
to 16 dB. The idea is not only to avoid overload 
but to remove the need for cautious 
undermodding, even by a few dB. 

Once the dry run is complete, the ADJUST button 
forces the necessary gain adjustment, which, of 
course, is applied equally to both channels in 
order to preserve stereo imaging. If a problem 
occurs during the dry run producing an 
unrealistic peak (someone kicking a microphone 
stand for instance) the peak hold circuitry can be 
reset simply. At any time the current gain setting 
can be shown on the displays and edited manually 
although this would appear to defeat the object; 
perhaps it is to allow a couple of dB safety 
margin to cover the enthusiasm of the take. 

I found this main function of the unit to work 
very well. Having calibrated it so that its 
maximum allowable level corresponded to FSD on 
my PCM -F1 meters, I was surprised to find I was 
consistently low with my levels and therefore not 
making full use of the F1's dynamic range. When 
levels were high, it was good to know by how 
much; an F1's peak hold light stuck at the top 
only tells you you've got a problem, not how big 
it is. 

The Sigma 1.2 contains a couple of other 
functions that strike one as having been added 

out of a feeling that level adjustment alone was 
not enough to sell the device. Firstly, it 
incorporates switchable Dynafex single -ended 
noise reduction, usable in conjunction with the 
main function. Dynafex is a combination of 
downward expander and dynamic filter, and on 
suitable source material works surprisingly well. 
It offers an adjustable threshold, although I felt 
that the lowest available value of -40 dB was too 
high for some material, pumping the quiet 
sections up and down where a threshold of -50 
would have left them alone while cleaning up the 
real noise. Variable brilliance is also provided to 
compensate for the loss of transient information 
inevitably caused by the noise reduction process. 

Also included is an automatic fade facility, 
which fades the signals at the press of a button in 
a pre -programmed time. Unfortunately the fade is 
not smooth, dropping suddenly to nothing before 
the signal has fully disappeared; this surely 
renders this feature of limited use. 

Another disappointment is the method of 
operation, which appears to have been designed 
with little thought for the demands of quick 
checking and adjustment. Most of the main 
buttons have two functions, the first of which is 
to select a parameter to view and/or edit. Once a 
button has been pressed the keys all become 
numeric entry or increment keys for editing the 
chosen parameter. This means that once a 
parameter key has been pressed, both ENTER and 
either the Up or DOWN key must be pressed to 
`accept' the current setting (whether it has been 
changed or not) before another parameter can be 
selected. It is far too easy to try to select another 
parameter without remembering to go through all 
this first; the result is that one frequently finds 
oneself unintentionally editing values and trying 
to remember what they were originally. The 
simple inclusion of an EDIT key would have 
avoided all this. 

The unit incorporates several program memories 
for storing virtually all its variables, and storage 
and recall is quick and simple. 

The build quality appears to be extremely high, 
almost to the extent of overkill. For instance the 
unit is fitted with a fan, an item not normally felt 
necessary on equipment handling mere line 
levels; necessary or not, it makes quite a loud 
mechanical whir when in operation, made the 
more noticeable by the fact that it switches in 
and out thermostatically. The design quality is 
reflected in the audio specification, which is as 
good as transparent -as indeed it ought to be 
considering it is designed to have complete final 
mixes passed through it. 

The manual takes a commendable amount of 
trouble explaining in some depth the niceties of 
levels, decibels, metering and impedances but 
unfortunately fails to describe the unit's operation 
quite so clearly; one is left interpolating the gaps 
in what appears to be a fairly average 
translation. 

The Sigma 1.2 is one of the quirkiest pieces of 
equipment I have ever encountered in almost 
every respect. It sets out to do a job few people 
realised wanted doing but proceeds to justify the 
attempt by doing it well, if a little awkwardly, 
and proving its usefulness in its limited 
application. 
ARSonic GmbH, Nurnbergerstrasse 28, 
Postfach 100118, D-8580 Beyreuth BRD, West 
Germany. 
UK: Radius, PO Box 3, Basingstoke RG24 9QA. 
USA: ARSonic US, 146 Paoli Pike, Malvern PA 
19355. 
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THE SOUND OF 
SUCCESS IN ASIA 

MAKE BIG SALES OF SPECIALIST 
SOUND EQUIPMENT AT 

Pro Audio Asia '90 
JULY 11- 131990 

HONG KONG CONVENTION & 
EXHIBITION CENTRE I 

For details, please contact: 
BUSINESS & INDUSTRIAL TRADE FAIRS LTD. 
28/F., Harbour Centre, 25 Harbour Road, 
Wanchai, Hong Kong 
Tel : 5756333 Telex : 64882 ASIEX HX 
Cable : BIPCCAB Fax : 8341171, 8345373 

..sA 
B &I 
EXHIBITION 

THE FIRST CHOICE IN 
DIGITAL AUDIO METERING 

THE DBM -1A 
REMOTE DIGITAL METER FOR SONY 

PCM -1630 and 1610 SYSTEMS 

TOTALSYSTEMS 
41 Windermere Avenue 

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

Telex: 858893 FLETEL G 

Fax: 0252 -620729 

TS12 from Soundcraft 
The TS12 offers quality, performance and reliability, exceeding the 
needs of the most discerning engineer. Equally at home in either 

analogue or digital environments. Prices from around £16,000 
SOUNDCRAFT TS12 

Superb audio spec - pefect 
for analogue or digital 
recording media 

12 bus, 24 to 36 1 /0, 
in -line console with 12 
subgroups for recording 
and mixing 

6 aux sends, expandable 
to 18, using group fader 
switches 

48 inputs available on mix - 
down, plus 6 stereo FX 
returns + further optional 4 
Quad FX modules 

G 

SOUNDCRAFT 6000 

16 or 24 bus console, 16 
to 48 input, split format 

Any group can be confi- 
gured as full sub -group 
with dedicated FX returns 

"Integrated Automation" 
- dynamic fader movement 
& mute flash solo are 
recorded and played back 
with quarter -frame SMPTE 
resolution. 

Logical, colour -coded and 
compact layout and a 
road -proven reliability 

FULL RANGE OF SOUNDCRAFT MIXING CONSOLES ON DISPLAY AND DEMONSTRATION 

153A VICTORIA ST, ST ALBANS, HERTS ALI 3TA TEL 0727 50075 FAX 0727 58977 (24 HOURS) 
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Raindirk Symphony LN 
Patrick Stapley presents an operational 
report 

aindirk Audio was set up in 1972 by 
Cyril Jones (still MD today) and Ron 
Pender, who were both ex -Sound 
Techniques. Their first console was 

installed at Ian Gillan's Kingsway Recorders and, 
amazingly enough, it's still in regular use 17 

years later in a Hamburg studio. In 1976 
Raindirk launched their most successful console, 
the Series 3, which was to be manufactured over 
the next 6 years selling a total of 50. 1977 saw 
the introduction of the Concord in -line desk, 
which was produced until 1983 selling over 40.-In 
the first half of the '80s the company concentrated 
on manufacturing customised broadcast and film 
consoles, and during 1981 to 1985 they sold 47 
desks to South Africa alone. During this period, 
Raindirk's sales to music studios tailed off, so in 
mid 1985 work began on designing a high quality 
but reasonably priced music console -the 
Symphony. The first console was delivered to Jon 
Hiseman's South London studio in December '87 
where it replaced a Concord, and since then just 
over 20 desks have been sold, with more than half 
going overseas. 

The standard Symphony is a 32 -group in -line 
console, providing 28 to 72 channels in five frame 
sizes; a 40- channel desk measures 
39%x44'/4 x97 inches (hdl). A 48 -group version is 
also available which adds just under 8 inches to 
the channel length. There are four different types 
of module that make up the console and I shall go 
through them in detail. 

I/O channel module 
Working from the top down, the group routing 
buttons are arranged in 16 odd/even pairs, there 
is also a STEREO 1 button that routes out to one of 
two stereo mix buses -all routing buttons have 
LEDs and follow the channel pan. Alternatively 
the signal can be sent direct, bypassing the 
mixing buses and summing amps -the direct 
function disables all other sends to that particular 
group. The DIRECT button has no LED. A GROUP 

MIX LEVEL control is provided for trimming the 
group output from off to +5 dB and a centre 
detent position marks normal 0 vu operation. 

The input section has switching for 48 V 

phantom power, 20 dB pad and phase reversal, it 
also includes a detented line level ( ±15 dB) and 
mic gain (0 to 70 dB). With the pad in use, the 
mic amp caters for a wide range of input levels 
(up to +26 vu) because it also switches the input 
impedance value (3,300 to 30,000 S2), direct inputs 
from instruments with high impedance (synths, 
bass guitars, etc) can be accommodated without 
the need for DI boxes. 

The equaliser is divided into six sections. There 
are high and low frequency shelving sections each 
with a choice of two frequencies -8 k to 16 k and 
80 to 160 Hz. MID 1, 2 and 3 provide peak /dip EQ 
with swept frequencies measured at, 1.4 k to 17 k, 
280 Hz to 8.4 k, and 28 Hz to 3.4 k, each has a 

fixed Q of 1.5. All EQ level controls are ±15 dB. A 

highpass Butterworth filter operates over a 

range of 30 to 330 Hz 12 dB /octave and can be 
switched in independently, causing the EQ in/out 
LED to come on at half power. The design and 
character of the EQ retains continuity with 
previous consoles, having a smooth and accurate 
response. MON switches the EQ into the monitor 
signal path but leaves the filter in the channel. 
An INSERT button also appears in this area, acting 
as a bypass button for anything patched into the 
channel insert- inserts are pre -fade. 

The cues and auxs are arranged in four sections 
giving two stereo cue sends and a total of eight 
aux sends (although only four can be used at any 
one time). The auxs have been combined in pairs 
so that Send 1 feeds either Aux 1 or Aux 5, Send 
2 feeds 2 or 6, etc. Sends 1 and 2 share controls 
for source selection and pair switching (Aux 1 and 
2 or 5 and 6); Sends 3 and 4 (Aux 3 and 4 or 5 

and 6) have an identical arrangement. This idea 
first appeared on Raindirk's 3200 console in 1984 
but sadly the console was never put into 
production; it has also been adopted by Amek on 

their Mozart and provides a neat method of 

TABLE 1 Source switching 
Override 

Status Default (post button) 
Auxs: 

Record Pre /post mon fader Post chan fader 
Mix Pre /post chan fader Post mon fader 

Cues: 
Record Pre mon fader Post mon fader 
Mix Pre chan fader Post chan fader 

doubling the auxiliary capability without taking 
up extra space. It does, however, require a degree 
of pre -planning to be used successfully, ie if you 
decide to use Aux 6 as an effects send, you have 
to be absolutely sure that the effects being fed 
from Aux 1 and 2 will not be required from that 
channel, and so on. Having said that, the desk 
already offers eight sends without the aux 
switching facility, plus the ability to use the 32 
groups as further sends via the monitor fader. 

The source switching for both auxs and cues 
automatically follow status, as shown in Table 1. 

The source is always pre -fade, unless overridden 
by local controls. 
Auxs have PRE/POST and POST switches, the cues 

have just POST switches. I must admit to finding 
the terminology a little curious in regard to the 
aux POST switches, as they perform a CH/MON 

function. There are no cut buttons for either auxs 
or cues. 

In practice the automatic switching for cues and 
auxs is a considerable time saver and if the aux 
PRE/POST buttons are left permanently in post 
there is little manual switching to be done 
between record and mix, other than switching the 
cues pre to post. The cues and auxs have been 
designed economically with a minimum of local 
controls; although this results in a very compact 
layout, it also has certain limitations -for 
example cues cannot be switched between channel 
and monitor while in a fixed status. 

The monitor section consists of a 60 mm Alp 
fader, a panpot with centre click position, a MUTE 

button (with LED) and a SOLO button that acts 
destructively unless solo status is switched to 
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THATCHED COTTAGE DIGITAL 
Six years ago, Thatched Cottage Audio 
was created with the idea of specialising in 

eight and sixteen track recording systems. 
From the very first, service and value were 
our primary concerns; for the purchasers of 
our multitrack systems we provided a stan- 
dard of back -up previously only associated 
with large scale professional installations. 
We were open every day of the year, we 
opened a recording school to offer free 
courses within recording packages; we 
started a service department specialising in 

the equipment we sold, and we offered free 
loan items if we encountered problems we 
couldn't solve speedily. 

Not surprisingly, we soon came to domi- 
nate our market, becoming ... the largest 
pro -audio supplier with nearly all the com- 
panies we dealt with (Alesis, Korg, Draw - 
mer, Casio, Fostex, Tascam, Yamaha, 
Studiomaster and a good few more). This 
had two knock -on effects; firstly, our custo- 
mers received (if possible) an even better 
service - if we were unable to help quickly 
the manufacturer could; secondly, we were 
in certain instances, able to purchase 2 
items at discount rates giving savings 
which we passed on to our customers. 
This combination of service plus value 
proved unbeatable, and last year we sold 
nearly SIX HUNDRED eight and sixteen 
track systems. During this period though, 
two significant things happened. Many of 
our customers began asking if we could 
supply more advanced systems - budget 
24 tracks for producers and artists, and 
full -blown systems for large installations. 
Unfortunately there seemed to be a huge 
price gap between sixteen and twenty -four 
track (in any case, top end multitrack was 
already handled very capably by existing 
companies). 

At the same time though, technology came 
to our assistance! Many of the companies 
we dealt with who were known for budget 
multitrack suddenly started launching lead- 
ing edge technology items at previously 
unheard of prices. For the small profes- 
sional studio, or producer /artist, Tascam 
developed the cheapest 24 track in history, 
Allen & Heath at the same time designing a 
medium price, full feature MIDI console 
with 24 track compatibility. For more 
advanced systems the Yamaha digital 
multitrack, the Fostex timecode R -DAT and 
the Digidesign hard disc recorder were all 
examples of high tech initiatives from a new 
breed of companies. 

We could not only fulfill the demand for this 
high quality professional but affordable 
equipment - in many ways it was a logical 
extension of what we already did (no other 
company had the experience we had with 
regards to the manufacturers producing the 
new product ranges). We realised however, 
that to capitalise on this advantage we 
would have to rival the facilities of the most 
up- market retailers. 

This included a special service facility, a 

twenty -four hour help -line, a brand new 
building with increased demonstration faci- 
lities and knowledgeable staff specialising 
in this new type of equipment - in short, a 

new Division. The Thatched Cottage Digital 
division! 

THE SAME AMAZING SERVICE 

AND CHOICE BUT NOW 

D GI T A L 

111:1-71 
ARAI 51000 

IIIIIIIIIIIIIII!11IIIIIII 

KORB Ml 
V 

DIBIDESIBN l la 
SOFTWARE v A 

V A 0 
v A 

FOSTEX 112 

REVOX 

YAMAHA 
DMRBX 

TASCAM MSR 24 plus A &H SABER 

At last -a fully professional 24 -track system 
for only 

£14,000 + VAT 
Combining the best selling A&H SABER in a 24.16:24 format 

(no repatchmg required) and the brand new Tascam MSR24 I" 
24 track recorder. Complete with a full jack patchbay and 

all plugs and cables. 

Call for full information and demonstration. 

I, 

SECOND HAND & EX -DEMO UNITS 

Roland D50 + PG1000 programmer £999 
Allen & Heath Sigma 32 -32 full automation & 

patchbay £13,000 
Fostex E22 W centre track mastering (dem).... £1,999 
Tascam ATR24 2" 24 track (new) £22,500 
Casio DA2 Dat £550 

Yamaha SPX 1000 multiprocessor £699 
Bel 2400ES (24 sec stereo editable sampler) £699 
Fostex 4030 synchroniser £899 
Neuman U87 (2 available) £699 
Akai S1000 2 meg expansion boards (new) £260 
Fostex El6 £2,850 
Allen & Heath Saber 24:16 (deco) £5,500 
Tascam MS16, 1" 16 track £3,999 
Drawmer DS201 gate £250 
Revox B77 £649 
Lexicon 480 with LARC world's best reverb?... £6,475 
Akai S950 memory exp £125 
Soundcraft 1" 16 track inc autolocate £2,250 
Korg M1 £1,099 
Akai S900 £799 
Atari 1040 & monitor & C -Lab Notator £799 
Studer A80 MKII inc autolocate £13,000 

This is a small selection from our current stock - 
give us a call and we will be happy to send you a 

full up -to -date list. All prices exclude VAT. 

THATCHED COTTAGE DIGITAL 

NEW PRODUCT LINES AT TCD 
AMS, TC Electronic, Mark Teknik, Guested, KEF, Westlake, 

Genelec, Dolby, Orban, BSS, Apple - For full details just phone! 

DIGITAL RECORDING 
YAMAHA DMR8X - 8:16:24 Track Workstation - 
Soon! DAT by: FOSTEX (Inc. Centre Timecode), 

SONY (DTC1000ES), CASIO Portable DAT. For full 
details just phone! 

II you aquae any Waer fnlomlabon on any of the serwces wOxh we an prwwde 

q,e a a rap on 0223 208110 or on Me man TCA number 0713 207979 11 I tarts) 

for se woe and brochures. The Wad, *torch gwes deófb of rsvllatwn 
faderes. the service amxtnwl. xmmsbabon raukbes and me equipment we 

an prom,sc shdM armer any Voesbons n you are conerbng any fund of audio 

purchase why not owe a a cal - lau haw meng to lose' We Rant become the 

largest pro-add o rea e, ,n EUROPE valour beug pa best' 

THATCHED Cm TAGE 1)5,1 VAL 

North Road, Wendy, 
Nr. Royston, Herts 

TEL: 0223 208110 
FAX: 0223 207952 

TCA 
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HAWKER 

m 
m CLAROSIAT 

POTENTIOMETERS 

FOR SOUND SENSE 

NEW 
MOTORISED 
POTENTIOMETER 

Clarostats Series 388 
Conductive Plastic Modular 
Potentiometer is renowned for 
special custom designed audio 
applications. Engineered for 
reliability, the series 388 offers 
not only standard, single, dual, 
triple and quad arrangements 
but also more specialised 
requirements, such as 

Shaft seal, mtg. seal 
Tapped element module 
High voltage stand -offs 
Dual conc. positive ground 
Dual 60° backlash 
Dual w /electrical phased 180° 
4 sect. conc. panel shaft can operate panel. 
second & third section if required 
5 sect. 1/8; 1/4 dia. shaft 
6 sect. 1/8; 1/4 dia. shaft 
Clutch with detent at L or R position 
Sect. concentric arrangements w /detent. 
3 -turn vernier drive w /push -pull switch 
Dual 3 -turn vernier drive or dual 
5-turn vernier drive 
Valley detent (1 -15 positions) 
Dual valley detent 
Valley detent conc. 
Valley detent w /push -pull (BJ) sw 
Multi- position detent (over 15 positions) 
(31 positions designed) 
Reduced body length styles 
Variable preset valley detent 
Types of terminals available on all styles 
PC terms up to .875 length 
Solder hook terms 
Terminals in forward or rear direction 
V.R. tracking 
Db tracking 
Special output curves for electrical matching 
to detents 
Linearity 
Dual pots arranged for 360° elect. output 

HAWKER 

CLAROSTAT 
CLAROSTAT- EUROPE 
Elm Road, North Shields, 
Tyne & Wear NE29 8SA 
England. 
Telephone: (091) 296 1451 
Telex: 53284 ELMSEN G. Fax: 
(091) 258 7040 

CLAROSTAT MFG. CO., INC. 
1 Washingtor Street, 
P.O. Box 489 
Dover N.H. 03820 -0489 
603- 742 -1120 
Fax: 603-742-0481 
Telex: VIA MCI 6713344 

www.americanradiohistory.com

www.americanradiohistory.com


 

AFL from the centre of the desk. 
The output of the monitor pan can be switched 

to feed into a second mix bus called STEREO 2; this 
disconnects the signal from the normal ST 1 path, 
and routes it to a second centrally placed master 
fader, which can be used to give a completely 
separate stereo output. Alternatively the ST 2 

output can be switched back into the ST I path, 
and there are two ways of doing this governed by 
central switching: ST 2 TO ST 1 MIX will feed the 
output of ST 2'S fader to the input of ST l's fader, 
providing a mix subgroup that follows ST 1 fades; 
ST 2 TO ST 1 OUTPUT feeds the ST 2 output directly to 
the ST I output so that ST 2 operates independently 
of ST l's fader- ideal for stereo crossfades. Yet 
another use for the ST 2 group is to disconnect 
unused channels from the ST 1 bus, thus reducing 
noise and creating even quieter mixes. 

Each channel contains four local status buttons 
that override master status selection; a yellow 
LED indicates local control, a green LED 
indicates that tape is being monitored and the 
monitor mute LED doubles up as a status error 
indicator. Console status will be covered in 
greater detail later. 

The channel cut is a large numbered button at 
the bottom of the module that lights when the 
channel is on. The solo function is destructive, 
muting other channels unless individual SAFE 

buttons have been selected. If channels used as 
effects returns are switched to safe, an in place 
solo with effects can be set up. All channel and 
monitor solos are put into safe by the master AFL 
button; a channel will also locally adopt AFL 
mode if its SAFE button has been selected. 

The last two controls on the channel module are 
MUTE I and MUTE 2, which provide group muting of 

channel faders via master controls. 
The channel faders are 100 mm Alps, although 

Audiofad or P &G faders can be fitted as an option 
(most consoles have Audiofad faders fitted to ST 1 

and ST 2 masters). A black scribble strip is 

incorporated above the faders. 

Talkback module 
The talkback module contains the line up 
oscillator, the aux and cue masters, and talkback 
controls. The oscillator has six frequencies (40 Hz, 

100 Hz, 1 k, 10 k, 15 k and 20 k) selected on 
buttons, there is a level control with a centre 
detent calibrated at 0 vu, an on/off switch and 
individual switching to multitrack and stereo 
with flashing LEDs to act as a warning. 

The eight aux and two cue masters are 
arranged in a column, with Aux 1 at the top, 
each master has an AFL button. 

Talkback is via a recessed FET mic and is 

controlled by two large pushbuttons marked 
STUDIO TB and COMMS. STUDIO TB is self explanatory 
but COMMS is dependent on a further five buttons 
that route the talkback to Cue 1, Cue 2, Stereo, 
Multitrack and a spare position that can be wired 
as wished. TB TO TAPE does not output a slate tone, 
which in these days of striped tape and 
sophisticated autolocators may be something of a 
redundant feature anyway. A HOLD button with a 

flashing LED enables the talkback to be locked 

on. Included in this section is the red -light switch, 
which can be wired to inhibit destructive soloing. 

Monitor module 
The first half of this module is taken up with 
three echo returns, offering on/off, level, balance, 
mono, AFL, Stereo 1 or 2 routing and sends to 
each stereo cue. 

Directly below this are five selector buttons for 

different sets of speakers. Each has its own level 
control enabling the speakers to be level matched 
pre the main monitor pot, successfully preventing 
those nasty jumps in volume that I'm sure we've 
all experienced. As no dedicated studio playback 
facility is fitted, one of these speaker positions 
can act as an SLS send, although it will not, of 

course, have an independently switchable source. 
There are eight monitor source buttons -ST I. ST 2. 

and TAPE 1 to 6-these selectors are additive, 
making it possible to listen to all eight at once if 
you really want to. The monitors can be dimmed, 
mono'ed and muted left and right; at present the 
dim level is preset within the module, somewhere 
between 10 and 30 dB to suit the client but it is 

proposed that the talkback to cues should have an 
independent dim level to facilitate 2 -way 
conversations. 

TABLE 2 

Status 
Rec 
Rec +FR 
Tape 
Tape +FR 

Channel Monitor 
Source Fader To Meter Source fader to 
Mic Large Group LI LI small stereo 
Mic Small Group LI LI large stereo 
Mir Large Group LO LO small stereo 
Mic Small Group LO LO large stereo 

Mix Tape O/P Large Stereo LO 
Mix +tape Tape 0/P Large Stereo LO 
Mix +FR Tape O!P Small Stereo LO 
Mix +FR +tape Tape O/P Small Stereo LO 
Mix +rec Tape O/P Large Group LI 
Mix +FR +rec Tape 0/P Small Group LI 

Post eh small group 
LO small group 

LO large group 
LI small stereo 
LI large stereo 

The monitor module also houses the ST 2 MASTER 

buttons, the group mute masters and the AFL 
master button (flashes when on) all of which have 
been described. 

Status module 
Another three echo returns have been 
incorporated in the module but this time they 
include 3 -band fixed frequency equalisers 
operating at 80 Hz, 2.8 kHz and 8 kHz ±15 dB 
with EQ in/out switch. Otherwise they are 
identical to the ERs in the monitor module. All 
ERs, if switched to mono, will pan using the 
BALANCE control. 

At the bottom of the module are the four master 
status buttons -RECORD, TAPE, MIX and FR (Fader 
Reverse). These keys globally set the console to a 

number of status combinations, which, as 
mentioned, can be overridden locally. A STATUS 

LOCK button is fitted to guard against accidents. 
Table 2 shows the various combinations. 

Patchbay 
The standard patchbay on a 48- channel console 
offers a total of 720 Mosses & Mitchell patch 
points, in 15 rows of 48 sockets, including 232 for 

SO 0 

o 

o 
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Specification 
Microphone Input 

Electroncially Balanced Input 
Impedance 

Input Impedance with pad 
Maximum input without pad 
Maximum input with pad 
Gain range, including pad 

Line Input 
Electroncially Balanced Input 

Impedance 
Maximum Input 
Trim range 

High pass Filter 
Butterworth response 
Frequency range 

Equalisation 
Gain range on all 5 bands 
Frequency LF Shelving 

M1 
M2 
M3 
HF Shelving 

Outputs 
Output Impedance. All outputs less than 50 12 

Max o/p into balanced load of 600 S2 +23 dB 

3,300 S2 

30,000 S2 

+10 dBV 
+30 dBV 

90dB 

10,000 12 

+22 dBV 
± 15 dB 

-12 dB/Octave 
30-330 Hz 

± 15 dB 
80 or 160 Hz 

30 Hz to 3 kHz 
3 -8 kHz 

1.6 -16 kHz 
8 or 16 kHz 

Noise 
Microphone noise Rs 150 S2 

Gain 70 dB -130 dB 
Stereo mixing noise 36 Channels -86 dB 
36 Channels, Line I/P open circuit EQ 

in, all faders at zero -84 dB 
Distortion (THD) 

Microphone Input to Group 
Output Gain 40 dB O/P 
level +10 dB 0.008% at 1 kHz 

Line Input to Group Output 0.005% at 1 kHz 
Frequency Response ±0.5 dB 

Microphone Input to Group 
Output Gain 40 dB 20 Hz to 50 kHz 

Line Input to Stereo Group 
Output 20 Hz to 50 kHz 

Leakage 
Line i/p to microphone 

amplifier 
Across Chan. Mute or 

Solo switch 
Crosstalk between adjacent 

Groups 

100 dB at 20 kHz 

100 dB to 20 kHz 

100 dB at 20 kHz 

0 dBV =0 dBm = -4 dBVU 

external equipment, six stereo tape I/Os, nine 
stereo ERs, aux, cue and monitor 0/Ps, osc, 
parallels, channel inserts, 48 multitrack I/Os 
including monitor returns and the option to wire 
through mic inputs. It is normally fitted to the 
right of the engineer but can be on the left if 
required. It is also possible to mount it remotely 
allowing extra space for additional modules. The 
patchbay is hinged for easy access and has JST 
edge connectors rather than traditional soldered 
connections, making patchfield re- arrangements a 
much easier task. There is space allowed directly 
below the patchbay that will accommodate an 
additional eight rows. 

Metering 
Mechanical vu meters are standard, although 
switchable vu/ppm bargaph meters should be 
available now. These will comprise 40 LEDs and 
offer peak hold, an offset zero facility and two 
expansion modes for accurate tape alignment. 
Meters are provided for all 32 groups, ST 1, ST 2, 

cues and auxs -on desks with 48 or more channels 

48 group meters are standard. A phase meter and 
mono meter are extra. 

Noise 
The console is noticeably quiet. Raindirk provided 
me with test figures made as part of a final QC 
on a console before delivery giving noise 
measurements of -130 dBm for the mic (150 fl, 
gain 70 dB) and -87 dBm for the stereo output, ie 
36 channels all faders set to 0 dB. Switching on 
the desk was also quiet. Crosstalk performance 
was impressive throughout the console with 
Raindirk's figures showing 100 dB at 20 kHz and 
a frequency response ( -1 dB points) of: line I/P to 
stereo 0/P -16 Hz to 62 kHz; mic I/P to group 
0/P -16 Hz to 65 kHz (gain 40 dB). 

PROMS 
The Symphony offers additional options by 
replacing a PROM within each channel, and using 
the status REC +TAPE. In the standard console this 

CM SERIES. BROADCASTING -FILM -VIDEO 

2 and 4 Group Outputs. 3 Standard Frame Sizes CHI L.TUp 1\1 
CHILTON AUDIO LTD Chilton Works, 6 -8 Wolsey Road, Ashford, 

Middlesex, TW15 2RB Phone 0784 247124. Fax 0784 240159 
Contact Paul Reps 
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status causes the cues to switch from the tape to 
the input path, enabling musicians to carry on 
rehearsing during a multitrack playback. Other 
alternatives are to provide simultaneous 
monitoring of tape and group, or to provide a 
switchable mic/line facility (useful for example if 
a large bank of synths are permanently plugged 
into the channels). The final PROM issue 
combines the post -channel and monitor fader 
outputs to the routing matrix, allowing two mic 
inputs to be fed into one channel and mixed to a 
single track or split to odd and even tracks. 

The ideal of dual mic inputs has been taken a 
stage further on the 48 -track Symphony, where a 
second dedicated mic I/O section has been added 
to each channel. This crams in a gain control, 
phantom power, pad, phase, HP filter, rotary 
fader, monitor fader flip (allowing the mic input 
to be controlled by a linear rather than rotary 
fader) and three subrouting buttons that select 
mic 2 to the left groups, the right groups, or 
groups 25 to 48. The console has been designed 
with the mobile market in mind and 72- channel 
(144 mic inputs) and 52- channel versions have 
been sold to The Manor Mobile in the UK and to 
El Camion in Spain. 

Future 
Raindirk is a reasonably small operation with a 
total staff of 14; this year they intend to produce 
15 Symphony's along with their other orders. 
There are also plans to build a smaller Symphony 
suited to high quality classical recording and a 
larger more expensive version offering enhanced 
facilities. 

At present the Symphony is mute and fader 
automation ready, and will accept any of the 
popular systems, although it is proposed to fit a 
proprietary automation system, which will include 
dedicated local controls (rather than cursor 
controlled channel switching). Other additions, 
which should be incorporated before this year's 
APRS in June, include a master AFL/PFL switch, 
and a new module for foldback mixing. 

Conclusion 
The Raindirk Symphony represents extremely 
good value for money. As would be expected, with 
keeping costs low, certain small compromises 
have been made but the overall quality of the 
desk shows no sign of compromise. Indeed it offers 
one or two features that are absent on other much 
more expensive consoles. Its noise floor, crosstalk 
and general specifications are impressive and 
reflect the professional standards that one would 
expect from its pedigree. Taking into 
consideration the console's price and quality, 
along with its ongoing evolvement, the Symphony 
should put Raindirk's name firmly back in the 
music studio. 
Raindirk Audio, Tweedmain Ltd, 33A Bridge 
Street, Downham Market, Norfolk PE38 9DW, 
UK. 
UK: The Home Service, Unit 2, 12 William Road, 
London NW1 3EN. 
USA: No distribution at present. 
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The Best of both Worlds 
Whether you are recording your 
hits on analogue or digital 
machines, telcom c4 offers you the 
best from a big noise in noise 
reduction. 

This processing method requires 
no line -up procedures and 
provides a dynamic range of up to 
118 dB. 

It improves analogue recorders to 
18 -bit comparable performance 
with natural sound and low tape 
noise. 

Digital recorders such as DASH, 
PD, R -DAT etc are improved to 20- 
bit comparable performance for 
more recording headroom and 
less quantisation noise. 

Here are the latest additions to our 
DIAMOND EXCHANGE CARDS to 
fit a wide variety of machines: 

telcom c4-300/350 SR 
telcom c4-AC27 for BVH 2000/2500 

telcom c4 
Silence by Design 

24- channel E413 c4 multitrack 

Contact us and find out whether 
there is a CARD for your machine. 
In the UK: phone Tom Belshaw on 
012261226 

I- 
I would like to learn more about telcom! 

Address 

L 
UK: PRO -BRITRO LTD, 
35 Britannia Row, London N1 80H 

ROBERT BOSCH GMBH 
Lindener Str. 15, D -3340 Wolfenbüttel 
Phone (05331)83-364, Telex 9 5 651 ant wf 

l= 
Bosch Telecom 
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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 JUNE issue must reach these offices by 20th APRIL 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 (11 the job is for the purpose of a private householder or (21 it is in a 
business employing less than six persons or (31 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. 

i 

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. 

THE COMPLETE 

DIRECT 
Record Pressings 
Cassette Duplication 
Compact Discs 
Post Mastering 
P.Q. Encoding 
Print & Reprographics 
Video Duplication 
Competitive Prices 
Free Quotations 

Make it with us 
We make the hits rl 

MARKET LEADERS 
$ 01 446 3218 LONDON 
271* 0480 61880 CAMBRIDGE 

THE CASSETTE DUPLICATING SPECIALISTS 

Real time & high speed loop bin duplication, 
printing & packaging. Blanks wound to length 

TEL: 061 -973 1884 

CASSETTE DUPLICATORS 
The specialists in the supply and servicing 

of cassette duplication equipment 

SONY TELEX GRAFF TASCAM WOLLENSAK 

AIWA Cassette Decks 

Bulk Custom Wound Cassettes 

AKG BEYER JBL FOSTEX SECK 

SCS AUDIO VISUAL LW BODEN STREET 

CHARD SOMERSET. 

TELEPHONE O460 67237 
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SERVICES 

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 

TAPELINE 
Blank & Duplicated Cassettes 

Real time cassette duplication 
From Y. reel, PCM Beta digital, DAT 
or cassette masters 
Custom Wound Ferric or 
Chrome Cassettes 
Labels & Inlays Shrinkwrapping 

Telephone (anytime) 

061 -336 5438 
High Quality, Low Cost, Express Service 

53 -55 CORPORATION ROAD, AUDENSHAW, MANCHESTER M34 SLY 

HIGH SPEED HIGH QUALITY LOOP -BIN 

DUPLICATING BY SRL TAPE SERVICES 
10016V A QUALITY 

REEL REEL NAB \ / CASSETTES 

L IEC 
QUALITY 

F1 PCM DIGITAL - IN , . OUT CASSETTES 

AUDIO J- DOLBY C / \ QUALITY 
CASSETTE IDOLBY B CASSETTES 

THE BETTER THE MASTER. THE BETTER THE COPY, 

HOW MANY WOULD YOU LIKE' 100.5000 
01 868 5555 01 866 5555 PHONE FOR PRICE CHECK 

jbs records 
MUSIC -SPEECH -DATA 

REAL -TIME /HIGHER -SPEED Quality Cassette 
Duplication and Blanks from 1 -1000. Computer printed 

Labels. Solo. 1/4 " Veal, Sony Betamax or R -DAT recording. 
Fast Security Delivery service. 

FILTERBOND LTD, jbs records div, FREEPOST 
19 SADLERS WAY, HERTFORD, SG14 2BR 0992- 500101 

If you wont cassette copies 
of the highest quality 

delivered on time 
at a price you can afford 

Station House, Station Yard, 

Hinckley, Leicestershire LE10 lUE 

Tel: (0455) 251551 

4elzol nw 4Lcúeo 
A' 

340.344 LEA BRIDGE ROAD, LEYTON, LONDON E10 7LD 

PHONE 01-556 1125 * FAX NO. 01.539 8834 

THE AUDIO CASSETTE SPECIALISTS 
For all your duplicating and blank cassette requirements 
STANDARD AND CHROME TAPE 

A CLEAR, BLACK AND COLOURED SHELLS 
or ANY LENGTH FROM C3 to C96 

INLAY AND LABEL PRINTING 
RECORDING FACILITIES AVAILABLE 

SOMETHING EVERY 

STUDIO MUST HAVE! V 
Tape Deck Console 
with up to 11 units rack PPP 

mounting facility. 
Fits all popular tape decks 
and NO RACK MOUNTING 
KITS ARE NECESSARY. 
REVOX TASCAM FOSTEX 
(including the 7" Fostex Deck) ' 

with Free rack mounting 
screw kit 

£ 109.00 PLUS 
This product is designed and manufactured 

\\^ 

VAT 
by us 

TASCAM We are a major TASCAM 
dealer for 4, 8, 16 & 24 track 

STU'DER REVOX 
SALES HIRE SERVICE 

AMPEX All formats up to 2" from 

stock at competitive prices 

MAIL ORDER ANYWHERE ACCESS VISA 

TjProfeffionoI 7 HOVE PARK VILLAS 
HOVE, EAST SUSSEX 

sAgozAudio BN3 6HP 
TEL: 102731 822485 

LOCKWOOD, TANNOY, etc., new and used 
equipment always available and wanted. 
Lockwood Audio Sales 01 -866 0671. (X) 
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24 Track Amek Angela. 
C -Mix automation. 

1,200 sq.ft. Live Room. 
Lexicon 480L. Otari 2- track. 

Phone Tim Strickland on 
0742 750283 

for further details 

AN= ImeN16 

2 STUDIOS 

LOADS OF K'BDS inc 
FAIRLIGHT 3 Rev. 7 

WITH WORM DRIVE 

CHAPPELL 9'- 
THE BEST RECORDING 

PIANO IN LONDON! 

HUGE CONTROL ROOM, 
CATERING & BEAUTIFUL 

LOCATION 

PARSIFAL 
Lamb House, Church Street, Chiswick W4 2PD 

Telephone: 01 -994 7711/4445 

The Country House 
24 track, residential recording studio 

Recent Clients: 
Betty Boo Rhythm King Records 
Lene Lovich Pathfinder Records 

Simmons Records BMG /RCA Records 
Sniff 'n' the Tears Netto Music Ltd 

And our rates are cheaper 
than you may think! 

For a colour brochure or any info call 

0359 31800 NOW! 

manqueo 
AUDIO AND SYSTEMS 

JBL DDA HNM 

O YAMAHA t5s FOStla 

Soundcraft VIAIt(\ à 4mur.wm 

RIM I )r:ntilk'r $1£ENNNflfnr 

Tel 0932 566777 01 -439 8421 

04 1-35 7 4306 F,ix 0932 568989 

RECORDING STUDIO WANTED 
Looking to buy large package of studio equipment 

for one or more studios. All cash offer - 
also looking for unused pieces - Neve equipment, 

Valve microphones, outboard gear etc. 
Tel: USA (818) 346 9007, ask for Dave 

MAGNIFICENT DETACHED BUNGALOW 
(furnished) near London /M25 with extraordinary 
planning permission for 30' x 20' x 17' private 
studio. Detached study overlooking beautiful 
garden. Tremendous potential. Ideal freelance 
creative musician /artist /engineer. Unique bargain - £129,500. Possible mortgage subsidy until 1992. 
Early completion - no long chains /timewasters. 
0474 813851. 
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) 

HELP!! 
THE COLONIES NEED GOOD 

EQUIPMENT! 
Send us your Neve and SSL, your 

Pultecs and Fairchilds, your 
huddled Neumanns, and AKGs. 

MERCENARY AUDIO 
"this is not a problem" 

0101- 617- 784 -7610 TEL 
0101- 617- 784 -9244 FAX 

WANTED! NEVE EQUIPMENT 
OF ALL TYPES. WE BUY AND SELL VALVE 

MICROPHONES, OUTBOARD GEAR AND CONSOLES. 

Dan Alexander Audio 
2944 San Pablo, Berkeley, CA 94702, USA 

Tel: 1415) 644 -2363 
Fax: 1415) 644.1848 

STUDER -REVOX 
SERVICE 

NEW & USED SALES 
Factory condition machines 

currently available 
Studer A62 Stereo Trolly £800.00 
Studer B62 Stereo Trolly £1,200.00 
Studer C37 Stereo £800.00 
Studer B67 Mk! VU .75 £2,400.00 
Studer B67 MkI 301PS Trolly £2,600.00 
Studer A80 Mk I 8-track £4,500.00 
Studer A807 HS Trolly £5,000.00 
Revox PR99 MkI Trolly £1,100.00 
Revox A77 Mk4 2 -track £470.00 
Revox A700 2 -track £750.00 
Revox B77 HS £750.00 

All Calibrated and Guaranteed 

We will refurbish your 
old Studer or Revox 
to factory condition 

CALL 
0246 -275479 

M.&B.RApIO 
SURPL1 LLLC IRO \ ICS.A\ U 1L51 EQLIPMENT 

86 BISHOPGATE STREET, LEEDS, WEST YORKSHIRE LSI 4BB 

Tel: (0532) 435649 

StudiO, 1ape Recorder. 
Studer 567 Sanyo ( on.,de 
Studer 567 Stereo Portahle. 
Studer 567 Mono (',n,.,tl,.,0 l'o0rahl, 
Studer A62 Stc, , ( ole or R,r .ihl, 
Studer 562 Marco l' 

, 

iablen ('o1/..de. .. 

Studer (17 Stereo IVal,el .. 

£17511 

£16511 
£I1511 

£4511 
.. £01x1 
.. ..£Mx1 

1 yre. TR55 Stereo 311 II'S. 
Nap., 4'y Stereo xin, l'il,u .. 

.... .. .. ....f17511 
f23101 

,a JI tth Pilot £141X1 
açt.i I I I %Lvu,.. 
I R1.11 l'rolinc Ileut.mta, 

.. ..E41x1 
.. E4011 

l hei 41/00 Report 1 

l:In, 41/001C Repon 
.f45 

.. £I45 Iti 1,7 Speaker, 05 1,1'e ,.it, Quad. .. .. .. ..... £450 
I MT 140 rehu Platc. .. 
1-111 2411 tilcfCtl Cold r I ul 

..£51x1 
£7511 

.,he. ('r1204 Coo, I Ste101 l'air ..£450 
I,.11/16. SPIO Dual Re,rJ ne.0. .. E7511 

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. 
PHILIPS VALVE CONDENSER microphone 
EL6051/O1, cardioid and omnidirectional head 
with power supply, collectors piece, sale or swap 
Michael Howard, 7 Monastery Road, Clondalkin, 
Co. Dublin. Tel: 0001 592521. 

TASCAM /SENN /BEYER, trade counter. Erricks 
VCD, Brighouse 722121. (X) 

STUDIO A80 MK2, 2" 24 -TRK. Excellent 
condition autolocator and 16 -track head -block 
included, guarantee available, etc. £10,500 o.n.o. 
01 -498 0781. 
MCI 8 TRACK 1" 3 speed tape recorder (serviced 
by Sony MCI) only £1,600 +VAT. Includes full 
RTZ remote control, variable spooling, Dolby 
control. Bob 01 -253 4399 X3275. 

! AT LAST ! 

SPECIALIST FINANCE 
FOR PRO -AUDIO 

NO EJeposit 
No Front End V.A.T. 

s Low Interest Rates 
£100,000 of equipment is yours 
for less than £3,000 inc. V.A.T. 

Contact : 

Malcolm loft and Warren Palmer 

A.P.T. Financial Services Ltd. 

Tel: 0344 890289 

Fax: 0344 882003 

Bob Turner Pro -Sound 
& Vision Sales 

NEW SHOWROOMS NOW OPEN 

SPECIAL OFFER 
NEW... 
ART SGE 120 bit 20K) Digital analogue effects 

processor E425.00 
ART EXT Reverb multi effects sampler £445.00 
ART Multiverb II £325.00 
JBL Control 10 studio monitors la pair) £666.00 
Fostex E22 'h" 2 tek master recorder with 

centre timecode £2,250.00 
Fostex E16 16 trk £3,150.00 
Fostex 4050 SMPT MIDI autolocator .£600.00 

NEW IN STOCK... 
BSS DPR 504 Quad gate £585.00 
BSS DPR 502 MIDI stereo gate £585.00 
BSS DPR 416 4 ch. active DI box £395.00 
BSS DPR 402 Stereo comp /limiter /exp /gate /de esser £658.00 
JBL /Urei 7110 Compressor limiter £395.00 
TC Electronics 2290 4 secs -64 secs sampler POA 
TC Electronics 1128 Programmable, MIDI. SMPT, 

pink noise, EQ + spectrum analyser POA 
TC Electronics 1280 Stereo delay POA 
TC Electronics 1380 multitap delay POA 
TC Electronics 2240 Stereo 4 band parametric EQ POA 
Soundtracs PC midi consoles 16 or 24 frame POA 
Seck 24.2 desks Itwo left!) £650.00 
Seck 18.8.2 desk £900.00 
Tascare MS24 plus 3500 consoles arriving shortly_ _. POA 
Valley People range ...in stock ...ring for demo 

SECOND HAND OR EX DEMO... 
Studer 820 +Dolby SR 24 trk £40,000.00 
Studer A80 8 trk (beautiful condition) £1,750.00 
Studer 867 in console (mint!) £2,300.00 
Studer 862 in console Imintl £1,100.00 
Drawmer M500 stereo comp /lim /exp /de -esser £600.00 
Revox 877 Mkll H/S (mint) £725.00 
Revox 877 Mkll H/S (domestic use only ...as newl E900.00 
Bruel & Kjaer microphones, ex. demo ... ring for models and price! 
Fostex 816 +autolocate £2,100.00 
Fostex E16 +autolocate £2,900.00 
Fostex E8 (ex- demo...as new) £1,700.00 
Fostex R8 lex- demo...as newt £1,150.00 
Fostex Model 80 18 trk) £695.00 
RAM Micro 12.8.2 desk (mint) £700.00 
Urei 1178 stereo limiter £850.00 
Headphones from £65.00 
Used mic stands from E20.00 
Stand easy pods for outboard please ring 
Studer A80 24 trk £915.00 
Soundcraft 1600 console 24/16/2 £6,500.00 
BTX 4500 synchroniser £500.00 
Neumann SM2 stereo valve mic £1,250.00 
Eventide SP2016 £2,950.00 
We have more in stock both new and second hand. on display 

in our new showrooms! 

RING FOR MORE DETAILS. 

TEL. NO. 0244 881708 
FAX. NO. 0244 880538 

1 SEAHILL RD, SAUGHALL, CHESTER 
CHESHIRE CH1 6BJ 

AKG C12 
AKG D202E (x2) 

Revox B77 with remote 
Sensible Offers - will split 

01 -995 0586 
IMMACULATE CONDITION: EAR 822Q & 
823MQ valve equalisers - £425 each. Yamaha Rev 
7 - £575. Valley People Dynamite, stereo corn - 
pressor - £375. Offers, tel: 01 -445 9211 (private 
sale). 
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BC1204 BROADCAST CONSOLE INSTALLED IN RADIO BORDERS 

Our new Broadcast Console type BC1204 
has been specifically designed for small Radio 
Stations. All the necessary facilities required 
for smooth operation have been incorporated 
in this design. In spite of the low cost of this 
console we are using same quality 
components as on our larger consoles, with a 
life span of 10 -15 years. These are options 
available to suit most configurations. Contact 
us for further information. 

rw ELECTRONICS Unit A8, Pinfold Industrial Estate, 
LIMITED Rhyl, Clwyd LL18 2YR, U.K. 

Tel. 10745) 338864 Fax. 10745) 343693 

IS-20i11 MAY IL)L)U 

A TERRIFIC WEEKEND'S SAILING EVENT 
WITH ALL PROCEEDS GOING TO THE 1990 D.E.A.F NOMINATED CAUSE. 

20 8 -BERTH YACHTS 

ONSHORE ACTIVITIES INCLUDING 
SKIPPER'S SUPPER" 

FULL ACCOMPANYING PROGRAMME FOR 

COLLEAGUES. FAMILY AND FRIENDS 

HOTEL ROOMS AVAILABLE AT SPECIAL RATES 

IN EXCESS OF £2,000.00 WAS RAISED IN 1989. 
OUR TARGET IS £8,000.00 FOR 1990 

BOOK NOW AND HELP US 
TOWARDS THE TARGET! 
DETAILS AVAILABLE FROM. 

KEN WALKER OR BRENDA WHITE 
PASTY 90. 

4-8 HIGH ST.. BURHAM. 
SLOUCH, SLI 21H 

TEL 0628 662633 

FAX: 0628 665882 

P4 A 4 3 4 11 1 
Professional Audio Sailing TrophY 

PA'I w 'r w ° 
` MIDI,ardx 
-UNIVERSALcónn 
N-CA '-`sEollduIá1 enclosure system 

1n ln l, 

Elegant solutions to all your interconnection.problems 

MANUFACTURE AND UK SALES ISOTRACK. PO Box 18, P00LE' NI4 BEA e (0202) 747191 

OVERSEAS SALES KELSEY ACOUSTICS LTD.. 28 Powis lemon. LONDON, W111JH. 10 01- 727 -1046 

Leading manufacturers and distributors of 
pro -audio equipment need talented, 

professional people in the following areas: 

European Sales Management 
UK Sales Engineers 
Analogue and Digital Design 
System Projects 
Product Management /Engineering 
Service Engineering 
Software Development 
Test Engineering 

If you possess the relevant experience, 
write or phone 

Mike Jones, Broadcast Professionals 
Unit 9b, Intec 2, Wade Road, Basingstoke 

Hants. RG24 ONE 
Telephone (0256) 470704 

Broadcast 
Professionals 

The Broadcast Division of Professional & Technical Appointments 

SERVICE ENGINEER REQUIRED 
BY LEADING PRO -AUDIO COMPANY 
To service, repair and maintain a wide 

range of Pro -Audio equipment, in a brand 
new, bright and airy, well equipped 

workshop environment. The job 
specification also includes some field 

servicing and installation work. Applicants 
should have a good analogue background 

with some digital experience. Salary is 
dependent on experience and is negotiable. 

Applications should be made to 
Jon Raper on 01 -800 8288 

STUDIO 
SOUND 

AND BaMDCASr a+oaIEERnc 

CIRCULATION 
DETAILS 

STUDIO SOUND a available 
without charge to key personnel 

actively engaged in sound recording 
in any part of the world. Copies must 

be individually requested. Nom 

qualifying readers will be notified in 

writing and invited to take out a 

subscription Isee below for details) 

NEW READER ENQUIRIES: Link 
House Publications plc, Link House, 

Dingwall Avenue, Croydon CR9 2TA, 
UK. Tel: 01.686 2599 

EXISTING READER ENQUIRIES: 
Circulation Dept, Studio Sound. Link 
House Magazines Ltd, Central House, 

27 Park Street, Croydon 
CR011D, UK 

Changes of address should be 

notified in writing to this address 

and the label containing the old 

address and reference number should 
be enclosed to ensure accuracy 

SUBSCRIPTION ENQUIRIES: 
Subscription Dept, Studio Sound, 

Link House Magazines Ltd. 120-126 

Lavender Avenue, Mitcham, Surrey 
CR9 3HP, UK 

The cost of an annual subscription to 

Studio Sound is: 

UK: (24.00 
Overseas surface mail: f30.50/US$52 

Overseas air mail £52.5011489 
USA airspeeded delivery $70 

The publishers reserve the right to 
refuse applications considered 

inappropriate and restrict the 
number of free copies sent to any one 

company or organisation 

Studio Sound is available without charge to qualified readers: these are key personnel actively engaged in sound recording in any part of the world. The Publisher reserves the right to refuse application 
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 £24.00. Published by 
the proprietors Link House Magazines Limited, Link House, Dingwall Avenue, Croydon CR9 2TA and printed by Lawrence -Allen (Colour Printers) Ltd., Gloucester Street, Weston -super -Mare, Avon BS23 I TB. 
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TOTAL CO\TROL 

JBL Control 5 

If you are looking for a versatile corn- 
pact loudspeaker, a little control might 
be in order. Specifically, the JBL Con- 
trol 1. It's the smallest system in the 
famous JBL Control Series. The Con- 
trol 1 combines the well known JBL 
sound with a unique approach to en- 
closure construction. Molded from 
dense polypropylene structural foam, 
the enclosure is both nonresonant 
and very durable. 

The 130 mm low fre- 
quency driver is matched to a 19 mm 
high frequency device by a sophisti- 
cated dividing network incorporating 
a power protection unit. As a bonus, 
both drivers are magnetically shield- 
ed, making the Control 1 ideal for 
audio /video applications. 

Where space permits, the Control 5 offers even more con- 
trol. Using the same construction techniques as the Control 1, the Control 5's 
larger enclosure permits the use of a 165 mm low frequency driver for better 
sensitivity and extended bass response. JBL's remarkable 25 mm pure tita- 
nium high frequency unit extends your control beyond the limits of human 
hearing. A dividing network featuring the highest quality corn ponents, bypass 
capacitors and a power protection device complete the system. As in the 
Control 1, both drivers in the Control 5 are magnetically shielded, permitting 
use near video monitors without sending the picture out of 
control. 

By now you should be getting the picture: 
the JBL Control 1 and Control 5 put you in control of all 
your sound decisions. Total control. 

JBL 

AUSTRIA: H, F: Stereo Center. f.Lnchrer Burdesstralle 42. 5013 Salzburg BUOIUM: Beltrmcs NV SA. Rue de la Clld e straat 29. B1080 Brussels DENMARK: Aud. Nord Danmark NS. Vester Alle 7 8000 Aarhus C 

UNITED KINGDOM: Harman (Aula) UK Ltd. lend B. Mal Street. Slough, Berk, SL2 5DD FINLAND: Studio:4k KY Atomdt 5C, 00370 He1snk FRANCE: Harman France SA, Penpole 243. 33 avenue du Maréchal de 

laure de Tassigny 94127 Fontenay s7Bos Céder GREECE Lync Hi F1, 7 Stournara St. 10683 Athens HOLLAND: AEG Nederland NV. Aletta. Jacobslaan 7 1066 BP Amsterdam ICELAND: Ste rk Danælssco Skulagata 61. 

PO Be. 5066 125 fèyk,aok ISRAEL: Selma Trade Internahorwl Ltd. 19 Echad Haam St. 66541 Tel Aviv ITALY: Linear Kahane SPA. Va Arte 50. 23125 Mlano NORWAY: Erhng Neby A'S Ryenbergvn 70. Oslo 6 

PORTUGAL: Valenbm de Carvalho C. SARL. Rua Nova do Almada, 9599, 1200 Lisboa. SPAIN: EAR PRO. Sant Gervas1 de Cassates. 17 O6022 Barcelona SWEDEN: Seplon Electronrc AB, Bo. 4048. 5-421 04 Vasera 

I rrrr,,da SWITZERLAND: Musica AG. Ramrstra0e 42.8024 Zurich. WEST GERMANY: Harman Deutschland GmbH. Hurderstrasse 1.7100 Heilbronn 
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SPOILT 
FOR 
CHOICE 
Choosing between Studer's A820 and A827 multitrack 
machines is not easy. 

True, the A820 is the flagship model and the A827 has been 
produced as a cost -effective solution, but fundamentally they 
are very similar. Both have the ultra fast proven tape transport 
with 14" reel capacity giving the highest spooling speeds 
(up to 15m /s or 590ips) for 24, 16 and 8 track tapes. Both 
feature the same microprocessor controlled DC capstan 
motor for standard 71/2/15/30ips, with reverse play and 
varispeed functions, and both incorporate the same 
comprehensive interfaces for the tape deck and audio 
peripherals. 

The Features 

A820 - The Flagship Model 
Intregration of Dolby 
A/SR noise reduction 
system 
Full automatic alignment 
of audio parameters 
including noise reduction 
Bar graph metering 
PPMNU with a resolution 
in alignment mode of 
.1db per segment 

A827 - The Cost -Effective 
Model 

Optional integration of 
TLS4000 Synchroniser 
with local control panel 
Permanent sync output 
per channel for triggering 
noise gates etc. 
Microprocessor 
controlled audio 
alignment (MDAC) 

Whatever decision is made, it will not have been easy. 
Such is the luxury of being 'Spoilt for Choice'. 

STUDER RE!/OX 
STUDER INTERNATIONAL AG Regensdorf Telephone (4111 8402960 
STUDER REVOX AMERICA INC Nashville Telephone (6151254-5651 
STUDER FRANCE S.A.R.L. Paris Telephone (114533 5858 
STUDER REVOX CANADA LTD Toronto Telephone (4161423 -2831 

BAUCH 
501"r/v»"4/ 

F. W. O. Bauch Limited 
49 Theobald Street, Boreham Wood, Herts, WD6 4RZ 
Tel: 01 -953 0091 Fax: 01 -207 5970 
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