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SPECIAL EATURES 
Mobile recording: Doug Hopkins tells Tim Leigh 
Smith about his 25 vears in location recording 

56 The cut and after: The black disc has come a 
long way since it was first developed around 70 
years ago but will it stay the distance into the 
next century? Mike Jones believes it can if there 
is sufficient improvement in quality 

70 The modern lacquer disc: Hugh Ford took a 
trip round Capitol's manufacturing plant in the 
USA 

40 Recording Genesis live: During the recent UK 
concerts Steve Turner had the job of mixing for 
video release and he recounts how he organised 
52 stage feeds into a 20 -track mix 

48 In perspective: Martin Polon discusses the value 
of associations in today's audio industry 

52 Insights: In the first of his series of columns 
Richard Elen relates his experiences with 
surround sound at the Anaheim AES convention 
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5 Editorial: Are we really giving the public what 

they want and do they realise it? 
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studio processor set -ADA Multi- Effects- Electro- 
Harmonix 64- second looper- Advantage noise and 
level meter -Inpulse One drum computer- Stand- 
Off mounts -Philips CD- Subcode processor/ 
editor -BBC -B MIDI package -MSE Microphone 
power -Electrospace Time Matrix -JBL mini and 
subwoofer speakers -Otari prototypes at AES 

53 Letters: APRS standards -Better 
listening 

54 Diary: More DSP from Neve -In brief -PPG in 
UK- Goodmans Loudspeakers sale -UK Lexicon 
distribution -Forthcoming events 

66 Studiofile: Warner, Hollywood -Terry Nelson 
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IMPORTANT 
ANNOUNCEMENT 

Sony PCMF1 /SLF1 Sony PCM701ES /SLC9 

To clear any confusion or misunderstanding 
about the above Sony Digital recording products, 
please be advised: 

1 
The Sony PCMF1 is still in production in Japan, 
and is available from HHB. The Sony SLF1 

video recorder has indeed ceased production, 
but HHB has managed to secure limited numbers 
of these desirable machines. 

2 
It should also be borne in mind that an alter- 
native system exists for applications where 

portability is not essential.This system comprises 
the Sony PCM701ES processor - identical in func- 
tion and compatability to the PCMF1 and SLC9 
video recorder. 

3 
We would like to remind you that HHB are the 
foremost authority on Digital recording in 

the UK, and are happy to give you any `clues' you 
need in this area. 

Call Noel on 01- 9613295 for further details 
and prices. 

1111Kb 
The No 1 name in Digital Audio. 

HHB Hire and Sales, Unit F New Crescent Works, Nicoll Road, 
London NW10 9AX. Tel: 01- 9613295. Telex: 923393. 

4 Studio Sound, August 1984 
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Good guys and bad guys 
In recent months the recording industry has, through 
SPARS, APRS and a number of professional publications 
including Studio Sound, brought a degree of honesty to the 
record companies over the issue of `digital' labelling of CD 
releases. Although they probably will not admit the fact, 
they grudgingly accepted the recommendations at levels 
ranging from full embracement to quietly stopping previous 
dubious practices -and only just in time. If the issue had 
not become so widely publicised when it was, the consumer 
press would have had all the ammunition it needed to wrap 
up their confused feelings over CD and this cuckoo in their 
nest would have been influentially dumped. The record 
companies don't know how lucky they were. 

From where I stand, and I imagine most of the industry, 
this issue was basic. We, the recording industry were the 
Good Guys and they, the record companies were the Bad 
Guys, although I might allow them to plead blissful 
ignorance. There are, however, questions that we as a 
professional industry ought perhaps to ask ourselves where 
the issues are not so clear and in many ways we might be 
seen as Bad Guys. 

Before this CD labelling question, there was another long 
term bubbler -how live is a live recording? Or perhaps more 
practically -how live ought a ive recording to be? It was 
never answered. Tales were rife of albums that were 
completely re- recorded keeping only the audience and bass 
drum from the original live location recording. There are 
even stories of overdubbing different audiences when the 
response of the original was not as enthused as the artist 
might have hoped. A recent :-.,raw poll of a number of 
mobiles and studios who mix a lot of live albums showed 
that 50% said it doesn't happen as much as it used to, and 
the other 50% said that it happened more now although 
they didn't do much of it themselves. Make your own mind 
up or perhaps you know better. 

There are of course many reasons for such repair jobs. 
There can really be little to fault the actual process of 
improving live recordings as such and I have actually done 
it myself. The question must be, however, how much can 
you alter, replace, repair, etc. and still describe the 
recording as live on the finished product? This is perhaps 
the opposite of the CD issue in that here we are trying to 
pass a technically superior product off as what is sometimes 
recognised as not usually to such a level, rather than 
pretend that an `inferior' product is really something better. 
However, surely the question must be put -we may be 
tacitly approving of a misleading statement that is in fact 
giving a better product but as not what it claims to be. The 
ethics are far from clear and it surely must be a matter of 

degree. Completely wrong, I feel though, is the addition of 
stacked harmonies and instruments, etc, that were not 
present on stage at the original recording. If we consider 
the live album as an advert for an artist, then presenting 
as a live performance something that is far from a real live 
performance is wrong. 

This occurence is not restricted to disc by any means. 
There was recently a promo video from a well known Irish 
band where they were very clearly miming to a backing 
track with vocals for half of the clip and this was shot 
from the front of the stage. There were then shots of the 
backs of the band taken from the rear of the stage looking 
out into the audience which were undoubtedly from a live 
show. By intercutting these shots it produced a clip that 
looked like a live recording but due to the limited camera 
angles, lack of continuity of stage lighting and positioning 
of the singer were patently not. No claims were made that 
it was live but the attempt was obviously to make this 
band appear to be far superior on stage than they really 
are. 

While on the subject of live recording -if the audience are 
going to be the only live part of a `live' recording perhaps 
more attention could be paid to the art of recording them. 
Straight clapping simply sounds like rain on a tin roof and 
is almost impossible to record in a way that sounds right. 
However the positioning of audience mics is critical -too 
high above the audience and the response sounds single 
level; and too close a pair of mics gives a stereo image of 
two separate audiences or at worst, you have spot miked 
the one idiot in the audience. Some of the best audience 
recordings that I have heard were with multi -mic 
techniques to try to capture the full variety of audience 
sounds. Very good examples of this technique were to be 
found on the TV special recordings made by Ruggles -Reeber 
& Associates who have had to apply themselves to this area 
so that they can obtain a proper audience sound for Tate 
surround sound. 

A further thought -with the increased use of electronic 
instruments on stage and the studio, there are some bands 
that are recorded completely DI'd excepting the vocal mic. 
The output of the instruments will sound the same on stage 
as in the studio. In cases where this is taken even further 
and the instruments are under sequencer /memory control 
simply replaying their memories used for the recording -the 
concept of the live performance as being an interaction 
between audience and artist is subtly destroyed. 

How long will it be before the audience, as the only truly 
live part of such a `live' recording, decide that it is time to 
collect their royalties. Keith Spencer -Allen 

AND BROADCAST ENGINEERING 

STUDIO SOUND is published on the 
second Friday of the preceding month. 
The magazine is available on a rigidly 
controlled requested basis only to 
qualified personnel (see back page for 
terms) or for an annual cost of £14.00 
UK, $40 US surface mail, $75 US 
airmail, £20.25 overseas surface mail 
or £32.50 overseas airmail to non- 
qualifying readers or where more than 
two copies are required in a studio or 
small organisation. All subscription 

enquiries, including changes of address 
(which should be in writing and 
preferably including an old address 
label or at least the 7 -digit label code) 
should be made to the Subscription 
Department, Link House, 
Dingwall Avenue, Croydon CR9 
2TA, Great Britain. 
US mailing agents: Postmaster 
please send address corrections to 
Studio Sound, do Expediters of the 
Printed Word Ltd, 515 Madison 

Avenue, New York, NY 10022. 
Total average net circulation of 13,925 
per issue during 1983. UK: 5,821. 
Overseas: 8,104. (ABC audited) 
Studio Sound and Broadcast 
Engineering incorporates Sound 
International and Beat Instrumental. 
Printed in England 
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Turnkey is first 
for all Soundcraft 
systems "Nobody knows Soundcraft better" 

Complete systems 
featuring the Otan 
MTR90 Workhorse 
also recommended. 

We ofer,nighly 
competetitive prices 
on package systems. 

Call us far full details 
or a quotation. 

Nobody kiows Soundcraft better 

"Experience is the key. 
Turnkey's commitment to 
our products has resulted in 
a stream of highly success- 
ful installations over the 
years. 

They are the experts at 
putting Soundcraft systems 
in and making them run. 
And at keeping them that 
way. 

For complete studio 
design, supply and installa- 
tion service, we thoroughly 
recommend that you con- 
tact Turnkey 
Nobody knows Soundcraft 
better". 
Steve Gunn 
Soundcraft Ltd. ,. 

Challencer Plus 
When the 2400 Series console was introduced, 
Soundcraft challenged the likes of MCI (Now 
MCI Sony) with more for less. And in true Soundcraft tradition, these consoles became best sellers. When the 760 -24 track recorder arrived, the added plus of a tape machine, resulted in an unbeatable multitrack sys:em for the new generation of commercial studios. All the features demanded by both producers and engineers, in one package from Soundcaft. Challenger Plus continues its success. Normally we can deliver working systems from stock. Full design, installation and backup service are available. Prices start from £23,000. 

Thu range of Soundcraft Magnetic 
products available. 
Usually from stock. 

Full specifications of 
all Soundcraft products 

on request. 

Eight track, by the Book Soundcraft's original venture into tape machines was eight track. The 381 -8 remains as the only truly compact one inch eight for the most demanding applications. Mated with the 400 Series console, the system offers professional standard compatabihty, very fast electronics and the widest possible dynamic range without need for noise reduction. 
We can supply this system, by the book, from 

£7,199, plus full installation, etc, as required. 
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The 20i Series 
isaiso wiled for 
many PI and budges 
multitrack applications. 

"Our technicians specialise in vari- 
ous fields. Their skills extend 
through pre -delivery checks, instal- 
lation, comissioning and full backup. 

We undertake callout service as 
well as regular maintenance con- 
tracts. Close contact with the factory 
means we tackle and solve any 
problem, fast. 
Nobody knows Soundcraft better". 
Duncan 

Technical CL /11 Turnkey Techru'cal Manager r 

Soundcraft Vision Systems. 
If you belong to the minority of audio engineers who 

believe that the quality of sound with vision should match the 
picture, then the 200 Series modular console may well be your 

answer.It's built to Soundcraft standards of quality, meaning that both 
reliability and performance conform to the stringent requirements of video 

recording studios. Consoles offer up to 24 inputs, mount conveniently in any location, 
and the price brings the quality of Soundcraft within reach for any video application. 

Customisation, installation and interface available. Prices start from under £1,000. 

"Our service 
only begins with 
the supply of all 
Soundcraft audio 
products. 
(mostly from our 
stock) 

We also sup- 
ply and deliver, 
on time, all of the 
ancillaries that 
help to make a 
studio work. 

Add to this our Turnkey Two studio 
design service, experienced installa- 
tion and backup, and you have a com- 
plete service of studio supply that no- 
one can beat. 
Nobody knows Sound aflt b - tt, r" 
Garry Robson 
Turnkey Sales Manager. 

The Outstanding, Fifty Fifty Systems 
Price is not the only reason why eight track is such an attractive 

proposition for production recording. The track count is plenty enough in 
many cases, easy to work with, in particular as used in self -op installations. 

Packaging the Soundcraft Series 400B with the Otani 5050 eight track, 
shows three distinct advantages. There's the economy of half inch, the 

bother free reliability of both brands, and the fastest and yet most 
comprehensive operating features in their class. 

Find out more about the Fifty Fifty systems from 
Turnkey, from just £4,999 

This is a custom console. 
We can supply with up to tweny 
four input modules Please call us 

for full information. Specialised mods are 
also possible on request. Nobody knows Soundcraft better. 

Rock Bottom Producer System 
The concept of the original Soundcraft Producer System 
was more than just offering advanced production facilities 
at a price. 

Great emphasis, as always, was placed on providing a 
quality sixteen track system with a high standard of 
operational reliability. As well as offering the sixteen on 
two or one inch Soundcrafts, we also offer the Rock Bottom 
Producer package which includes the Tascam 85 -16B. In 
our experience, this is the only competitively priced 
multitrack to come up to both the quality and reliability 
standards of Soundcraft. Producer Systems at Turnkey, 
start from £11,700 

For full information 
on any Soundcraft 

product contact us at 

cftu e Bondrent 
on 

View Road 
L NW9 TEL 

Lr Phone 01 -202 4366 
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white Crow Audio 
uses SONEX a little 

d 

and so do 
thousands 
of others. 

Pictures do speak louder than words. 

When we asked our customers to 
show us how they used SONEX, we 
weren't surprised to hear that it did 
the job. We knew that this patented 
acoustic foam with a specially sculp- 
tured anechoic design abscrbs sound 
successfully. What really amazed us 
was the number of different 
applications they showed us. And 
what you're looking at here are just 
five responses out of the hundreds 
we've received. Even so, you can see 
(and hear) for yourself: Wherever 
sound is the problem, SONEX is the 
solution. 
SONEX is manufactured by lllbruck /usa and 
distributed exclusively to the pro sound industry 
by Alpha Audio. 

AlpohaAudio 
Richmond. Virginia 23220 (804) 358 -3852 

COMETO 
OPTEX 

FOR AKG 

s'1 AKG 

mierenume 

There's an AKG microphone that's right for every 
application in sound recording and transmission - 
superbly engineered, they are practical and perfectly 
faithful to the original sound - unbeatable for quality, 
range and reliability. 
For AKG and your other sound equipment requirements - studio or location - contact OpTex for the finest sales 
and service and practical advice. 
OpTex (Optical & Textile Ltd) 
22 -26 Victoria Road, New Barnet 
Herts EN4 9PF, England 
Tel: 01 -441 2199 Telex: 8955869 Colcin G 
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COURSE FOR 
STUDIO ENGINEERS 

THE 11th COURSE IN THE SERIES WILL 
BE HELD SEPTEMBER 7 -14, 1984, 

UNIVERSITY OF SURREY 

The Course includes lectures on each link in the chain 
of operations, Microphone to Finished Product, to 

record sound for: 
Professional Recording Studios Radio 

Television Video 
using a large range of modern equipment assembled 

especially for this Course + workshops. 

Prospectus from: 

APRS 
23 Chestnut Avenue, 

Chorleywood, Herts., U.K. 
Telephone: 0923 772907 
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" 
We thoroughly tracks of audio, locked 

Running up to 32 

to video, is a key to the 
success of London's reconiznend leading post 

Otani from Turnkey " production facility. 
Complete Video 

Their new audio suite is designed to cope with the 
most demanding mixing and syncing requirements. 

Precision audio circuitry and tape handling, that 
keeps pace with the VTR's. 

Otani MTR90 II's are -- -- = 
their multitrack choice. 

From Turnkey. 
A total service of 

supply, design, installation 
and backup commitment. 

We congratulate 
Complete Video on their 
new suite and for choosing 
Otani from Turnkey. 

Call us about Otani or 
studio systems and design. 

We are building the 
next generation of studios. 
Brent View Road, LONDON NV/9 7EL. Telephone; 01 -202 4366 Telex; 25769 (TK BAN G) 

r key 
9 
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A Soused investment for 
Video and Broadcasting 

* General purpose stereo or 
monomixer. 

* Fully modular in construction. 
Range of modules for Broadcast 
Video or Film use. 

* Long throw plastic 
conductive faders 
standard. 

* Sweepable 
Mid EQ/ 
100Hz - 10KHz 
standard. 

* Two large illuminated VU's as standard 
(PPM's as option) on rear meter 

bridge, which houses the 
Cue Loudspeaker and 

6 digit stopwatch/ 
clock (hours -mins- 

secs). 

* Adjustable peak l.e.d. 
indicator on PPM and VU meters. 

* Three standard frame sizes 
12 -18 -24 module widths. 

* Note: stereo Line 
of Phono input 

modules are same 
width - 45mm - as 
Line /Mic module. 

* Transportable for mobile 
use, or drop through mounting 

for fixed installations. 

The Chilton CM2 and CM4 audio mixing console 
(E=EZrl D 

EVERYTHING WE DO IS JUST THAT LITTLE BIT BETTER 

Magnetic Tapes Ltd, Chilton Works, Garden Road, Richmond, Surrey. 
Tel: 01 -876 7957 Telex: 912881CW 

TRA 
STUDER A800 24T with autolocate and 

remote, 3000 hours 28,000.00 
STUDER A800 24T with autolocate and 

remote, 2000 hours 28,500.00 
STUDER A80 16T MkI 8,750.00 
STUDER A80 8T MkI 4,900.00 
3M M79 24T 9,500.00 
3M M56 16T 4,800.00 
M.C.I. JH24, 24T, current model 13,000.00 
LYREC TR532, 24T, with 16 mem. autolocate 11,000.00 
SOUNDCRAFT 8T 3,200.00 
M.C.I. JH100, 16T 7,000.00 
M.C.I. JH1 10B, stereo, mint condition 3,000.00 
FERROGRAPH STUDIO 8 Stereo on console 900.00 
FERROGRAPH STUDIO 8 Stereo 750.00 
AMPEX AG440 Stereo, on console, as new 900.00 
AMPEX AG350 Stereo, on console 350.00 
AMPEX AG351 Stereo, on console, valve 250.00 
NEVE 36 input, 4 stereo groups, 

1 master group 14,000.00 
NEVE 30 -8 -16 6,000.00 
SOUNDCRAFT 16 -24, 24 input, 24 mon. 9,200.00 

RAINDIRK 28- 24 -24, new 12,000.00 
CADAC 24 -16 4,000.00 
HELIOS 16 -8 -16 A &D Comp /Lims etc. 3,850.00 
RAINDIRK Series II, 12 -4 -8 3,000.00 
AUDIO DEVELOPMENTS 007, 8 -4, portable 1,500.00 
EVENTIDE Harmonizer H910, new 1,000.00 
BEL 16T Noise Reduction 600.00 
DBX 1 55, 4 channel 300.00 
DBX K9 cards each 175.00 
EMT 140TS Transistor plate, remote 2,000.00 
CROWN DC300 Amps 300.00 
QUAD 405/2 Amps, new 185.00 
QUAD 303 Amps, new 112.00 
MARSHALL Time Modulator 600.00 
DRAWMER Dual Gates 250.00 
DRAWMER Dual Comp /Lims 295.00 
Large selection of Scamp modules and low prices 
AURATONE 5C Loudspeakers, new per pair 58.00 
KLARK TEKNIK DN22 Graphic 325.00 
BEYER DT100 Headphones, new each 27.00 

Large selection of Webber Test Tapes, Best Prices 

TRAD 
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ELECTRONICS SALES LTD 
149b. St. Albans Road, Watford, Herts, WD2 5BB, England 
Tel: Watford 47988/9 Telex: 262741 
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THE CASSETTE DECK 
FROM STUDER. 

NEED WE SAY MORE? 
Only now, years after the or final 
launch of the Compact Cassette, have 
Studer put their name to a cassette 
deck - the Studer A710. 

Its every_hing you would expect 
from Studer. Impeccable performance. 
Precision engineering. Die -cast 
Aluminium construction. Ir -built 
longevity. In short, Studer auality, 
flexibility and reliability. 

Its features include: 

Balarced line in and out on XLR 
con lectors 

Separate input and output controls 
we- button 

Full remote control, including fader 
start 

your motors: two spooling and two 
capstan 

Three head design for maximum 
precision with separately adjustable 
azimuth 

Suitable for rack mounting 

The new A710. The Studer name says it all. 

STUDER 
CH -8105 Regensdorf Telephone (01) 840 29 60 

STUDER REVD( AMERICA INC Nashville Telephone (615) 329 -9576 
STUDER RE UX SARL Paris Telephone 533 5858 

STUDER REVOX CANADA LTD Toronto Telephone (416) 423 -2831 

FWD. Bauch Limited 
49 Theobald Street, Boreham Wood, Hertfordshire WD6 4RZ 

Telephcne 01 -953 0091, Tele 7502 
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The 
1-601 Super Dynarnic Limiter . 

xEt 1 
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` STEREO FEEDFORWARD LIMITER DELAY LINE 

has been been engineered f °hmeet digital challenge of 
PCM inputs are very critical on overload, so that a 

transient limiter, that more than matches the dynamic 
performance or the 16 -bit system, will allow modulation 
of that system without fear of overload. The 601 
Superdynamic Limiter will meet this requirement. 

Broadcasters need to be sure that they can obtain the 
maximum possible modulation level of the transmitter but 
with the guarantee of no overshoot. 

The D60 Feedforward Limiter Delay Line used with 
the 601 Superdynamic Limiter fulfills this requirement. 

Audio +De sign 
The Hit Sound in Audio Science 

Voice -Overs can be effectively controlled by the 
601's unique sensitivity and range controls which constantly 
senses the main audio path and only ducks that signal 
if it exceeds the pre -set threshold when voice -over occurs 
and thus will guarantee a constant voice -music ratio. 

All in all the 601 Superdynamic Limiter and the 
D60 Feedforward Limiter Delay Line meet all the 
requirements of critical transient control. 

Be ready for tomorrow's challenges by making the 
right equipment decisions today. Contact Audio +Design 
for all the details. 

Audio + Design (Recording) Ltd. 
Unit 3, Horseshoe Park, 
Pangbourne, Reading, 
RG8 7JW, England. 
Tel: Reading (0734) 861088 
Telex: 848722 ADR UK 

Audio + Design Calrec, Inc., 
PO Box 786, 
Bremerton, 
WA 98310, USA 
Tel: (206) 275 5009 
Telex: 152426 ADR USA 

Mastering on Location 

OA 0 
. o 

iv s KUDELSKISA 
CH -1033 Cheseaux /Lausanne 

SUISSE 
Tel. (021) 91 21 21 

Télex 459302 

12 Studio Sound, August 1984 
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NO FRILLS. 
NO FUSS. 

The EMT 938 professional 
broadcast turntable combines 
traditions of excellence with a 

highly competitive price. Design 
has been based on the proven 
EMT 948, which ensures high 
reliability, complete practicality and 
optimum performance. 

Essential features include the 
direct -drive platter and motor - 
driven tone -arm lift for quick starts, 
three fixed speeds and a variable 

speed controller, and exceptional 
shock absorption. The built -in EQ 
amplifiers have balanced studio 
outputs as well as integral muting 
for run -up. 

Almost all international 
standard 47 k -ohm magnetic 
cartridges are compatible with the 
EMT 938. Compact and light in 

weight, the unit can be surface 
mounted or recessed in a 
table -top. 

For full details, contact 
F.W.O. Bauch Limited. 

The EMT 938- no frills, 
no fuss. 

EMT FRANZ GmbH 
Postfach 1520, D -7630 Lahr, 
Tel. 07825 -512, Telex. 754319. Franz D 

FWD Bauch United 
49 Theobald Street, Boreham Wood. -lerlbrdshlre WD6 4RZ 

Telephone 01- 953 0091 b lex 27502 
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Accoustic treatments Signal 
processors and E.Q. controls 
cannot correct poor studio 
accoustics. Acoustiles can! 
The computer simulated profile 
pattern maximises efficiency at mid 
& high frequencies whilst the 135mm 
(5.4 inch) thickness absorbs low 
frequencies. Acoustiles provide a 
level of performance in excess of 
competitive products plus a 40% 
saving in cost. 

effects units. 
State of the Art 
electronics at 
competitive 
prices. 
Reverb units - 
Disc pre -amps 
Noise gates - 
Compressors - 
D.I. Boxes. 

All units are 
individually 
mains powered saving 
expensive dedicated 
power supplies. 

{ 
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THE NEW ITC 99B IS MORE 
THAN JUST ONE GREAT IDEA 

ON TOP OF ANOTHER. 
When the microprocessor - controlled innovations ensured the highest The result is cleaner, crisper 
ITC 99 was introduced three years sound quality, improved operator sound ...consistently 
ago, it represented a new convenience and much simplified Write or telephone for full details: 

generation of cartridge rrachines maintenance. op 
capable of producing ree -to -reel Now, the ITC 99B has taken 
performance. Numerous the original breakthrough several International Tapetronics 
p g corporation 
mechanical and electronic stages further. Bloomington, Illinois 61701, USA. 

FW.O. Bauch Limited 
49 Theobald Street, Boreham Wood, Hertfordshire WD6 4RZ 

Telephone 01 -953 0091, Telex 27502 www.americanradiohistory.com
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TELEX the name 
for performance 

TELEX 6120 HIGH SPEED TAPE DUPLICATING SYSTEM 

TELEX TAPE DUPLICATORS 
-The industry standard for 
in- cassette duplication. Proven 
worldwide in continuous duty 
applications for audio and data 
copying. The Telex range 
includes the budget desk top 
Copyettes and the new 6120 
series, a fast reel to cassette and 
cassette to cassette system, 
duplicating in all formats. 

AVCOM SYSTEMS LTD 
Stanlake Mews 
London W12 7HS 

Tel no: 01 -740 0051 
Telex: 892513 

STAKRAK them! 

Stockists 
London N1 

London NW1 
London NW9 
London NW10 
London W6 
Luton 

Raper Et Wayman 
Music Lab Sales 
Turnkey 
HHB Hire Et Sales 
I.T.A. 
Don Larking 

01 -359 9342 
01 -388 5392 
01 -202 4366 
01 -961 3295 
01 -748 9009 
0582 450066 

Ken Jones, Creative Engineering 
135 Coles Green Road, London NW2 7HN Tel: 01 -450 6993 
Telex: 265871 (MONREF) Attn. DGS 1284 
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Stak -Rak 
19" Rack System 
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NEUMANN 
Manufacturer of sophisticated Disk Cutting 
Equipment of worldwide reputation. 

TELDEC DMM- Technology, accepted worldwide 
and realised by the Neumann system, has 
established a new Quality Standard for the Long 
Playing Record. 
Cutting into copper for direct production of the 
mother eliminates three stages of the previous 
processing sequence. 

The Technology: TELDEC DMM 
The Equipment : NEUMANN VMS 82 Cutting Lathe 

SX 82 Cutterhead 
SAL 82 Cutter Drive Logic 

For DMM Licence Agreement, please contact 
Teldec Schallplatten GmbH, Neussweg 25, D-2000 Hamburg 19 

AUDIO EXPORT GEORG NEUMANN &CO GMBH 
Badstraße 14 Postfach 1180 D -7100 Heilbronn Tel. (0 71 31) 822 75 

Telex 7 -28 558 audex d Cables Audioexport 

741 Washington St., New York, NY 10014 

(212) 741 -7411 

West Coast Sales Office 
(213) 841 -1111 

F.W.O. Bauch Limited 
49 Theobald Street, Boreham Wood, b-ertfo Qishire WD6 4RZ 

Telephone 01- 9530091, Telex 27502 
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Artists may have off days,but an 
IAC studio is a guaranteed performer. 

Supplied on a full 'Turnkey' responsibility 
basis, our recording and broadcasting studios 
come complete with guaranteed acoustic 
performance. And space 
saving, modular 
construction means 
rapid delivery and 
easy installation. 

Acoustic per- 
formance is 
designed to meet 
current BBC and 
IBA specifications. 
IAC studios offer 
reverberation times of 
0.2 sec to 0.1 sec in audio range 
and acoustic and structural 
isolation of 37dB to 93dB 
through the octave bands. 

Based on our 30 vears' 

experience in worldwide acoustics we can 
supply a wide range of accessories including 
silenced ventilation and air conditioning 

systems to keep levels down to NC15 or 
lower. 

Finally, to make an IAC 
studio a real home -from- 

home, we offer a 
selection of 

THE STANDARD OF SILENCE 

finishing options 
to ensure a relaxed, 
visually pleasing, acoustically right 
environment. The rest is up to you! 

"Total Service in Noise Control Engineering" 

Industrial Acoustics Company 
Walton House, Central Trading Estate, Staines, Middlesex TW18 4XB. 
Phone: 0784 56251 Telex: 22518. 
1160 Commerce Avenue, Bronx, New York 10462. Phone: 212 -931.8000 Telex: 12 -5880 
Garden Grove, CA 92643, 10971 Garden Grove Blvd. Phone: 714- 636 -5440 
4055 Niederkruchten (Dusseldorf) Germany. Phone: 02163 -8431, 8432 Telex: 852261 

64 WAY JACKFIELD 
4®4b tt)bfear 

04Éëèëééëèas« 
O C, 

a@e-c ®6s641"'"" 

W RE DIRECT INTO 
TERMINATION POINTS 

8 WAY 
GOLD EDGE 

CONNECTOR NORMALISING 
CARD - 

SIGNAL IN 

n STRAP 

SIGNAL OUT 

*GROUND 
Schematic 

* Rigid Gauge Steel Plate 
* Top Quality Nickel 

Switching Jack Sockets 
* Solder Direct or Edge 

Connect Rear (Saves £'s) 
* Unit x 19in Rack Space 
* 32 Pairs Normalised 

(snip links for separation) 

£110 each INCLUSIVE OF VAT & POSTAGE 
16 Packs Gold Edge Connectors (optional) ... £35 inc. 

OPTION: Plain 64 way Panel of Jacks without Normalising Cards ... £64 inc. 

* Nin Top Quality Nickel Jacks 
* 2ft Rockflex (yellow, red, black or blue) 
* £14 per pack 4 cords (assorted or single colour) 

TOUGH PATCHCORDS 

PHONE ®o® 
066327 42446 1 = 

State OF The Art 
PRO -AUDIO EQUIPMENT 

STUDIO HOUSE, HIGH LANE, NR. STOCKPORT SK6 8AA. 
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Stellavox SP 8 
Recorder 

The 
lightweig t portable with 

heavyweight features. 
: 4.9 kg Total operational weight. 

EBU SMPTETime- codegeneratorversionavai able. 

* Universal option includes mono neo-pilot compatible. mono synchrotone and 
stereo synchrotone. 

:g Optional plug -in 50'60 Hz synchronizer. 

Very low power consumption (90 -110 mA). 

* 6 Simultaneous inputs: 2 x mike; 2 x variable line; 2 x fixed line. 

* Passive big reel adaptor allows up to 12" spools to be used. including NAIL. 

SwITZERLAND 0 2068 Hauterive-Ne, s i J Switzerland.TeI:038 33 42 33. 
Telex:35 380. 

IUK Distributors: FUTURE FILM DEVELOPMENTS, 114WardourStreet ,LondonWiV3LP,England.I 
Tel: 01-434 3344 & 01-437 1892.Telex: 21624 ALOFFDG .Cables:Allotrope -LondonWl. 
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Recording studios, radio and 
television production suites, video 
and A/V facilities and serious 
musician /composers have 
discovered that Valley People 
equipment improves productivity, 
offers ease of operation, requires 
little or no maintenance and 
provides excellent signal quality. 

Standing alone they offer unrivalled 
processing power and versatility: 
used together by the creative 
engineer /producer, they increase 
variety and control dramatically. 

QHZ Quad Preamp 
Provides all the equipment below 
with instant access to the full range 

of high impedance sources, such 
as electronic musical instruments, 
microphones and even hi-fi kit. The 

clarity of audio is unsurpassed. 

QLZ Quad Mic Preamp 
The low impedance unit for 
transparent, distortion -free 
recording as well as on- the -air or 

live performances. Each of the four 
inputs is adjustable from 20dB to 

60dB of gain. 

Maxi -Q Equaliser 
Provides maximum flexibility: the 
seven octave range on each of the 

three frequency bands gives a six 

octave overlap. Ideally suited to 
pre -conditioning of signals when 
used in -line with the Kepex II and 
Gain Brain II. 

Kepex li Expander /Gate 
Spectacular performance in noise 

gating, reduction and elimination is 

complemented by its creative 
value in `loosening' drum effects, 

removing excess cymbal ring or 
performing electronic musical effects. 

Gain Brain II 
Widely adjustable limiter /com- 
pressor and ducker, specially 
designed for production work. 
Major advantages include `natural' 
quality of sound, flatness of VU 

and improved low frequency 
performance. 

Five superior products. Each 

amazing. All unbeatable. 

Valley People Inc., Nashville, Tenn 37204 
International distribution by 

Gotham Export Corporation, New York. 

Telephone (212) 741.7411 

FWD Bauch Limited 
49 Theobald Street, Boreham Wood. Hertfordshire WD6 4RZ 

Telephone 01 -953 0091. Telex 27502 
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The pèàk of perfeNction 

Trident Audio Developments Ltd. 
Shepperton Studio Centre Shepperton Middx. TW17 OOD, U.K. 

Tel: Chertsey (09328) 60241.Telex: 88139282 TRIMIX G 

Thident U.S.A. Inc. 280 Mill Street, Ext, Lancaster, Mass 01523 U.S.A. 
Tel: 617 -365 - 2130/61 - 68 -0508 Telex: 951546 294105 
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'MUSIC/ 
AAB/ HIRE 

The total 
hire service 

.a ntenr 
d{49g9i4tt`11l`yyfl} Y PI!{ll lltlKTi 

Reverberation Signal Mixing Desks Tape Machines Microphones Delay Lines Drum Machines 

by:- Processing by:- by:- by:- by:- by:- by:- 

AMS DBX Alice Revox AKG AMS Linn 

Lexicon Drawmer Soundcraft Studer Neumann Korg MXR 

Quantec Klan kTeknik Teac/Tascam TeaclTascam Sennheiser Delta Lab Roland 

Masteroom Do by Soundcraft Shure Eventide 

Ursa Major MXR, Uher Electro -Voice Lexicon 

Yamaha Orban Roland 

Music Lab Hire offers today's most flexible professional hire service. 
Whalever your audio requirements may be, from the most 

advanced digital processor to the last minute 
accessory, we can deliver ... 24 hours a day. 

01-3879356 
24 HOUR STUDIO EQUIPMENT RENTAL 
7 6 E V E R S H O L T S T R E E T , L O N D O N NW) 1 B Y T E L E P H O N E 0 1 - 3 8 7 9 3 5 6 
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Performance Beyond 
Specifications 

When we set out to de- 
velop the industry's most 
advanced line of stage mi- 
crophones, we insisted that 
every mic be able to stand 
up to brutal spl's without 
distorting or changing tonal 
characteristics. We demand- 
ed the same ruggedness and 
reliability that have made 
Fender famous. And we 
wanted every microphone to 
sound better than the popu- 
lar competitors in its class - plus deliver unbeatable 
value to boot. 

After thousands of 
hours of critical testing and 
refinement, we're satisfied 
that we've achieved our goals. 
D -Series Dynamics 

Designed with singers 
in mind, the D- Series mics 
feature the special warmth 
and presence of a fine dy- 
namic, with carefully con- 
trolled directionality that 
minimizes leakage and feed- 
back. Smooth off -axis re- 
sponse and effective shock 
mounting and blast filtering 
make them shine in hand- 
held applications. 
P -Series Condensers 

A microphone break- 
through that combines the 
ruggedness and high spl tol- 
erance of a well- designed 
dynamic mic with the pre- 
cise, wide -range response 
and open, uncolored sound 
of a condenser. Among the 
select few studio - quality 
mics that can stand up to 
the rigors of the road. 
M -1 Miniature System 

A whole new approach 
to microphony. The finger- 
tip -sized condenser element 
combines ruler flat response 
with ultra -high spl capability 
to handle the most difficult 
tasks. A wide range of op- 
tional accessories extend 
the M -1's versatility. 

22 Studio Sound, August 1984 

%wog 
D -1 Dynamic Microphone 

The exciting new D -1 

directly challenges the most 
popular vocal mics on the 
road today -and emerges 
the clear winner in price/ 
performance comparisons. 
Features a well - behaved 
cardioid pickup pattern, 
smooth off - axis response, 
and superior shock mount- 
ing -plus the presence lift 
and bass proximity effect that 
enhance vocal reproduction. 
$70 (suggested retail). 

50 
dB 
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10 

20HZ 50 100 21n1Z 51 Inn 21.1 HZ 5011 1 

Measuring distance = 20" Full Scale 25dB 

Typical Frequency Response 

1.11 
I II; ,( 

Ì 

Fender Microphones: 

D -2 Dynamic Microphone 
The satisfying heft of 

the D -2's satin gunmetal 
case and the smooth, seduc- 
tive sound it lends to vocals 
place it a step above other 
dynamic mics. Its low har- 
monic distortion and high 
spl capability tell part of the 
story -but specs alone 
can't convey the D -2's nat- 
ural, well -balanced, excep- 
tionally musical sound 
quality. $137 (suggested 
retail). 

xl 
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D -3 Slim -Line Dynamic 
Finally, a great per- 

formance mic designed spe- 
cifically for the smaller 
hand -with an elegant, 
slimmed -down case and a 
response curve that's care- 
fully shaped for warmth 
and smoothness. And the 
thin profile doesn't sacrifice 
directional characteristics or 
ruggedness. A stunning 
new combination of great 
looks, sound, and value. 
$149 (suggested retail). 

Typical Frequency Response 
w 
dB 
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The Truth Comes Out. 

P -1 Condenser Microphone 
This superbly accurate, 

multi- purpose mic uses 
Fender's breakthrough tech- 
nology in permanently 
charged condensers. It can 
reproduce blistering sound 
levels of over 150 dB with- 
out overload. Four switch - 
selectable response options 
allow tailoring of frequency 
response for virtually any 
application. External phan- 
tom or battery powered. 
$220 (suggested retail). 

Typical Frequency Response 
sor........_.. 
ae' 
wi 

20 l 

I0 1U HL 511 In) 2110 -ax, f. In1n 2(I1111/ 51X10 IIMXXI 2(01) 

Measuring distance =2IF Full Scale 25dB 

01983 CBS Inc. 

P -2 Condenser Microphone 
With the same ad- 

vanced element technology 
as the P -1, this economical 
mic offers much of the same 
great performance. Consis- 
tent on- and off -axis sound 
and amazing ruggedness 
make it an unbeatable all - 
around stage mic with stu- 
dio- quality sound. Like the 
P -2, the P -1 is covered by 
Fender's 1 -year Road 
Hazard' warranty. $99 
(suggested retail). 

Typical Frequency Response 
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M -1 Miniature Condenser 
Microphone System 

A brilliant bit of Fender 
applications engineering 
that opens the door to a 
whole range of innovative 
microphone techniques. The 
high -performance cardioid 

you the freedom to get as 
close as you like to any 
sound source. Special, op- 
tional application kits let 
you mount the M -1 to a 
drum stand, an acoustic 
guitar, a headset or eyeglass 
frame. The possibilities are 
limited only'by your imag- 
ination! $175.00 (suggested 
retail). Accessory mounting 
kits are priced separately. 
Road Hazard' 
Protection 

No matter how careful 
you are, your stage mics 
are eventually going to get 
dropped, bumped, and gen- 
erally knocked around. Be- 
cause "real world" mics 
can't afford to be fragile, 
Fender backs all D- Series 
and P- Series models with 
our 1 -year Road Hazard 
warranty. (See your dealer 

for a copy of the complete 
warranty.) It says that if 

condenser pickup fits vir- 
tually anywhere. The M -1 

features a pocket -sized pre - 
amp box that's packed full of 
features. Its notch filter 
(tunable from 50 to 320 Hz) 
increases gain before feed- 
back at least 6dB in acoustic 
guitar applications. There's 
also a music /voice switch 
for reducing breath blast 
and excessive proximity ef- 

fect. The M -1 is able to 
withstand an incredible 
150+ dB spl. This gives 

Typical Frequency Response 

äl ì 1 

(OW 4, li 
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2110 H/ V10 I 
. ,01 H/ VX nXXI 2n10 

Measuring distance = 20° Full xale 25dB 

the microphone fails to op- 
erate for any reason, Fender 
will repair or replace it at 
no charge. 

You can see and hear 
our exciting new line of 
stage mics now at your 
Fender Pro Sound dealer. 
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In a word, Trident 
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For the committed professional there is 

one word that represents the highest stan- 
dards in studio hardware - Trident, 

The Series 70 /Series 80B consoles and 
TSR machine are production engineered to 
the quality you associate with 
Trident. Off the shelf or custo- 
mized you've never been able 
to buy a Trident for less. 

Using the TSR multitrack 
machine as the foundation of 
the system, Trident packages 
cover advanced recording for 
the producer's studio up to full 
industry standard. 

The range consists of TSR 
16 and 24 track machines, 
supplied with remote controls 

and full auto locator at a price that foreign 
imports can't match, 

The Series 80B is a 32 input, 24 
group /monitor console, and the Series 70 is a 

28 input, 16 group 24 monitor console. Both 
desks are fitted with a fully TRIDENT At professional patchbay, 4 echo 
returns with EQ, and have the 
facility to use the monitor 
section as further inputs on 
remix. 

Your limit isn't 32 inputs, sS Trident's engineers will design 
you an individual 56 input 
console at a price which will 
impress your bank manager. 

s. So don't mince words - say 
Trident, 

audio saIe 
Sole UK Agents 

29. Guildford Street, Luton, Bed 
Tel: (0582) 450066 

www.americanradiohistory.com

www.americanradiohistory.com


cOmPehao \s as \ 
not 

n'sed as the 
acle tsuses he GE 60is ut as an 

- 
GE 60 EQa\et Pe ^mg sO 

nd 
Ss use bYé Wading 

GcaP Pa fi b\e 
"Music" 

aUCSyca\ +cequi 
emani. 

ot 
Indication cd'n9 th Ornate 

qa\KH 

e4a\'sat\on 

ce 

eQua\isa<ha 
30 

Whet cathec 

tot 
aPP\'ca e 

band fi'\t 1Ubs, P P, 

GE edbt 
W't 

Making á de 
studios. 

c 

't e°mbcn1n9 
a 

cenaccoW band, 

discotheques 
a15Xt aUn2o 

3 Way 

Piso 
a a\aéQá se5and Á ád d'sc°thaQUe 

g¡óssoec \dea\ 
tot 

Theatre Projects Sales 10 -16 Mercer Street. London WC2H 90E Tel: 01.240 5411 Telex: 27522 
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NEW PRODUCTS 
NEW PRODUCTS 

Equipment, modifications, options, software 

Advancing line monitor 
Model 8100 is a new line 
monitor from the Advancing 
Technology Company. Signal 
levels are displayed on a 
backlit VU meter whose 
sensitivity is selectable for 
-20, -10, 0 and +8 dBm ref 
the VUs zero level. Front 
panel switching permits the 
monitoring of eight line 
sources, the input itself being 
600 St balanced. 

An internal MOSFET 

amplifier can drive an 
external 8 Sl speaker, and 
there is also provision for 
headphone use via a panel - 
mounted jack. The 8100 comes 
in a 19 in rack -mountable 
cabinet. 

Advancing Technology 
Company, 27106 46th 
Avenue South, Kent, WA 
98032, USA. Tel: (206) 
854 -1044. 

RTW studio processor set 
The RTW PCM -Set 2 is a 
2 -unit digital processor and 
interface set designed for 
professional applications. The 
pair comprises a modified Sony 
PCM 701 and RTW's Interface 
AD2. The latter enables the 
701's performance as a 16 -bit 
digital processor to be 
exploited in studio and 
broadcast applications. The 
combination offers: balanced 
line level matching with XLR 
signal socketry; a digital 
interface for direct bit -to -bit 
copying on Sony's 1610 
professional system; error 
correction displays; a 
headroom control (to allow the 
optimisation of record level 
versus dynamic range of 
programme); status displays 

and switches for audio mute, 
mute hold, copy prohibit, pre - 
emphasis, video copy, 
NTSC/PAL and external 
meter; and RTW's (optional) 
peak- reading meter. 

RTW see the combination as 
ideal for use as a digital 
master recorder in studios, as 
a PCM playback unit for 
conversion from EIA -J 16 -bit 
to PCM 1610 code, or for 
digital live recording. 
Radio -Technische 
Werkstätten GmbH, 
Elbeallee 19, Postfach 
710654, D -5000, Köln 71, 
West Germany. Tel: (0221) 
701055. 
UK: Feldon Audio, 126 Great 
Portland Street, London W1N 
5PH. Tel: 01 -580 4314. 

Electro -Harmonix 
64- Second looper 

Big brother to their well - 
known 16 s unit, Electro- 
Harmonix' new 64 s Digital 
Looping Recorder has all the 
functions of the smaller unit 
(built -in click track, sound -on- 
sound with infinite hold, 
reverse playback, double or 
half speed, digital chorus and 
flanging) plus a host of new 
features. 

Maximum delay now is 64 s, 
ie 15 Hz to 12 kHz bandwidth 
is available out to 8 s; the 
minimum delay approaches 
zero so that short, slap -back 
echoes are feasible; there is a 
4 -digit readout of total loop 
length; an Echo Tap Control 
provides for accurate sync with 
the beats of a rhythm 
machine; a 10 -LED display 
which shows the echo tap 
setting and progress through 

the loop; a Fast Erase which 
silences the entire memory in 
just 4 s; an inter -clock facility 
to allow one recorder to 
control the rates of several 
other units; a Low Frequency 
Sync Input for external control 
of the clock (for rhythm units, 
etc); an extra input for mixing 
in the output of a rhythm unit 
without recording it. 

19 in rack mounting in two 
standard spaces, professional 
XLR socketry and standard 
studio signal levels are 
additional features. Provision 
is also made for using Electro- 
Harmonix' 6- function remote 
foot controller. 

Electro- Harmonix, 27 West 
23rd Street, New York, 
NY10010, USA. Tel: (212) 
741 -1770. 

ADA multi- effects 
ADA Signal Processors' 2FX 
digital multi -effects box is 
claimed to be the only 
professional digital delay 
processor to be able to produce 
two effects at once. The 2FX 
has separate controls for each 
of its Flanger, Chorus and 
Delay facilities. Flanger or 
Chorus can be used 
simultaneously with the Delay 
or Repeat Hold functions, and 
there is a patch switching 
system to allow the positioning 
of effects within the signal 

processing chain. An optional 
foot switch unit provides 
control of Bypass /Effect 
selection and has a memory 
function which can hold a 
variety of preset effects, these 
being accessed 'at a tap'. A 
delay of over 1 s for 17 kHz 
bandwidth and a 10:1 flanger 
sweep range are features. 
Analog Digital Associates, 
2316 Fourth Street, 
Berkeley, CA 94710, USA. 
Tel: (415) 548 -1311/(800) 
241 -8888. Telex: 470880. 

Advantage noise and 
level meter 
Advantage Model 310 audio 
noise and level meter has been 
designed to provide 
professional studio and 
broadcast facilities with a low 
cost measurement device 
which is nevertheless capable 
of very high resolution. The 
unit offers: isolated, balanced, 
`Trans -Amptm' differential 
inputs to eliminate noise, RF 
and hum pickup; a 10 Hz to 
100 kHz wideband filter; 20 Hz 
to 20 kHz and 400 Hz to 
20 kHz multiple -pole 

(18 dB /octave) filters; A- and 
CCIR -weighting filters; 
average, RMS and peak 
detector responses; dual -scale 
analogue meter; full -scale 
range selection; detector 
output; preamp output /return. 
Valley People Inc, PO Box 
40306, 2820 Erica Place, 
Nashville, TN 37204, USA. 
Tel: (615) 383 -4737. 
UK: Scenic Sounds Equipment 
Ltd, Unit 2 Comtech, William 
Road, London NW1. Tel: 
01 -387 1262. 

ADVANTAGE Mode! 310 
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Graham Gouldman has 
recorded in the world's 

best studios. 
(That's why he recorded his latest album at home) 

Graham Gouldman, as a leading member 
of 10cc, has recorded in many world - 
famous studios, and certainly knows what 
makes a good recording, and also when 
he's achieved one. "Eut °he says, "I've always 
felt that the most creative recording environ- 
ment is at home, in one's own space and in 
one's own time!' 

When he bought a Fostex B16 %2" 16 -track 
recorder and an Allen & Heath System 8 
16/16 mixer, he decided to put the system to 
the ultimate test and use it to record his 
current album. 'Andrew Gold and I soon 
found that the sound quality far exceeded 
our wildest dreams;' says Graham. 

"The Allen & Heath mixer provided all 
the facilities I needed and produced quality 
to a standard beyond its price. 

The Fostex B16,despite using 1/2" tape, 
was silent and accurate; the guys at 
Fostex really have master- 
ed head technology, and 
the Dolby 'C'noise reduction 
really works a treat. All this 
for around £5000 ?!" 

"For mixdown,we ':_ad anticipated 
having to transfer to 24- track -but when the 
time came, both An drew and I agreed that 
the B16 sounded bet:er. 

{+ You can hear the 
results for yourself on the 

A new 'Common Know - 
ledge' single 'Don't Break 
My Heart; on Phonogram 
Records" 

"HHB made things easy for me by pro- 
viding all the cabling free of charge (which 
they do for everybody), as well as an 
informative demonstration, sound advice 
and a reliable back -up service to complete 
the package" 

"I can thoroughly recommend this low - 
cost, high -performance multitrack system!' 

For further details about Fostex and 
Allen & Heath, and all other recording prod- 
ucts, contact Martin Westwood by phoning 
01- 9613295. 

Dolby is the registered ` HHB Hire and Sales,Unit F, New Crescent Works, 
trademark of Dolby Laboratories. Nicoll Road, London NW10 9AX.Tel:01- 9613295. 

FOStI2X ÀHB 
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NEW PRODUCTS 
NEW PRODUCTS 

Equipment, modifications, options, software 

Inpulse One drum computer 
New from Allen and Heath 
Brenell is the Inpulse One 
drum computer, which is 
claimed to be the first state -of- 
the -art digital drum machine 
to allow a wide range of 
dynamics to be programmed 
while the user is playing on 
the eight touch -sensitive pads. 
Pitch and decay are 
individually adjustable, there 
are separate outputs and 
trigger inputs for each pad, 
and the stereo mix is 
programmable. Sixteen basic 
sounds are provided as 
standard, eight in ROM and 
eight on the supplied cassette. 
The unit has an internal 
capability to handle 15 songs 
of up to 999 bars duration, 
derived from 99 patterns. At 
present storage is on cassette 
but there is an expansion port 
for future interface with 
computers, etc. A clock output 
is provided to interface with 
synthesisers, etc, and the unit 
incorporates SMPTE timecode, 

which removes the need to 
juggle with rewinds. All inputs 
and outputs are 1/4 in jacks, 
with a 40 -way connector for 
future expansion. 

Also new from AHB are two 
mixers, the SRM18 -6, which is 
a flight -cased model designed 
to provide all the features 
required of an on -stage mixer, 
and the MBI Series 12 
broadcasting mixer. The latter 
is intended for use in OB and 
news situations where a 
flexible yet easy -to- operate 
unit is needed. Series 12 can 
operate with or without a 
Penny & Giles fader pack, 
providing AGC and optional 
output limiting. 
Allen and Heath Brenell 
Ltd, 69 Ship Street, 
Brighton BNl 1AE, UK. Tel: 
(0273) 24928. Telex: 87825. 

Allen & Heath Brenell (USA) 
Ltd, 5 Connair Road, 
Orange, CT06477, USA. Tel: 
(203) 795 -3594. Telex: 643307. 

111. INI 11111 NNW. 

Stand -Off mounts 
Connectronics' shock -isolated 
microphone mounts come in a 
variety of different 
configurations for vocalist and 
instrumental use, providing `a 
flexible and cost -effective 
answer to the problem of 
transmitted microphone noise' 
The mounts attach to the 
instruments or their stands, 
eliminating the need for vast 
arrays of mic stands. 
Neoprene -foam inserts in the 
mounts minimise the 
transmission of vibration. 

Back -line amplification can 
be simply miked using the 
`Reflector', an aluminium box 

unit which is suspended in 
front of the speaker in 
question. This maximises the 
local soundfield while 
minimising unwanted pick -up 
from nearby gear. The 
`Silencer' is a shock -mount for 
mic stand use, again useful for 
coping with obtrusive stage - 
transmitted vibration. 
Connectronics Corp, 652 
Glenbrook road, Stamford, 
CT 06906, USA. Tel: (203) 
324 2889. Telex: 643678. 
UK: Connectronics Ltd, 20 
Victoria Road, New Barnet, 
Hefts EN4 9PF. Tel: 01 -449 
3663. Telex: 8955127. 

Philips CD- Subcode 
processor /editor 
Philips have released details of 
a new Compact Disc subcode 
processor /editor, the LHH 
0425, which will offer 
extensive operational facilities 
for CD production factories as 
well as significant reductions 
in the requisite paperwork. 
The LHH 0425 facilitates 
generating and editing of CD- 
PQ cue code data and in its 
editing mode enables the 
incorporation of programme 
and mastering related text 
information to the tape master 
itself. When the cue codes are 
printed out, visual indication 
of subcode and text 

information is provided. 
The unit can also generate 

CD -PQ code data for recording 
on to the standardised CD- 
master tape; automatic 
production of this information 
is possible. Operation of the 
unit is straightforward, all 
commands being entered from 
a conventional alpha- numeric 
keyboard. The functions 
selected are displayed on a 
clearly formated VDU. 
Philips Export BV, Electro- 
Acoustics Division, PO Box 
218, 5600MD, Eindhoven, 
The Netherlands. Tel: 040 (7) 
23715/24. Telex: 59533. 

BBC -B MIDI package 
Electromusic Research has 
produced an interface unit and 
supporting software package 
(disc or cassette based) to 
allow full control of any MIDI 
compatible instrument from 
the computer. EMR are 
developing a range of software 
applications programs for 
popular small computers, but 
their first is for the BBC 
Model B. `Miditrack' is a 
manual (step) input program 
which enables composition on 

up to six tracks with full 
`memory assignment' of 7,500 
notes. Parameters stored 
include pitch, dynamics, style 
and voice. Full on- screen 
editing is possible and any 
combination of track and 
channel material can be set 
up, with up to six MIDI 
instruments controlled. 
Electromusic Research, 14 
Mount Close, Wickford, 
Essex SSll 8HG, UK. Tel: 
(03744) 67221. 
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dbx 
The world's 

smartest 
noise gate /expander 

fits into the same rack as 
the world's smoothest compressor which 

fits into the same rack as 
the world's cleverest de -esser which 

tits into the same rack as the 
world's most versatile parametric equaliser 

which tits into the same re( k as the v. orld's..- 
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)Scenic 
Sounds Equipment Ltd 

97 -99 Dean Street 
London W 1 V 5RA 

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

Austria: Kain Ges.m.b.h. & Co. KG, dba /Stereo Center Kain, Muenchner Bundesstrasse 42, A -5020 Salzburg. Australia: Klarion Pty, Regent House, 63 Kingsway South, Melbourne 

3205. Belgium /Luxembourg: Trans European Music SA. Koeivyerstradt 105, 13-1710 Dilbeek. Denmark: SLT. Helgesvej 9- 11/DK-2000, Kopenhagen. England: Scenic Sound Equipment. 97 -99 Dean 

Street, London W 1V 5RA. Finland: Studiotec Ky, Eljaksentie 9.00370 Helsinki 37. France: Cineco, 72, des Champs- Elysees, 75008 Paris. Greece: Bon Studio Sound Systems. 14 Zaimi Str- Athens48. 

Hong Kong: Phillipines, South Korea, Thailand, People's Republic of China: Studer Revox (Far East) Ltd, 5th Floor. Parklane Bldg, 233 -5 Queens Road, Central, Hong Kong. Italy: Scientel Audio SRL, 

Via Pietrl52 (or) Via Venturi 70, Modena 41100 Japan: BSR (Japan) Ltd, Tokyo 101. Netherlands:Special Audio Products B.V. Scheldeplein 18. 1078 GR Amsterdam. New Zealand: Videx Systems Ltd . 

Ellice Industrial Estate, P.O. Box 31 -029, Auckland 10, 48 Ellice Road, Glenfield. Norway: Lydrommet, St Olaysgate 27, Oslo I. Spain: Commercial Lavilla, Legaledad, 64066, Barcelona 24. Sweden: Tal 

& Ton AB, Kungsgatan 5, 411 19 Goeteborg. Switzerland: Audio Bauer A, CH -8064 Zurich, Bernerstrasse -Nord 182. West Germany: Audio Vertrieb, Bargweg 45b. 2000 Norderstedt. 
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W PRODUCTS 
riEW PRODUCTS 

Equipment, modifications, options, software 

MSE microphone power 
PUP100 is a new 12 V supply 
unit designed specifically to 
power Sennheiser 405, 415, 
435, 805 and 815 microphones. 
The PUP can accommodate 
either US or European 
standards as regards polarity 
types (pin 2 or pin 3 positive), 
and a switchable 15 dB pad is 
provided. Two 9 V batteries 
will work for up to 60 hours, 
battery condition being 
monitored via the `On' LED. 

MSE's DIRTCAT DCT100 
has been around for a couple 
of years now, but a reminder 

may be timely. This is a 
digital real -time cable analyser 
which can monitor 2- and 
3 -cable status, indicating all 
active signal paths. In 
addition, a 100 Hz squarewave 
signal is available for checking 
headphones and speakers. 
Lamps and fuses can also be 
checked with the unit. XLR, 
RCA and TRS are provided, 
but there is room to fit BNC, 
TT, etc, if required. 
MSE, PO Box 185, Laguna 
Beach, CA 92652 -0185, USA. 
Tel: (714) 497 -5118. 

Electrospace Time Matrix 
Since the introduction of their 
multi -tap digital delay system 
Time Matrix, Electrospace 
have incorporated a number of 
changes to its specification. 
The unit now provides a 
maximum delay of 1600 ms 
but its memory bank facility 
has been reduced to 80 
options: 20 re- programmable 
and 60 user -definable presets. 

Time Matrix has three 
modes: delay, reverb and echo. 
In the delay mode eight taps 
are available, each with a 
readout showing the delay 
time. Each also has level and 
left /right routing controls. One 
of the effects this allows is 
`increase' of the stereo spread 
by introduction of a delay 
between channels. Each tap 
can be programmed 
individually, all 80 memories 
being accessed via thumbwheel 

switches. 
Eight further taps are used 

for the reverb mode, again 
with various memory presets 
for reverb and decay time, 
with high and low filtering 
available for `progressive' 
effects. Reverb itself can be 
delayed and one of its taps is 
used in the echo mode. 

General features are: an on- 
board level meter, an input 
level control, a `silent' bypass 
switch, and balanced 
in/outputs via XLRb. Digital 
conversion is 12 -bit giving a 
17 kHz bandwidth. 
Electrospace Developments 
Ltd, Suite 3, 39/41 Newnham 
Street, Ely, Cambs CB7 
4PQ, UK. Tel: (0353) 61251. 

Export: Musimex, 33 Church 
Crescent, London, N20 OJR. 
Tel: 01 -368 2716. 

JBL mini and subwoofer 
speakers 
Two new speakers from JBL 
are the SLT -1 miniature and 
the 4645 subwoofer. The 
SLT -1 is a compact, rugged 
design intended for mobile or 
reference monitor use. A 
2 -unit model, it uses a 51/4 in 
LF driver with a flat wound, 
ribbon -wire coil, with a 1 in 
ferro -fluid damped, hard dome 
tweeter. The cabinet is diecast 
and the frame of the LF driver 
is integral with the baffle. It 
has 812 nominal impedance, 
sensitivity 87 dB SPL for 1 W 
at 1 m. 

The 4645 has been developed 
to augment LF reproduction in 
a variety of professional 

applications. Driver is an 18 in 
unit utilising a 4 in voice -coil 
housed in a direct- radiator, 
braced, reflex enclosure. 
System response is flat down 
to 35 Hz and usable at 25 Hz. 
Use of JBL's 5234A frequency 
dividing network and 51 -5138 
crossover cards is 
recommended. 

JBL Inc, 8500 Balboa 
Boulevard, Northridge, CA 
91329, USA. Tel: (213) 
893 -8411. Telex: 674993. 

UK: Harman (Audio) UK Ltd, 
Mill Street, Slough SL2 5DD. 
Tel: 0753 76911. Telex: 
849069. 

Otani prototypes at AES 
Otani had two new tape 
machines being shown at the 
recent Paris AES in 
preproduction form. The 
MX -70 is a multitrack tape 
machine based on a new 1 in 
tape transport and will be 
available as an 8- track, 8 
wired for 16, or a 16- track. 
They will be available in floor 
or console versions. Interfacing 
with external controllers is 
simple and each machine will 
come with its own dedicated 
remote unit. 

The other Otani machine is 
the BTR -5 which is a 
broadcast orientated machine 
to be made in four types - 
compact, portable, floor console 
or desk -top and as mono or 
2 -track V4 in. It has a 12 -in 

reel capacity and there will be 
a host of options. One very 
useful feature is the take up of 
slack tape -when editing and 
the tape is laying loose, 
pressing any of the control 
buttons will cause the tape to 
slowly be taken up by the 
reels. 
Otani Electric Co, Otani 
Building, 4 -29 -18 Minami, 
Ogikubo, Suginamiku, 
Tokyo, Japan. Tel: 03 
333 -9631. Telex: 26604. 
UK: Otani Electric (UK) Ltd, 
Herschel Industrial Centre, 22 
Church Street, Slough SL1 
1TP. Tel: 0753 38261. 
USA: Otani Corp, 2 Davis 
Drive, Belmont, CA 94002. 
Tel: (415) 592 -8311. Telex: 
910 -376 4890. 
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A FANTASY REALIZED 

nn 

( i1Nriuini 

01.1 .. .. , fa i 

I *crib .n 

..a... .. 1 ,.P 

(.,.,, 001.11 ..0 1.,11 

Imaijine six of the most amazing syn- 
thesizer voices you've ever heard with 
2 Oscillators. 15 VCAs. 5 LFOs. 5 Enve- 

lope Generators. 4 Ramp Generators. 
3Tracking Generators. Lag Processor. 
15 Mode Filter. and FM on every single 
voice. 

Imagine being able to control each of 

these voices easily and independently. 
A Matrix Modulation `' system that lets 

yoL connect 27 sources to any of 47 

destinations per voice. with an interac- 
tive block diagram and 120 display 
characters to make it easy to use. 

Imagine being able to interface all of 

this to anything you wish:Velocity Key- 

boards. Sequencers. Guitars. Comput- 

ers. MIDI and CVs simultaneously. and 

of course. the Oberheim System. 

We've had these fantasies. too. 

The Oberheim Xpander ... the fantasy 
realized. Realize your fantasy at your 
local Oberheim dealer or write for more 
information. 

. 

Atlantex 
ATLANTEX MUSIC LTD. 

1 Wallace Way, Hitchin. 
Herts SG4 OSE 

Telephone: (0462) 31511 
Telex: 826967 
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There is something romantic 
about the idea of mobile 
recording. Roaming the 
highways and byways with a 
couple of multitrack recorders 
and several tons of ancillary 
equipment. King of the road. 

Free to go to interesting places, meet 
interesting people and record them. 
Trucks with two multitrack machines for 
continuous coverage of a live 
performance evolved in the last 10 to 15 
years but the Gramophone Company 
(HMV) had mobile recording units with 
two disc cutting lathes almost 60 years 
ago. One of them recorded Ernest Lough 
singing O For the Wings of a Doue at the 
Temple Church, London, in 1927 and the 
record was so popular that a copy of it 
can be found in any pile of 78s more 
than 12 in high. A modern descendant of 
that unit went to Scotland in 1977 and 
recorded the first single to sell over 2 
million in the UK -Mull of Kintyre by 
Wings. 

With the increasing number of outlets 
for high quality stereo sound, mobile 
recording units continue to be in 
demand. Doug Hopkins has been 
involved with mobile recording trucks for 
over 10 years. In that time he has been 
responsible for running TEAM, RAK, 
Island and, currently, the Pumacrest 
mobile; although these four names 
actually refer to two vehicles. 

Some 25 years ago Doug Hopkins was 
a junior vision maintenance engineer 
with BBC Television and he worked on 
the first programme to be transmitted 
from the newly- opened Television Centre 
in 1960. He then joined the ATV London 
OB department at Elstree as a junior 
sound engineer. 

"ATV were certainly king of the 
outside broadcasts at that time and they 
were doing all the massive pioneering 
shows. The Palladium show was a 
nightmare and I think that anybody who 
was `fortunate' enough to be involved 
with it learned something -if they 
survived. Sunday Night at the London 
Palladium was a true variety show 
with acrobats, comedians, conjurors, 
dancers, jugglers, singers and a really big 
act to end the show. In 1961 it was 
attracting audiences of 20 million. The 
discipline in a place like the Palladium at 
that time was absolutely phenomenal, 
everybody used to jump and stand to 
attention when the stage manager 
shouted. It was run like a sort of military 
operation and we were part of it I 
suppose. I spent three years doing 
Palladium shows virtually every Sunday 
which was a very, very good training. 
You had the basics of mobile type 
location recording from a television 
point of view sort of drummed into you 
because there was no time, things 
happened fairly rapidly, and for those 
days they were pretty complex. It was 
nothing unusual to have 70 or 80 
microphones even in those days. It was 
incredible. 

"We used to get in there at something 
like 7.30 or 8 o'clock in the morning and 
be ready for a band call at 9.30 
sometimes. The show was actually live. 
It used to go on from 8 until 9 in the 
evening. Then, because they had to set 
up for the next day in the theatre, we 
had to strip out every single thing that 

MOBILE 
RECORDING 
Doug Hopkins has been connected with location 

recording of all types for many years. In this 
article he roams the vernacular with 

Tim Leigh Smith. 
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we'd put in there, the mics, cables and 
everything else. The great thing was to 
de -rig the whole thing and be in the pub 
before 10 o'clock." 

After three years of ATV and three 
years at Westward TV, Doug joined TVR 
which merged to form TVI whe -e he 
became head of sound. 

Hit the road, Jack 
"In about 1969 I had actually Prawn 
up plans to build a mobile rec rding 
truck with, as it was then, 16- track 
facilities because there was nothing like 
it. This was before the Rolling Stones 
truck was built. I tried to convince TVI 
of the commercial needs for it even 
though I didn't really know too much 

about it at that time, I just had a sort of 
gut feeling that the facility was required. 
Of course, sound being the poor relation 
then, they couldn't see the need but 
somebody else got to hear of it outside 
TVI. These people were connected with a 
merchant bank at that time and they 
were building a big headquarters in 
Victoria. The idea was to include some 
sort of studio, a video or recording 
studio, in this building and they asked 
me to organise this for them. 

"Because this headquarters building 
was not going to be ready for a year to 
18 months I said that I felt we ought to 
be getting our name into the business so 
how about building the mobile recording 
unit I'd been talking about for so long. 
Out of that evolved the TEAM mobile 
which we built, virtually from start to 

Above Doug Hopkins and below outside and inside the Pumacrest mobile 

finish, in about 31/2 months and that was 
the start of my getting into the music 
business as distinct from the video side 
of things." 

The Trans European Audio Mobile 
(TEAM) was equipped with an 
Automated Processes 2488 desk which 
was adapted to provide 54 inputs/outputs 
and 24 -track monitoring. Two 16 -track 
3M M79 recorders could be linked by a 
Maglink synchroniser using the special 
Maglink timecode. Other equipment 
included Dolby M16 noise reduction, 
Aengus graphic EQs, EMT echo plate 
and Shibaden closed circuit TV. In 
photographs the TEAM truck looks like 
a huge pantechnicon but this is an 
illusion caused by the skirt coming down 
very close to the road. The van is 
actually only 7 m long. 

"One of the lessons that I thought I'd 
learnt from location recording for 
television was that there are a number 
of places where it's very difficult to get 
large vehicles in. The TEAM mobile was 
designed around what was really the 
smallest comfortable size that we could 
actually get all the equipment and two 
or three people working within it. That 
has paid off now because it is actually 
below the limit for a special Heavy 
Goods Vehicle licence so an engineer can 
just pick the thing up and drive off. It is 
actually very compact. Because it was 
almost the norm at the time it had a 
basic 24 input console but with 30 other 
channels with no EQ making a full 54 
microphone inputs. They were fairly 
limited in the way they could be 
arranged but it catered for a number of 
fairly large recordings, with certain 
shortcomings. 

"We'd arranged to get all the money 
through the merchant bank on a leasing 
deal. We'd actually got all the money 
available to us and the truck just about 
to launch when the bank crashed. We 
were left with all the equipment but 
absolutely no capital to run it so we had 
to make it work from day one in terms 
of paying off the leasing deal at 
whatever it was per month plus the 
salaries and the office and all the rest of 
it. In fact we did that, virtually, and it 
ticked along fairly well for about nine 
months. Then the inevitable sort of quiet 
patch of three or four weeks happened 
and things didn't actually get sticky but 
they got wobbly. 

"After about a year of the TEAM 
mobile, quite out of the blue, Mickie 
Most (RAK Records) rang up and he had 
this idea of going off to record in France 
for a variety of reasons. I jokingly said, 
`Well don't hire it -buy it.' I didn't hear 
any more but about a week later this 
figure turned up in motor bike gear with 
a crash helmet and it turned out to be 
Mickie. He walked into the office and 
said, `Are you serious ?' So we looked at 
figures and things. Mickie wasn't 
involved in any studios at that time and 
it obviously suited him, being very, very 
successful, to actually get involved in 
hardware effectively to produce his own 
material. Within a week or two the 
whole thing had changed hands and we'd 
re -named it the RAK mobile. Fortunately 
all the clients that I'd built up came 
along and kept on using us, plus, of 
course, we then started getting direct 
input from the record industry. 
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"Obviously working with RAK and 
Mickie Most we made an enormous 
number of successful albums. We used to 
go off to France and use a small hotel 
just outside Paris. They said if we 
booked 10 people into it we could have 
the whole place. It was a little country 
hotel in the middle of a forest and it was 
lovely. There was a period of time when 
we were spending something like three 
months of the year there. 

"We used to use a sort of basement to 
do regular recordings but I can 
remember one particular time over there 
with Mickie doing a Chris Spedding 
album and we wanted a very live drum 
sound. Mickie always used two 
drummers playing to get his particular 
type of sound and on this occasion we 
had Tony Carr and Brian Bennett. We 
wanted to get this particular `live' snare 
sound and the only place that we could 
really make it work properly was in a 
gent's toilet that was all marble. There 
were two cubicles side by side so we took 
the doors off and then on the closed 
circuit television link we could see Brian 
and Tony actually sitting there playing 
the snares -both of them sitting on the 
can with cans on." 

Your place or mine? 
There was quite a fashion in the mid -70s 
for recording albums on location. For one 
thing it could work out cheaper to use a 
mobile and travel somewhere in Europe 
where the cost of living was lower, but 
there are other benefits from living and 
working in the same place. 

"The great advantage is that you 
haven't got any time limit worries and 
there's always something you can be 
getting on with, whereas if you've got to 
be in the studio at a certain time you've 
got to make the effort to get there and 
you've got to make sure that the whole 
band gets there on time. Being together 
does make for a very much more relaxed 
atmosphere, as long as there's a 
reasonable amount of discipline within 
the group you're going with. Obviously it 
could go totally wrong but the RAK 
albums were very successful, largely 
because we created a good atmosphere to 
work in and people got to know each 
other better, too." 

Moving on 
RAK set about establishing new offices 
complete with studios in residential St 
John's Wood in 1977. With everything 
running smoothly Doug Hopkins turned 
his attention once more to the video side 
of things and drew up plans for an audio - 
video post -production suite. This was not 
something that RAK Records felt a 
burning need for at the time so Doug 
looked around for any takers. Island 
Records felt that their Basing Street 
Studios needed a boost and had an 
accountant examine the project. The 
outcome was that in 1980 Doug Hopkins 
was invited to become MD of Basing 
Street Studios which included the Island 
mobile. 

Like most of the multitrack mobiles 
the Island truck is a heavyweight 
weighing in at 12 tons. It was originally 
equipped in 1973 with a 30/24 Helios 
desk which was later extended to 40/24. 
In addition to two 24 -track 3M M79 

MOBILE 
RECORDING 

Twin 3M M79 24- tracks 
recorders there were two Studer B62 
2 -track machines. The other equipment 
included Dolby M24 noise reduction, 
EMT echo plate and EMT 440 digital 
delay line, comp/limiters by Universal 
Audio and Kepex, EQ by Universal 
Audio and Pultec, and Sony CCTV. This 
magnificent beast had not been getting 
the exercise it needed and Island were 
considering an offer from Southern 
Television to buy it. 

"It was virtually in mothballs, 
basically because mobile recording is a 
very individual sort of thing. It needs 
people to run it rather than just being a 
facility which people hire. I persuaded 
Island to think again. The economics of 
running a mobile are not very 
straightforward. One is looking at an 
enormous amount of cost, particularly to 
re -build these days, whereas one can't 
charge a realistic hourly rate. It has to 
be done on a daily basis because you're 
limited by the amount of work you can 
physically do, particularly if there's 
travelling. The finances of running a 
mobile really only make sense if you can 
cater for the post -production work that is 
generated by the initial mobile 
recording, the mixdowns for record or 
television or film. That was the basis on 
which I sold the idea back to Island and 
we actually kept it. 

"We spent quite a lot of money on it 
which was all recouped within the first 
year so it really did work. It was 
completely re- furbished. I had a new 
engine fitted and the desk was virtually 
re- built. The mobile had the Helios 
console which was basically a 30 input 
console and in the studios which had just 
been re- furbished there were identical 
modules in a Helios desk with 32 
modules. I had what I thought was the 
bright idea of actually using all these 
modules and their basic sub -frames and 
adding them to the desk that was in the 
truck. We were very fortunate in having 
Peter Jones who was a design and 
development engineer with Helios 
working at Basing street. With his inside 
knowledge we actually made the whole 
thing work and with him and Jim 
McBride we were able to nurture the 
truck back into life, and it then started 
working very successfully." 

As Island's recording work tended to 
concentrate at The Fall Out Shelter in 
London and Compass Point in Nassau it 
was decided to release Basing Street 
Studios. Doug Hopkins and accountant 
Jeff Trendell put together a financial 
package to include the studios and the 
mobile but in the event the Sinclair 
family from Sarm in east London took on 
and completely renovated Basing Street 
which became Sarm West. Then the 
opportunity came up to go into 
partnership with Roger Cameron at 
Advision so the financial package and 
the recently re- furbished Island mobile 
moved to Gosfield Street, London Wl, in 
1982. 

Pumacrest 
A new name was needed for the former 
Island mobile and a separate company to 
manage it. The new company came 
complete with a name -Pumacrest -and 
this has sort of stuck although it wasn't 
Doug Hopkins' first choice. 

"I wanted to call it Acme Audio but 
nobody would take me seriously. I would 
say that from a facilities point of view it 
is certainly the most comprehensive 
mobile on the road at the moment. We 
have a full 62 -input mixing console with 
24 -track mixing bus. With the range of 
equipment that we have in Advision and 
Feldon it's very easy for us to put 
anything into it at very short notice. It's 
fairly easy to do 48 -track although tape 
changes become a bit of a problem, but 
that's another story. One of the first 
things we did as Pumacrest was the 
Frank Zappa Symphony with the LSO 
which we recorded in January 1983 
using two Sony digital 24- tracks and two 
analogue 24 -track machines. We didn't 
actually have them all inside the vehicle 
but we had three in and one sitting in a 
little room outside." 

The problem of studio rates being 
unrealistically low has also affected the 
mobiles so that impressive sounding 
sessions are not as rewarding as they 
might be. 

"There are only so many days that you 
can actually work with a mobile. The 
TEAM mobile cost £80,000 to put 
together, doing all the interior work 
ourselves, and when we first did the 
TEAM costings 10 years ago we worked 
out that the going rate based on two or 
three days work a week was around 
£400. You would be hard pushed to build 
a comparative facility nowadays for 
under £250,000 and obviously if one 
wants to talk about going into the next 
generation with digital recorders and so 
on you're talking about considerably 
more than that, but the average rate for 
a mobile in London now is about £500. 

"It all goes back to what I call the 
Freddy Laker syndrome of far too many 
small, and sometimes unqualified, 
studios cropping up in the business. 
They've tended to keep the whole nature 
of fees available within the studio 
business down and obviously that has 
affected what people are prepared to pay 
for a mobile recording as well. In the 
States the average going rate is $2,500 
to $3,000 a day which is a good 
commercial rate. If you take the 
parallels with a studio: with a studio 
you're available 24 hours a day, seven 
days a week, on an hourly basis; with a 
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mobile you're available seven days a 
week on a daily basis. It's virtually 
impossible to work out an hourly rate for 
a mobile and it would be horrendous. If 
somebody wants to do an hour's 
recording and you say it's £500 they'd 
probably faint but if you say they've got 
the mobile for 24 hours for £500 it's a 
different story. 

"The majority of costs have gone up by 
300 %. People's salaries have gone up and 
insurance costs have gone up 
phenomenally -we have a fairly high 
liability content of insurance and that's 
one reason why we like to keep the 
companies separate because Pumacrest is 
likely to come in for far, far greater 
contingent liabilities on a mobile basis. 
We have a carnet which is continually in 
force and that is expensive but they 
reckon that they need 48 hours notice to 
get a carnet and I could get a call 
tonight to be on the continent tomorrow. 
Invariably if one goes abroad these days 
the expense costs far outweigh the actual 
hiring cost of the mobile which always 
seems a bit of a joke. Tape has gone up 
from about £25 a reel 10 years ago and 
it's now £75 a reel so we do show where 
the tape cost is double the actual hire 
cost. It seems a nonsensical arrangement 
because in the long run it does actually 
stop progress as far as the mobile 
industry is concerned and there's no 
doubt that there is a call for the next 
generation." 

High costs and low returns have 
already reduced the number of mammoth 
mobiles. For a while The Manor were 
operating two units installed in 6 m 
containers but are now back to one. The 
Maison Rouge mobile was sold about five 
years ago and faded away into obscurity 
until last year when it was stolen and 
vanished without trace. The `big five' 
survivors- Manor, Mobile One, 
Pumacrest, RAK and Rolling Stones 
Mobile -still seem to be in good shape. 

Getting it taped 
The major British multitrack mobile 
recording vans come in a variety of sizes 
from the articulated Mobile One which is 
14 m long to the compact RAK Records 
truck which is 7 m long. The interior 
dimensions cover a much smaller range; 
from 5 m in the RAK truck to 61 m in 
the Rolling Stones Mobile. The massive 
Mobile One uses 51 m for the `control 
room' and has an overdub booth of 
almost 5 m2 which tends to get used 
more as a store room than a studio. The 
interior width of all the vehicles is 2'/4 m 
because the exterior width is limited by 
the EEC Regulations. The limited space 
restricts the amount of sound treatment 
which is possible and, as Doug Hopkins 
points out, it also affects the layout of 
the equipment. 

"Unless you can use the latest BBC 
technique of actually having a vehicle 
which grows when you arrive on site - 
they can pull the walls out on either side 
and end up with a reasonable sized 
control room, but obviously at vast 
expense- you're basically stuck within 
the legal EEC requirement. Now there 
are vehicles which carry the desk 
longitudinally which gives you a very, 
very short back to front and you can 
only get about 11/2 m away from the 
speakers. 

MOBILE 
RECORDING 

Equipment racks rear truck 
"I think the logical thing is to work 

lengthwise down the truck which means 
that you've got to have a console which 
will actually fit across it but still have a 
reasonable range of controls available to 
the engineer. There are a lot of new 
ideas -which I don't altogether agree 
with -such as assignable mixing 
consoles. From my experience, when you 
want to change something while you're 
actually recording, if you have to recall 
an assigned module you might just as 
well forget it because the moment has 
passed really. If one is recording a live 
concert, which is obviously what we're 
set up to do, then from my point of view 
I would like to have the majority of the 
controls available to me all the time. 

"Mobile consoles can be simpler in 
terms of certain EQs and outboard 
equipment -one can leave a certain 
amount of that to the post- production- 
but more complex facilities are required 
because we tend to be linking up more 
and more with video trucks and one is 
required to send snippets of sound 
information, whether it be total mixes or 
bits of mixes, and communications to 
various parts of the operation. 
I can remember doing a Come Dancing 
with the BBC a few months ago where, 
quite apart from the multitrack we were 
laying down and the mono instantaneous 
mix that we were doing, we were 
sending something like another six or 
seven different feeds from the console to 
various parts of the show." 

The Island Mobile originally came with 
a 12 kVA generator towed behind but 
Doug Hopkins has never found this 
necessary, not even in those parts of 
Europe where the mains can be 
anywhere from 190 V to 240 V depending 
on what day of the week it is. 

"One talks about using a generator 
and having it available but the only 
problem that we've had really is getting 
hold of an electrician to actually connect 
us up from time to time. Sometimes you 
go to odd places in France where they've 
got 3 -phase 110 V so you have to start 
strapping things together to work it out 
but I don't think there's a single place in 
Europe where it has posed a problem. 
We have a voltage regulator which can 
cope with anything and I assume other 

people have as well. The great thing is 
not to leap up and down as soon as you 
get the slightest problem when you 
arrive on site because that can only 
generate further problems." 

Having found a suitable power source 
there is the question of grounding 
(earthing) everything for safety without 
causing hum loops. 

"The most important thing from my 
point of view, where we have a live stage 
performance and ourselves, is that we 
have to make sure that our power is 
provided from the same phase and that 
the earths are all tied together at a 
common point. By doing that you usually 
overcome most of the problems -certainly 
as far as the danger factor is concerned. 
You can get problems with lights being 
spread across two or three phases. If 
they get things unbalanced on phases 
you can run into thyristor buzz and what 
have you -one has to try to talk to the 
lighting guys. There are various places 
that have been notorious for thyristor 
buzz, purely and simply because it was 
inherent in the systems. London's 
Hammersmith Odeon used to be one of 
them but I think it's a bit better now. If 
you've actually got your cables sitting 
with a whole bunch of lighting cables 
with thyrstors floating around you're 
asking for trouble. Very often one can 
get over these things simply by rerouting 
cables -it's really a matter of care." 

With power and programme cables all 
over the place another major 
consideration is public safety. 

"London has got to be the hottest place 
in Europe as far as the GLC regulations 
are concerned. You musn't have cables 
going across public accesses and you 
mustn't block public accesses with a 
vehicle and so on. Invariably you end up 
parked on the wrong side of the street 
and you spend hours just flying cables 
over routes that the public are likely to 
walk along. I suppose it's right and one 
has to do that whereas you can go to 
places in Europe where they don't give a 
damn." 

Whose gig is it anyway? 
With all the mic cables in the correct 
place there still remains the question of 
what is going on the end of the cable: 
your choice of mic or someone else's. 

If you go and record a one -off concert of 
a show that may have been on the road 
for 20 weeks and they may have done 30 
or 40 different shows, and you come 
along all big time to record the last one, 
you have to recognise the fact that the 
PA guys are professional engineers in 
their own right. The complexity of stage 
shows has grown enormously over the 
last few years and the sort of equipment 
that they're using now, outboard 
equipment and so on, is as complex as 
anything we have to accept that they 
can provide their job with that particular 
band a damn sight longer than we have 
and they have got the cable routing and 
everything sorted out. 

"The only thing that we would possibly 
do is to add a mic on the bass amp as 
more often than not the PA people just 
take a DI. Sometimes it's nice to get the 
actual sound of the amp as well and 
decide what you're going to do with it 
when you've heard it. Also, occasionally 
they don't use overhead mies on drums 
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but for a recording it produces a better 
overall sound. The reason they (the PA) 
don't do it is because it's very difficult to 
get a good sound on stage without 
getting too much colouration, which can 
be a big problem depending on how loud 
the foldbacks and things like that are. 
There might be problems where they use 
different microphones from us, possibly 
more robust microphones which are 
better suited to the everyday live gig but 
for a one-off recording we might 
persuade them to change and substitute 
one of ours. We would just change the 
heads on the cables that are already 
there because everything is pretty well 
the same standard as far as cables, etc, 
are concerned. 

"I think that if you actually go looking 
for problems and think you're going to 
change everything in sight, there is a 
chance that you won't come up with 
anything better than the set up which 
has already been proven by the band on 
the road and you'll probably run out of 
time trying to make things work the 
way you want them. There has to be a 
lot of give and take on both sides. One 
has heard the comment, `This is a live 
show with a fee -paying public -to Hell 
with anything else,' and I can 
understand that but I've got the record 
company saying, `Go along and record it,' 
and the record companies by and large 
keep these bands on the road. There can 
be a little bit of conflict but nowadays, 
the amount of equipment that these guys 
are carting around with them, they've 
usually got it all worked out and they've 
already got a row of XLRs which come 
out and all the split feeds are there. The 
major PA companies know the 
requirements because there is so much 
involvement with film and television 
shows now. 

"One thing does annoy me, though. I 
was talking to somebody who was doing 
the out -front sound with one of the 
groups we were recording. He came out 
to the truck and said, `How's the sound ?' 
and added, `But, of course, you are only 
laying tracks aren't you.' I'm afraid that 
gets my goat because, more often than 
not, laying tracks in a mobile you've 
only got a one shot pass. If you get 
something over the top or if you happen 
to miss a switch on microphones it can 
cause problems. Unfortunately one does 
get problems because of the interlinking 
between us and the stage PA and 
because they're a world unto themselves 
once the show starts, and quite rightly, 
it's very, very difficult to sort things out 
once the show's actually under way. You 
can only sit there when they're plugging 
up PA feeds and try out the lines 
between you but if nothing is being sent 
down a particular line then there is very 
little that you can do once the concert's 
under way without stopping the whole 
thing and saying, 'I've lost one of the 
synths.' If you go on stage and start 
plugging things around you're likely to 
get shot by the nearest roadie - 
understandably. 

"Having said that, it may well be that, 
for a live album, you actually book up to 
do half -a -dozen concerts of the same show 
and after the first night you can say, 
`That number was a load of * * ** -let's 
go for that one the next night.' You can 
actually build up the album type of 

MOBILE 
RECORDING 

Pumacrest mixing facilities 

recording in that sort of way or you may 
just get a magical night where there's a 
good rapport going between the audience 
and the band and everything works. 
That does happen but I would say that 
the live album that comes out of one 
concert without overdubs is very rare. I 
have actually known live albums where I 
have done all the mixing afterwards and 
we've ended up by keeping the bass 
drum throughout the concert and re- 
recording everything else." It depends on 
the musicians, even though they're 
enormously well rehearsed, when they're 
on stage playing off the audience a lot of 
it is ad lib and it's not the same as 
having a session musician sitting down 
and reading from a sheet. 

Mic in shot 
Even when the recording truck is solely 
responsible for the sound there can be 
negotiations over the choice of mics and 
their placing if the show is being 
recorded on film or video. 

"There has to be a compromise where 
you get somebody who's interested in his 
pictures where we're interested in the 
sound but there are microphones 
nowadays which will almost give them 
what they want and give us what we 
want as well. One producer I've worked 
with a number of times -who shall 
remain nameless -sometimes refuses to 
use what I want to use and then we 
have one of these diplomatic stand -up 
fights but we're all in the business to 
produce the best produce for everybody 
concerned. In this case, he and I have 
worked together so often that he knows 
how much he can get away with by 
shouting and I know how much of his 
shouting I can ignore. 

"The majority of our work is involved 
in the promotion of the artist so in the 
long run one has to do what turns out to 
be best for that situation and every now 
and then you swallow a bit of personal 
professional pride. I think that happpens 
all the way round. The whole thing 
really is about communication between 
people and sorting out problems before 
they become `Problems'." 

Further excitement is provided when 
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working with television, video or film 
because of the need to synchronise 
pictures and sound after the event. 

"There's an awful lot of mystique both 
written and spoken about synchronisers. 
I think a lot of very good, very 
competent engineers treat it as a `black 
box' syndrome. That's fine as long as 
things work. When they don't work then 
chaos reigns where perhaps chaos 
wouldn't reign if they knew just a bit 
more about what they were doing. That 
is one of the sadnesses of the business, 
there is no doubt that television 
engineers in general have a higher 
technical awareness of the equipment 
they're using simply because the TV 
companies look for people with that type 
of background. 

"It's basically very simple as long as 
you obey the rules and one basic rule is 
that if you have timecode you look after 
it. You've got to record it correctly. I 
always insist that we have a timecode 
reader on the output of our machines so 
we can check that we have actually got 
valid timecode being recorded all the 
time. If you have a piece of video and 
you want to lock up a piece of audio with 
it, in the simplest case they should have 
the same timecode on them. What one 
shouldn't try to do is record a piece of 
music and then do another take of the 
same piece and try to use the pictures 
from one take with the music from the 
other. That has been done in the past 
and caused trouble. Musicians just do not 
play identically every single time. 

"With the tendency to use digital 
equipment which runs at a very much 
more stable speed than the majority of 
video recording equipment -our Sony 
PCM -1610 or the 24 -track PCM -3324 will 
always be more stable than an unlocked 
C- format machine -we've done 
experiments such as putting timecode on 
digital equipment after the event, purely 
as a trial thing, and actually found that 
we've been able to retrieve the lock so 
long as the video recorder was locked to 
a station sync of some sort. But if one is 
just talking about getting pictures and 
audio to run together there's still not a 
lot wrong with the old- fashioned 50 Hz 
pulse. It makes things run at the same 
speed which is really what one is talking 
about in recording timecode and there 
aren't too many people that can see a 
half -frame sync error. 

"Having said that, of course, we do 
need to lock up two 24 -track machines 
because, particularly on live shows, 
you're bound to get spill which can cause 
phasing between the two but the 
standard of accuracy that we can lock up 
machinery with modern synchronisers is 
pretty good so you can overcome that." 

In recent weeks the Pumacrest mobile 
has been pursuing flamenco guitarist 
Paco de Lucia and his sextet around 
Europe; preserving James Galway and 
Henry Mancini at the Barbican; location 
recording for Paul McCartney's feature 
film Give My Regards To Broad Street; 
and capturing the sound of Echo & The 
Bunnymen in Liverpool for Tyne Tees 
Television's The Tube. 

Doug Hopkins' basic advice to those 
doing mobile recordings is simple: "Be 
polite to everybody; assume you'll want 
to go back there again. " 
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We've made some important changes to the Q.LOCK Synchroniser over the last four years, 
and the majority of them do not affect the appearance. The software inside Q.LOCK is the 

powerful part - just look at some of the features we now offer. 

Full control and synchronisation of up to five machines. 

User programmable facilities for varying session requirements - OPTION 64. 

Several types of specialist software for particular applications (ADR, Sound Effects Assembly, 
Audio Editing, for example) all available within one set of PROMS, and selectable from the 

keyboard. 

Dedicated interfaces for virtually all tape transports, supplied with optimised software, 
documentation and prewired cables for easy installation. 

Autolocator facilities for individual or groups of machines. 

Integral multistandard timecode generator fitted as standard. 

LOCK 
Q.LOCK is much more than just a synchroniser 

- it is an essential part of the audio post -production facility. 
Contact us now to discover what Q. LOCK can offer you. 

U.F.: AUDIO KINETICS (U.K.) LIMITED, Kinetic Centre. Theobald Street. Borehamwood, 
Hertfordshire WD6 4PJ England. Tel. 01 -953 8118 Telex 299951 (Kintek G) 

U.S.. A AUDIO KINETICS INC., Suite 209. 4721 Laurel Canyon Boulevard. North Hollywood. 
California 91607, U.S.A. Tel. 818 980 5717 Telex 230 194 781 
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RECORDING 
GENESIS 

enesis were 
completing their 
latest and most 
successful tour to 
date with five 
performances at 
Birmingham's 

National Exhibition Centre in 
the UK. All five nights were 
sold out making a total 
audience of 50,000 people. Two 
of those 50,000 were to be 
Their Royal Highnesses, The 
Prince and Princess of Wales 
for the charity performance on 
the last night in aid of The 
Prince's Trust charity. 

The longer a band is 
successful, the bigger their 
stage performance seems to 
become, as each time a tour is 
produced it has to offer 
something more than the last 
one. With Genesis, their stage 
performance has developed to 
the extent where it's hard to 
imagine how it could ever 
expand any more. The PA 
system was enormous, with 
speakers stacked and flown at 
the stage and a secondary rig 
flown half way down the hall. 
The bass frequencies, 
especially from the electric 
instruments were something 
that was felt as much as 
heard. The lighting rig was 
centred around 120 Varilites, 
computer controlled and 
mounted on independently 
movable trusses. Additional 
lights and smoke machines 
were placed at the sides and 
back and inside of the stage. 

Just as the technical side of 
the tour was large, so was the 
personnel. The programme 
credited 32 people as full time 
travelling members of the 
tour. This did not include the 
local promoter, the catering 
ladies (I'll never know how she 
did get into those jeans), the 
UK tour manager, or the 
venue staff. This army of 
people and mountain of 
equipment was to increase for 
the NEC dates, because in 
addition to the usual touring 
establishment Picture Music 
had been contracted to record 
the concerts for release on 

Recording a live performance for 
video release is not just a 

matter of tailoring the stage feeds 
as Steve Turner explains 

video cassette. Add to the 
above list an extra 40 people, 
two large Portacabins, a 
second catering unit, six 
cameras, a film sound unit, 
The Rolling Stones mobile and 
me -I had been asked to 
engineer the recordings. 

I found this quite an exciting 
project, and was looking 
forward to the five days in 
Birmingham, but when I 
arrived at the NEC complex I 
was stopped at the security 
gate on my way to the back- 
stage area (almost as big as 
some venues in itself). I said, 
"I'm with the recording 
mobile. It should be here 
already." 

"What's the name of the 
unit ?" asked the guard. 

With some reticence to 
mention famous names, for I 
am not one to name drop and 
after all the security guard 
must hear them all the time, I 
simply said, "The Mobile 
Studio." 

There are times, however 
when it is expedient to drop a 
name or two, and this is 
obviously what Arnold and 
Charlie, who had brought the 
mobile up ahead of me, had 
done at this same gate, 
because the guard said, 
"What's the particular name 
you might mention with this 
mobile ?" 

"The Rolling Stones," I said, 
and the barrier in front of me 
magically raised itself at the 
mention of this propitious 
name. It was obviously going 
to be a rock and roll gig. 

The mobile was already in 
position, inside the building, 
between the back -stage crew 
area and the table tennis 
table- another vital piece of 
equipment that was 
completing the tour. Recording 
an average five piece band 
would normally be fairly 
straightforward, but Genesis is 
no average group and their 
stage rig is far from 
straightforward. My main 
contact with the `team' was 
Geoff Callingham who, as the 
band's technician, had been 
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involved in all the recordings 
made by them collectively and 
individually since he started 
working with them, and was 
very active when the band was 
touring. His room back stage 
was a very well equipped 
workshop built into flight 
cases so that it could quickly 
be stored away ready for 
travelling. On this tour it had 
travelled thousands of miles, 
and carried spare components 
for all the electric instruments 
that the band used, as well as 
the necessary equipment to 
service the electronic tour 
toys, such as Walkmen, 
Portastudios and keyboards, 
and drum machines for hotel 
room use. (Chester Thompson 
likes to write sometimes when 
on tour, so he sits in the hotel 
room during the day with his 
instruments.) Geoff knew the 
stage line -up and the cues for 
each song, which instruments 
were used in specific numbers, 
and which ones it was 
necessary to keep separate on 
the multitrack assignment. He 
also knew who to speak to 
when we needed any 
information or changes to the 
rig, which was a great help. 

Stage set -up 
The stage layout was roughly 
divided into six areas 
corresponding to the six 
triangular lighting trusses 
suspended over the stage that 
formed the main part of the 
spectacular light show for the 
performance. These six areas, 
shown in Fig 1, gave one area 
for each of the musicians 
except Phil Collins, who used 
both the centre stage area for 
singing and the upstage left 
segment when playing his 
drum kits. I was relieved to 
learn early on that Phil did 
not play drums and sing at the 
same time, because of the spill 
of the drums on to the vocal 
mic. One can often be faced 
with impracticalities such as 
this when trying to reproduce 
on stage what is simply a 
matter of overdubbing when in 
a studio. 

Phil is quite busy when on 
the kit as Fig 2 will show. In 
addition to having a complete 
acoustic kit, there is a full 
Simmons drum kit with hi -hat 
and an additional acoustic hi- 
hat. At the beginning of the 
tour only the acoustic hi -hat 
accompanied the Simmons kit, 
but when the Simmons hi -hat 
arrived Phil wanted to keep 
the acoustic as well. 

The acoustic kit was miked 
up using SM81s, SM57s and a 
421 on the kick drum. For the 
toms one mic was used to pick 
up each pair and placed 
equidistant from each drum, 
which actually meant that it 

was looking at the small gap 
between the pair. The snare 
was miked with a 57 looking 
over the rim from the 
audience side of the drum. The 
hi -hat had a 57 clamped to the 
stand and looking up to the 
lower cymbal, and the seven 
top kit cymbals were miked 
with two SM81s, looking up at 
the cymbals from the left and 
the right of the kit. The 
resulting cymbal pickup was 
more selective and contained 
less drum sound than if they 
had been miked from 
overhead. It also gave rise to 
the description 'underhead' 
mic as opposed to 'overhead' (a 
description that I had not met 
before, and needed clarifying). 
The kit also looked neater 
from not having two over high 
stands dominating it. All the 
signals from the Simmons kit 
were received as direct inject 
signals. 

Opposite Phil on the stage 
was Chester Thompson with 
his double drum kit (see Fig 
3), eight rack toms, one floor 
tom, one snare, two bass 
drums, six cymbals and a hi- 
hat. He was quite busy too! As 
with Phil's kit, the toms on 
Chester's kit were paired up 
for miking purposes, with one 
57 on each pair of drums. 
There was a 421 on each of 
the two kick drums, a 57 on 
the snare and hat, and two 
81s as left and right 
'underhead mics'. It was quite 
fortuitous for a band that has 

two drummers that one is left 
handed and the other is right 
handed. Phil and Chester are 
not only on opposite sides of 
the stage, but make a 
symmetrical pattern with left- 
handed Phil having his snare 
to his right, and right -handed 
Chester having his snare to 
his left. It will make great 
pictures on the video as well 
with split screen images from 
over the shoulder of each of 
the drummers, especially in 
the drum duet they play 
towards the end of the concert. 

In addition to these three 
kits, the percussion section of 
the band included timbales 

and tympani played by 
Chester, a Simmons drum 
triggered by Chester using a 
mic on the rim of his snare 
drum, and a LinnDrum that 
was placed with Mike 
Rutherford's guitar equipment 
and was triggered on a foot - 
switch by Phil. It fired the 
Quadra in Tony Banks' 
keyboards. These were picked 
up with two 57s on the 
timbales combined on stage to 
one signal, a passive DI on the 
electric tympani, and active DI 
on each of the Simmons's and 
LinnDrum. 

Fig 4 shows the complete 
keyboard set up used by Tony. D 
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He mixed the DI outputs from 
all the keyboards using an 
Amek 1000 16/2 mixer, and 
this feed was used by the PA. 
However, for the recording he 
wanted each instrument 
recorded on a separate track 
for subsequent mixing so these 
feeds were split before going 
into the mixer and fed to the 
mobile as separate DI's. It can 
be seen from the diagram that 
there were three monitors for 
Tony: he had a monitor of the 
normal stage foldbacks that all 
the band members have, and 
monitors for the left and right 
outputs of his Amek mixer. 

Mike Rutherford played 
Strata double necked bass, 
Steinburger bass and a Roland 
guitar synth that triggered a 
Pro-Mars keyboard bass. These 
three signals were linked 
together after three preamps, 
which then appeared as one 
passive DI feed for recording. 
Mike also played bass pedals 
which came in as a DI, a 
guitar fed into a Yamaha 
guitar amp which was miked 
up with a 57, and a new 
Roland synth which fed into a 
Fender concert amp and was 
also miked with a 57. Thus 
there were four feeds from 
Mike's six guitars, one bass, 
one bass pedals, one guitar 
and one Roland guitar. Daryl 
Stuermer played bass guitar 
which appeared as a DI from 
the amp, bass pedals which 
were fed from an active 
countryman DI, and a guitar 
that was miked with a 57 on 
each of the two guitar cabinets 
that Daryl used for this 
guitar. After looking at the 
other four musicians, Daryl's 
set up seemed remarkably 
simple. 

With the exception of 
Chester all the band sang - 
and so did all the available 
crew gathered round a radio 
mic, stage left: during the 
song, Illegal Alien they came 
on wearing dark glasses to 
sing the chorus line of the 
song and then exited staging a 
mock fight on the way out. It 
may be no fun to be an illegal 
alien, but at times it must be 
quite good being a Genesis 
roadie. 

Mixing 
So, I had found out what 
happened on stage. It was a 
rig that had evolved in order 
to reproduce the original 
sound of the songs that were 
going to be played in the 
performance. If they played 
Home By The Sea then Mike 
would need to play Roland 
guitar, even if he didn't use it 
on any other song. Similarly 
the LinnDrum is needed for 
Mama but not on any other 
song. This was partly why 
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GE 
there were so many 
instruments to deal with, and 
was also a great help in 
making the 52 signals that 
were coming from the stage, 
mix down to 20 out of the 24 
tracks on the multitrack tape 
machines. The other four 
tracks were needed for other 
purposes: although the final 
programme was going to be 
released on video cassette, the 
origination of the pictures was 
on film. In order to provide a 
sync point, and also to provide 
a secondary locking system, 
we generated SMPTE timecode 
in the mobile using the Q -Lock 
(a permanent installation in 
this mobile), which displayed 
the timecode on a monitor 
near the stage. One of the 
cameras started by shooting a 
few seconds of this display, 
then turned away to record 
the concert, thus providing a 
sync point. We then recorded 
the timecode throughout the 
concert on one track of the 
tape. A second track was used 
to record the pulse from the 
film pulse generator. Normally 
it would have been wise to 
leave a guide track separating 
the timecode from the pulse, 

ESIS 
but with careful level 
monitoring we opted to keep 
this for use in recording audio. 
The next two tracks were used 
for the audience, or AR 
(audience reaction) as I have 
come to call it (but that's 
another story). 

Normally I like to mic the 
audience with at least one 
crossed pair of microphones so 
that a true stereo spread is 
achieved. In this case, 
however, there was nowhere to 
hang them. I would have used 
the lighting trusses, but again 
this was not a normal show, 
and the lighting trusses 
actually moved several times 
during the performance, so 
that was not possible. In the 
end I used two rifle mics 
placed on very high stands 
which were positioned at 
relatively quiet spots on stage, 
and were looking towards the 
roof at the back of the 
auditorium. This gave quite a 
good spread of pickup without 
making any one sound from 
the audience seem too 
prominent. It was also quite a 
good mix from both sides of 
the auditorium, and the stereo 
AR sounded exactly that, and 

not like two separate 
audiences as can sometimes 
happen when not using a 
crossed pair. After taking into 
account the timecode, the 
pulse and the audience 
reaction, that left 20 tracks for 
the stage signals. 

The miking and selection of 
DIs from the stage had been 
worked out at the beginning of 
the tour. By the time of the 
Birmingham dates the PA was 
very finely tuned and the 
introduction even of the active 
splits that I would usually use 
from the mobile stage boxes 
did not appeal to the PA crew. 
Instead the PA system had a 
split of all the signals from the 
stage that was not otherwise 
in use, and they ran these on 
multiways to within a few feet 
of the mobile. We just had to 
link across to the mobile stage 
boxes outside. 

The mobile has a standard 
32- channel Helios board, which 
proved to be quite versatile. A 
secondary submixer was 
installed which had a further 
20 channels, with an 8 -group 
output if that became 
necessary. The outputs were 
introduced into the main desk 
via the echo return system 
which handled four of the sub - 
mixer's outputs. I was not sure 
how many of the eight outputs 
I would need from the sub - 
mixer, and so just patched up 
for the four to begin with. The 
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real echo return was fed into 
the monitoring only via an 
external input that is 
independently controlled on 
the main desk monitoring 
panel, and is in stereo (the 
reverb system used was the 
Lexicon 224 -again a 
permanent piece of equipment 
with this mobile). 

The patching up of the 
signals was very complicated, 
because their position oa each 
desk, and the grouping that 
would then follow depended on 
the final track layout. This in 
turn altered for almost every 
song that the band played. In 
some songs, for example, track 
one was used for tymps, in 
others for the LinnDrum, or 
Simmons snare or Chester's 
Simmons, and in one number 
for the crew's vocal mic. In 
other songs these same signals 
were routed to other tracks. 
There was a selection, of 
certain signals that had to be 
switchable from track to track 
without interrupting any 
intermediate tracks by 
switching through them. For 
example one of the changes 
from track to track was very 
quick, and I selected it so it 
switched between adjacent, 
even -numbered tracks. In spite 
of careful mapping out of these 
changes there were inevitably 
some changes made after the 
initial plugging up, and it was 
very useful to have the stage 
boxes not on stage at all but 
just .outside the mobile. Table 
1 gives a list of the different 
signals that were coming down 
the multiways, showing how 
each signal was derived. 

The path that these signals 
then followed was very 
complicated, for example 
Chester's kit mics came in on 
lines 16 to 22. They plugged 
into the sub -mixer on channels 
three to nine. These channels 
were routed to outputs one 
and two of the sub -mixer, 
which then went to the echo 
returns on the main mixer, 
and were routed to tracks 10 
and 11 on the multitrack. 
Similarly, the crew vocal mic 
came in on line 51 and was 
plugged into channel 20 on the 
sub -mixer. This was routed to 
output five, which was plugged 
into channel 20 on the main 
mixer (but only at the 
appropriate time as channel 20 
was also used for Phil's radio 
mic). This channel was then 
routed to group one (or 17 
when looking at the other 
input). Where there was more 
than one input to each desk 
channel the inputs were 
switched at the appropriate 
time. Where on the sub -mixer 
several channels were routed 
to the same output, they were 
either mixed together, as in 
the case of the example above, 

E 
or were switched so that only 
one channel was being fed at a 
time. Where there was more 
than one type of signal on 
each track, these were 
switched at appropriate times 
so that only one signal was 
recorded at any time. Table 2 
gives the track layout. 

During the recording there 
was a lot of routing and 
switching to do as well as 
normal level control and 
monitoring. Fortunately the 

ESIS 
first performance at the venue 
was a rehearsal as far as we 
were concerned, as this was 
not to be recorded. Had this 
not been the case we would 
have needed a complete 
performance during the 
afternoon in order to get a 
balance between the sub -mixed 
signals, and in order to get a 
level on the other signals. 
When the performance began 
on the Saturday night we had 
just about finished plugging 

TABLE 1 
INCOMING SIGNALS DIRECT FROM THE STAGE 

1 Low tom (DI) 
2 Mid tom (DI) 
3 Hi tom (DI) 
4 Kick (DI) 
5 Snare (DI) 
6 Hat (DI) 
7 Acoustic hat (SM57) 
8 Prophet (DI) 
9 Yamaha pno (DI) 

10 Emulator (DI) 
11 Timbales (2 SM57) 
12 Tympani (passive DI) 
13 No signal (are they getting superstitious, I wonder ?) 
14 LinnDrum (DI) 
15 Simmons (DI) Chester 
16 Floor (SM57) 
17 Rack (SM57) 
18 Rack (SM57) 
19 Rack (SM57) Chester 
20 Rack (SM57) 
21 Left underhead (SM81) 
22 Right underhead (SM81) 
23 Floor (SM57) 
24 Rack (SM57) 
25 Rack (SM57) Phil acoustic 
26 Left underhead (SM81) 
27 Right underhead (SM81) 
28 Open 
29 Open 
30 Open 
31 Kick (421) 1 
32 Snare (SM57) } Phil acoustic 
33 Hat (SM57) J 
34 Kick (421) 
35 Kick (421) 
36 Snare (SM57) 
37 Hat (SM57) 
38 Daryl bass gtr (DI from amp) 
39 Daryl peds (active countryman DI) 
40 Mike bass (passive DI) 
41 Mike peds (passive DI) 
42 Daryl gtr (2x421s) 
43 Mike Roland gtr (SM57) 
44 Mike gtr (SM57) 
45 Keys mix left (DI) 
46 Keys mix right (DI) 
47 Open 
48 Open 
49 Phil front vox (M88) 
50 Phil radio vox (Nady 600) 
51 Crew vox (Nady 600) 
52 Mike vox (M88) 
53 Tony vox (M88) 
54 Daryl vox (M88) 
55 Spare vox (M88) 
56 Synclav (DI) 
57 Quadra (DI) 
58 Open 
59 AMS rev 1 (DI) 
60 Open Reference only 
61 AMS rev 2 left (DI) 
62 AMS rev 2 right (DI) 

Phil's Simmons kit 

Chester's 

Chester 

and routing. When the 
performance finished we 
realised that we had to make 
some changes in the light of 
the night's experience. 
However, because of the 
complexity of the system one 
change could not be made 
without affecting other items 
in the recording. So we agreed 
to meet after lunch the 
following day to adjust the 
recording arrangements we 
would then be ready for the 
afternoon's sound check. 

We made the changes to the 
previous night's rig, used the 
sound check as another 
rehearsal, and then had to rig 
a third machine, because 
although the mobile is 
equipped with two 24 -track 
tape machines, this recording 
was to be done simultaneously 
in digital format. Sony had 
provided a PCM 3324 digital 
multitrack recorder, and this 
was rigged inside the mobile, 
but we had to run from an 
independent mains supply 
from the breaker that was 
feeding the mobile, as the 
3324 took too much current to 
run on an auxiliary supply 
inside the mobile. (It also 
made the mobile very hot.) 

We then fed the machine 
with group output signals from 
the main desk jackfield. The 
PCM 3324 has 24 digital 
recording tracks, one timecode 
track and two analogue tracks, 
so had we been recording only 
on digital we could have had 
more spread on the track 
layout. As it was we had to 
record on the digital machines 
the track layout that had been 
worked out for the analogue 
machines, so we used the 
analogue tracks on the digital 
machine to record the monitor 
mix, in stereo. This is 
something I would have found 
quite useful in the past on 
other recordings if there had 
been the track space. 

The digital machine had just 
been rigged and tested when 
the Sunday night's 
performance began, this time 
for real as far as we were 
concerned. The monitor mix 
that was being fed to the 
digital machine was also being 
fed to the film unit who used 
it as a guide for cutting and 
for playback when some shots 
were re -done without an 
audience later in the week.. 

We also made two cassette 
recordings of the monitor mix 
each night so that there was 
instant reference for the band 
to listen to after each show. 
This was an important part in 
the initial stages of selecting 
which song would be used in 
the final programme, as well 
as being informative for the 
band who could judge how the 
recording was going. The 
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visual equivalent of this was a 
nightly despatch of the films 
to a London processing 
laboratory who then had 
rushed copies back up to us in 
Birmingham by the following 
morning. 

During the actual recording 
Arnold and Charlie were very 
busy looking after the 
analogue tape machines, 
because we were recording at 
30 in/s on 101 in reels. This 
gave each reel a running time 
of 15 mins, but with overlaps 
and trying to get each song 
complete on one reel, I think 
the average time between reel 
changes was about 8 min. 
Each reel then had to be 
clearly labelled and marked 
up, and the next reel loaded 
on the machine in readiness 
for the next change. In the 
meantime Geoff and I were 
working squeezed between the 
sub -mixer and the 60 -odd extra 
leads, checking cue sheets and 
running orders for the next 
routing and input changes. 

Final mix 
The essence of the recording 
was to get the information 
down on tape as accurately as 
possible, without any 
equalisation or other changes. 
This was something I was not 
too happy about at first as I 
wanted to equalise some of the 
signals when I first listened to 
them individually. However, 
when the band was playing 
together any alterations that I 
would have made earlier 
seemed to be compensated for 
by other instruments. For 
example, the sound of the two 
bass guitars was definitely a 
bit light when listened to in 
isolation, but in performance 
the bass pedals were always 
being played which added so 
much low frequency that any 
fattening of the bass guitars 
would have made the guitar 
disappear behind the pedals. 
Similarly with the guitars, 
Mike and Daryl had a choice 
of instrument when playing 
each number, and the 
instruments chosen were quite 
correct in tone and smoothness 
of frequency for the particular 
arrangement of that song. 

On keyboards Tony had 
more than enough control to 
produce the sound that he 
wanted so that the information 
he required for the mixing 
process was on tape. He didn't 
need an engineer to impose 
their idea of what might be 
nice, when Tony had made 
very deliberate choices in the 
type of instrument, the 
quality, and the programming 
of the sound in the first place. 

On the drums the DI signals 
were from instruments that 
had been carefully 'tuned' 

GENESIS 
before performance so that the 
sound they gave was that 
which was required. Also the 
tuning and miking of the 
acoustic drums gave the sound 
that was good live and would 
mix well. In short, Genesis 
knew what they were doing. It 
was up to me to give them 
back on tape what they had 
given me in performance. 

What I did do in the mobile 
was a slight equalisation of 
Phil's voice, which needed 
brightening a little -that was 
one of the few 'instruments' 
that could not be adjusted 
electronically at source! In 
addition to this I added echo 
to several signals using the 
224 to give variable decay 
times according to the 
frequency being treated, so 
that the vocal, for example 
had a shorter decay than the 
LinnDrum. The kick drums 
were miked very close to the 
skin inside the drum, which 

gave a very hard dry sound 
which needed quite a lot of 
extra reverb to make them 
sound as full as they should. 

In the house the kick drum 
sound in the PA was quite full 
as the sound reverberated 
round the hall giving it a 
'local' fullness. Other 
instruments were given a 
slight amount of reverb, but 
generally the sound did not 
need changing much. The 
keyboards and guitars had the 
right amount of echo and 
reverb added at source by the 
players, and the overall 
internal balance of the band 
was very good. 

At the end of each recording 
we made slight changes before 
the next performance, but each 
night was successfully 
recorded with the selection of 
final songs being made on 
artistic grounds only, and not 
because of any technical 
problems, which was quite 

TABLE 2 
TRACK LAYOUT 

1 Crew vox 
Tympani 
Timbali 
LinnDrum 
Chester Simmons 
Phil Simmons snare 

2 Phil Simmons acoustic hat 
Phil Simmons hat 

3 Synclavier 
Phil Simmons kick 
Phil acoustic kick 

4 Phil acoustic snare 
Mike vox 

5 Phil acoustic kit left 
Tony vox 

6 Phil acoustic kit right 
Daryl vox 
Phil Simmons toms 

7 Chester kicks (2) 
8 Chester acoustic snare 

9 &10 Chester acoustic kit (incl hat) 
11 Keys left 
12 Keys right 
13 Bass peds (x2) 
14 Bass gtrs (x2) 
15 Daryl gtr 

Mike Roland gtr 
16 Mike gtr 
17 Phil vox 
18 Quadra 

Synclavier 
19 Yamaha piano 

Emulator 
20 Prophet 
21 AR left 
22 AR right 
23 Pulse 
24 SMPTE timecode 

satisfying for us. For 
identification purposes I 
started the timecode generator 
at different times each night, 
so that on the first night the 
timecode began reading at 10 
hours, and on the next night 
13 hours, etc. 

On the Tuesday afternoon 
we rigged the mobile for 
playback of the digital 
recordings and analogue and 
were able to switch from one 
to the other, while running 
the same part of the same 
performance on each machine. 
I did not know how much 
difference there would be 
between the two systems, but 
when it came to the 
comparison, the digital 
recording sounded as if a 
barrier had been removed, the 
reproduction was so good 
compared to the analogue 
recording. I don't think there 
will be any doubt about which 
recording to use in the final 
mixdown of the soundtrack. 

After three nights recording 
and checking of soundtrack 
monitor mixes and film rushes 
it was decided that we did not 
need to record the last night's 
performance. It is always 
surprising when a rig that has 
taken perhaps two or three 
days to evolve can be stripped 
out in a matter of hours. That 
was the case there, and by the 
time of the final performance 
one would not know there had 
been a film crew there at all. I 
used the opportunity to sit out 
in the auditorium and see the 
performance for the first time 
since we had arrived: although 
I had had a camera on stage 
feeding the video monitor in 
the mobile this was only 
useful for information and did 
not give any idea of the 
spectacular visual effects 
during the show. It was also 
interesting to hear the full 
sound of the PA that until 
then I had only felt through 
the floor of the mobile. 
Obviously there were 
differences in this sound 
compared to the monitor mix 
in the truck, because we were 
not using any equalisation or 
hardly any effects in the 
recording, but basically I think 
that we captured a good 
atmosphere and accurate 
reproduction of the concerts. 

It was an experience that I 
enjoyed immensely. It was 
challenging for me, personally, 
and in the way I was able to 
use the mobile. I don't think 
there was one facility on the 
mobile that was not in use 
and it all worked very well. 
(Many thanks to the 
holidaying Mick McKenna, 
whose absence required my 
involvement in the 
recording.)[] 
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BASF Studio Master Series. 
The new Tape Generation. 
BASF Studio Master 910 
This sophisticated recording tape of high 
dynamic was designed especially Mr the 
high professional demands of modern multi- 
track technology. 
The wear resistance of the magnet.:: layer 
ensures reliable operation even otter 
hundreds of passes. 
In spite of its considerable high MOB (+ 11.6 
dB over reference level 320 n Wt /ri), BASF 
Studio Master 910 has an unusually good 
print ratio of 57 dB and is therefo-e 31so 
suitable for long -term archiving. The BASF 
typical constancy of the electroaco 'stic 
properties and the excellent wineiri charac- 
teristics also ensure easy hub opsr, tion. 

BASF Loop Master 920 
The chromium dioxide master tape for high- 
speed duplication systems. At 64 -times 
duplicating rate, the master is usually re- 
corded at 9.53 cm /s. It is only the typical 
chromium dioxide properties featured by 
Loop Master 920 which offer that extra qual- 
ity needed to allow exploitation of all the 
advantages of a high -class cassette tape (eg. 
BASF chromdioxid II). In spite of the mecha- 
nical stress to which it is subjected in the 
"loop bin', the durable magnetic layer means 
that the recording level remains extremely 
constant, particularly in the high frequencies, 
even after running thousands of times. 

BASF Digital Master 930 
This professional chromium dioxide tape is 
especially tailored to the requirements of 
digital sound recording (PCM), where the 
high storage density makes exceptionally 
high demands on the evenness of the coat- 
ing. The typical chromium properties are 
brought out excellently in this latest form of 
sound storage. The antistatic magnetic layer 
and the black, conductive matt back protect 
the recording against dust- induced dropouts 
and ensure smooth, steady winding without 
damage to the tape edges. 

Coupon: Please send me further infor- 
mation on the BASF Studio Master Series. 

Name /Company 

Address 

BASF United Kingdom Ltd. 
4 Fitzroy Square 
London W1P 6ER 
Tel: 01 -388 4200 
Telex: 28649 

BASF Aktiengesellschaft 
Gottlieb -Daimler -Str. 10 

D -6800 Mannheim 1 

Tel: 0621/4008-1 
Telex: 4 62 621 basf d 
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IN PERSPECTIVE 
IN PERSPECTIVE 

Comment from Martin Polon, Studio Sound US columnist 
The 1980s have been an 
improving time for many of 
those in the business of 
professional audio. But, in this 
year of 1984, supposedly a 
year of earth- shaking technical 
and geopolitical changes (and 
this must be the 9,000th 
article this year to touch on it) 
the only constant for the 
business of audio with 1948 
(the year Orwell wrote and 
numbered his prophetic classic) 
is that some audio people are 
out of work. 

In 1948, the rapid rise of the 
infant `television' began to 
affect the production -heavy 
style of radio broadcasting, 
that has since been jokingly 
referred to on both sides of the 
Atlantic as the `audio 
engineers' full employment 
act'. Equally, the movie 
devouring public of the 
English- speaking world started 
to shift from their weekly diet 
of films that totalled 500 
pictures per year (and 
thousands of audio jobs) to the 
audio ascetic style of `the TV 
box'. 

In 1984, the electronic 
entertainment industry of the 
western world has been 
emerging from a painful 
economic slump that had its 
roots at the end of the 1970s. 
The traditional chain of 
consumer demand producing 
economic activity at the 
professional level was proven. 
As the industry has recovered 
in the 1980s, many of the 
companies and individuals 
formerly employed in audio 
and the record industry have 
had to shift over to the world 
of computers and electronic 
gaming. Currently, 
unemployment /under- 
utilisation /under- compensation 
is estimated to affect at least 
25% of those qualified to work 
as audio professionals. 

1948 also marked the 
beginning of the Audio 
Engineering Society as an 
international organisation 
devoted to the propagation of 
technical information within 
the ranks of those interested 
in audio engineering. Co- 
operation and fellowship also 
seemed to be functional, if 
unstated goals of the society. 
It would be difficult to state 
that the society found jobs for 
those unemployed and/or 
under -equipped technically; 
and yet, the careers of 
thousands of audio 

The AES -who shall it serve? 
professionals have moved 
forward with access to the 
changes in technique and 
theory involving such myriad 
technologies as the transistor 
and magnetic recording to 
today's noise reduction and 
digital audio. 

Where the AES used to be a 
group united by the 
excitement of unveiling new 
technology, today's excitement 
often involves `them' versus 
'us'. Some equipment 
manufacturers have come to 
think of the AES meetings not 
as a vehicle for advancing 
technical thought, but as a 
tool to be used or not used in 
the enhancement of sales and 
marketing. Other groups want 
to restrict meetings to their 
`turf' despite the charter of the 
AES to be truly universal. 
Still others, concerned because 
the AES does not serve the 
recording industry `properly', 
want the direction of the 
society changed. Others want 
to restrict membership to 
those who are actually doing 
audio `engineering' despite the 
fact that many successful 
audio engineers do not have a 
degree and the term engineer 
has a different meaning on 
both sides of the Atlantic. 

All these things are clearly 
within the established rights 
of each member, but when any 
vocal minority forms and 
begins to assume that they 
can control the direction for 
an organisation because `they' 
pay the bills in one way 
or another, there breeds 
the atmosphere for 
disfranchisement. 

A professional audio 
manufacturer of worldwide 
impact put it thus: "When the 
business was flush, the luxury 
of supporting the AES shows 
was within everybody's reach, 
whether we believed in it or 
not. Since the slump, the 
AES has become a luxury for 
many, and an arena for 
manufacturers' politics for 
others. The shows seem 
somehow less important from 
all of this bickering. All of 
which is too bad really, 
because the confusion about 
when and where, hurts the 
rank and file membership. 
What many forget is that most 
of the potential audio buyers 

learn their craft via the AES." 
The question of who really is 

the AES has become pertinent, 
as pressure groups try to 
influence the location and 
timing of the AES technical 
meetings. In the United 
States, the well -established 
(20 -plus years) second yearly 
meeting has been cast aside, 
to be replaced by a single 
major technical meeting and 
convention and the loosely 
gathered notion of a 
conference, largely at the 
behest of some exhibitors. In 
Europe, the concept of the so- 
called European show moving 
to any other world venue 
including England is met with 
stiff, almost hysterical 
resistance, even though the 
meeting is by definition an 
`international gathering'. To 
some, the pressure by the 
exhibitors is the tail wagging 
the dog since the AES consists 
of nearly 10,000 members who 
have been seemingly 
disenfranchised of convention 
activities formerly scheduled 
functions of the Society. 

A West Coast US member 
put it in context, "I earn 
about $24,000 per year and 
my job is important to my 
employers, but there is no way 
that they or I am going to be 
able to afford the $1,000 it 
costs for plane, hotel and 
meals if I tried to go East for 
a convention. Since the demise 
of the regular meeting 
schedule, I cannot even plan 
and save for a future 
convention since I don't know 
when or where it will be." 
Interestingly enough, the 
Board of Governors has 
attempted to correct some of 
the anarchy resulting from the 
last several years' changes by 
establishing a five -year 
schedule of sorts, but that 
doesn't help the average 
member whose finances are 
still limited. 

Not that any of these 
negative effects seem to have 
been desired by those involved 
actively in pushing for 
changes in the Society; rather, 
it is a case of not really 
looking at who the `us' is 
when playing the `them' 
versus `us' game. That the 
recent changes strike at the 
efforts of those who are trying 

to keep the Society on course, 
is another problem. It all 
seems rather a style of 
adhering to a strict accounting 
by those in the business of 
selling audio equipment. One 
vendor, questioned at a 
previous NAB show about the 
future of the AES without one 
of its American meetings 
responded, "I don't care if the 
Society disappears. Something 
else will fill its place." 

Another example of this 
attitude gap is the feeling one 
manufacturer's representative 
had about students. This good 
gentleman, when questioned 
about what was right or wrong 
with AES meetings, strongly 
suggested that the 
"...damned students took too 
much time away from sales by 
asking too many questions ". It 
did not occur to the salesman 
that today's students are 
tomorrow's audio engineers; 
making purchases influenced 
by their student experiences. 

All of these attitudes are 
perhaps inevitable as the 
audio profession matures and 
the sense of closeness and 
camaraderie that seemed to 
characterise the pioneering of 
audio technology changes to 
just another big business. The 
attitudes of today seem almost 
to be the classic short -term 
gains versus long -term goals. 
The AES should be a long- 
term goal for the audio 
industry; a kind of knowledge 
R & D for its members. AES 
should not supplant APRS or 
NAB; but, co -exist with these 
and other exhibitions without 
being gerrymandered into a 
bastard state from which it 
cannot function effectively. 

This author, never before 
accused of maintaining silence 
on any issue he has had a 
correct or incorrect opinion on, 
and active within the AES for 
some time, has until now 
refrained from airing these 
views under some sense of 
doing the right thing. 

Historically, and currently, 
talking openly about what's 
wrong with the AES has been 
viewed in the same vein as a 
detailed description of one's 
haemorrhoids. But, like 
haemorrhoids, the current 
problems are really minor in 
contrast to the good that a 
healthy AES can do for the 
audio industry. A lot stands to 
be gained by a dialogue on 
what's right with the AES! 

48 Studio Sound, August 1984 

www.americanradiohistory.com

www.americanradiohistory.com


AKG 
acousCIcs 

In addition to the purity of sound 
that an orchestral recording in a studio or 
concert hall demands from a good 
professional microphone, the AKG C422 

stereo condenser microphone attains 
those indefinable qualities called 
ambience. imagery, presence. 

Suspended at a 

distance from the total 
sound source, the C422 
has the ability to make 
concert recordings 
come alive, searching out 
the multiple tones and textures of the 
music, the movement of strings in air, the 
metallic sound of brass, the human voice. 

Read the specification by all 

means - , _'s impressive enough. But it is 

those unquantifiable qualities of 
excellence that make the C422 unique. 

May the source be with you I 

SPACE INVADER 
Specification in_iudes - 

Two double di, ohragm CK 12 condenser capsules, one fixed, one 

rotating througr 180 for full stereo recording 9 polar patterns, 

selectable rem ::ely with the S42E remote control 

Sensitivity at 100 Hz. 0 6 mV /pb = 6 mV /Pa =64 5 dBV 

Frequency ranee 20Hz -20kHz ± 2 5 dB from published curve 

TO: AKG ACOUSTICS LTD. 191 THE VALE, LONDON W3 TEL 01 -749 2042 TELO' .'8938 

PLEASE SEND -JLL DETAILS OF YOUR PROFESSIONAL MICROPHONES 

NAME 

ADDRESS 49 
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INDUSTRIAL TAPE APPLICATIONS EN 
PROFESSIONAL PRODUCTS DIVISION 

- 
st. 

Am..= 

ASE HISTORY 
BACKGROUND: Bob Heatlie is a successful songwriter with several 

recent major hits to his credit. All his writing and arranging is done in his 
own home studio in Edinburgh. 

PROBLEM: Wanting to produce master- quality material, he had 
reached the limits of what could be done with his semi -professional 
16 -track set -up, but was rather limited for space. 

SOLUTION: The Amek/Otari combination. ITA supplied and fully 
installed an Amek Angela 28/24 console and Otari MTR90 -II 24 -track 
recorder. 

RESULT: Bob has one of the best- equipped studios in Scotland, and 
it is solely for his private use. He realised that the combination of the 
MTR90 and the Angela - from ITA - is easily the most cost -effective 
answer available for the serious user. In Bob's case, the Angela's compact 
size in relation to it's amazing flexibility and range of facilities was ideal 
for his studio. The MTR90 too, is considerably smaller and lighter than 
it's only serious competitor. 

The Otari MTR90 -II is being recognised by more and more studio 
owners, engineers and producers as THE multitrack 

ITA have been associated with Otari for nearly 12 years and with the 
MTR90 since its inception. Our knowledge of these superb machines is 
second -to -none. 

All the machines in the MTh range are available to serious users for 
evaluation in their own studios. If you haven't had hands -on experience 
of them yet, call Mick Boggis now and arrange a demonstration. 

IGITAL 
REVERB IN 
HAMMERSMITH 

Digital reverberation units are proliferating. At the 
moment, it would seem that you get very much what you 
pay for- but even the cheapest unit has several distinct 
advantages over traditional mechanical systems, not the 
least of which is it's ability to treat percussive sounds 
without producing extraneous noises. 

We have four digital reverb systems readily available. 
They start with the budget Yamaha R1000 at just over 
£400, include the programmable MXR 01 and Ursa Major 
StarGate, and finish with the industry- standard AMS 
RMX16 at £4,000 +. Also, we always have in stock several 
springs, plus the compact NSF plate. Come and try them all 
for yourself. 

eHIS IS NOTA 
SYNTHESISER 

/\ 
i\i\ 

COMING SOON: The amazing Yamaha REV -1 reverb 
system. Try it first from ITA. 

Since the 360 Systems Digital Keyboard arrived 
in our showroom, no one who's heard it has been 
less than astonished. 

REAL acoustic (and electric ) instruments were 
recorded digitally under optimum conditions in 
West Coast studios by top session men, and the 
encoded material is contained in ROM within the 
keyboard. Multiple sampling techniques and long 
sampling times give probably the most accurate 
re- creation of real -instrument sounds yet achieved. 

A full library of ROMs is available, including 
string sections, brass and woodwind, guitars, tymps 
and grand piano. This is an instrument for the serious 
working musician, writer and arranger, and MUST be 
heard. Please ask or call for a demonstration. 
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MATCHLESS 
This remarkable new console from TA.CJAmek 

represents quite a breakthrough in terms of value - 
for- money. Equally suitable for both multitrack 
recording or high- quality PA work, the Matchless is a 

completely modular 26/24/8/2 in -line console with 
bargraphs, jackfield (not illustrated), 4 -band semi - 
parametric eq., 8 aux. sends, long -throw faders, 2 d.c. 
mute groups, 8 subgroups, 8 aux. returns, 48V 
phantom power and much else besides, for under 
£ 10,000. The sonic performance is excellent, 
ultra -high slew -rate devices are used throughout, 
and active balancing is employed. The low cost does 
not imply a cut -price standard of construction 
either; the Matchless is of an exceptionally strong 
all -steel construction, and will easily stand up to life 

Otari MTR 12 recorders are now available with a range of 
headblocks (which can also be retrofitted to existing machines) 
enabling the MTR 12 to play and/or record either or both mono 
biphase or FM pilot control tracks. 

When used with the EC -402 plug -in resolver module, this 
means that the MTR12 becomes a self-resolving machine with 
tapes of these formats. 

All the circuitry of the EC -402 is also available in the EC -401 
Universal Resolver, which additionally provides the facilities of 
SMPTE/EBU timecode reader /display and universal capstan 
control of ANY machine. Thus the EC -401 enables virtually any 
type of machine to be phase- locked to any type of reference 
signal. 

Also available shortly will be another headblock/module set 
for the MTR 12, which will allow the record and replay of 
centre -track SMPTE/EBU timecode on '/4" tape, compatible with 
Studer machines. 

More details from Mick Boggis. 

Mono Pilot and FM Pilot are compatible with NeoPilot and NagraSync 
respectively. NeoPilot and NagraSync are trademarks ofNagraKudelski Ltd. 

ASSETTE 
DUPLICATION 

This new modular system from Otari gives a significant improvement in the 
quality that can be achieved with in- cassette duplication. 

The new DP4050 -OM reel -to -reel master is a separate unit which can 
accept 33/4" or 7'/2" ips masters, and you can add to it up to 28 cassette slaves. A ON 
DP4050-C1 cassette master unit can easily be interfaced into the system. I MN 

As it's Otari, the same consistent quality will be maintained long after other = = -IMI 
copiers have packed up, and serving requirements are minimal. . - 

EllOODEN 
RACKS 

Exclusive to ITA - these 
attractive 19" rack housings are 
built for us by a firm of specialist 
cabinet- makers. Not much more 
expensive than "kit- type" racks, 
their polished finish will add a touch 
of class to any studio. Available in a 
variety of heights, with or without 
wheels. 

1 Felgate Mews, London W6 9JT 

Tel: 01 -748 9009. Telex: 21897 

51 

www.americanradiohistory.com

www.americanradiohistory.com


INSIGHTS 
INSIGHTS 

Richard Elen reflects 

Surround 
soundings 
One of the things that took me to sunny 
Anaheim, California, this May for the 
AES `When is a Convention not a 
Convention? When we can't make up our 
minds' Conference was the fact that the 
British Technology Group had organised, 
with the kind assistance of the AES (and 
John Eargle in particular) a series of 
seminars on Ambisonic surround -sound 
techniques for the studio (see Studio 
Sound, September 1983). BTG, you will 
remember, are the people who have 
supposedly been sitting on the excellent 
Ambisonic system for the last ten or so 
years without doing anything about it. 

Whatever they may (or may not) have 
done with Ambisonics in the past, they 
are certainly doing it now, and so are 
the companies involved at the moment. 
Virtually everyone who was anyone in 
Ambisonics was at the Conference, and 
we had a lot of fun demonstrating the 
mixing system to nearly -full houses 
throughout the afternoon. 

Notably absent were the odd gripers 
who, once allegedly part of the 
Ambisonic team, now spend their time 
slagging off BTG to the Press (including 
to Studio Sound's own Barry Fox). Being 
non -present, said persons were of course 
not up until tam that morning preparing 
for the demo after AES had mysteriously 
mangled the dates without telling 
anyone. Time has passed by these parts 
of Olde Balham, and so shall we. 

Having established my bias in this 
direction once again, I cannot resist 
mentioning a presentation on the 
Sunday, organised by Martin Willcocks 
(Willcocks Research) and Greg Badger 
(Soundfield Systems). Titled `Recent 
Techniques for Surround Sound', the 
event consisted of a totally disastrous 
attempt to subject a microscopic and 
dwindling audience to a `comparative' 
selection of music and music videos with 
allegedly surround -sound audio, the 
intention being to make a blind test of 
the audience's preferences in surround - 
sound systems. 

The replay decoders were switched 
between systems during the course of 
each track, and we, the audience (in my 
case, we was Roy Easson of BTG and 
myself by the end, the other two 
members of the audience having left 
during the course of the presentation) 
were asked to fill in questionnaires with 
the title of the track and the letter 
representing our favourite surround 
experience (Willcocks held a card with a 
letter up from time to time as the 
systems were switched). For each track, 
the letters were changed, to make the 
same system represented by a different 
letter for each item. 

The combination of totally -misaligned 
(and, in at least one case, completely 
incorrectly set -up) replay systems, 
varying amounts of distortion, significant 
level changes between systems, replay of 
material recorded with one system 
through a decoder for another, and above 
all the fact that the switching was so 
rapid (every few seconds) that you 
couldn't attempt to get used to one before 
it changed, and couldn't look down at 
your questionnaire to write a letter 
without missing the next changeover, 
made it impossible for me, at least, to 
tell anything very much. They all 
sounded pretty awful. 

Willcocks' and Badger's claimed 
intention was to collate the results and 
tell (presumably) the world what 
surround -sound system people liked. 
Apart from the fact that 20 people or so 
is hardly a good statistical sample, so on 
that alone the results will be 

Fleetwood Mac 
will be going into 
the studio shortly 

to produce a 
Holophonic 

album 

meaningless, they will also be 
meaningless because of the sheer bad 
management of the test. 

And I really can't imagine whether 
playing back a recording made on system 
A through a system C decoder actually 
means anything or not. It sounds a bit 
like making a stereo recording and 
playing it back in colour, or vice -versa, 
or none of the above. 

Whatever the results, I suggest that 
they go straight in File 13 when you see 
them, as they will be meaningless. 
Honest. This is a pity, because surround - 
sound needs support: it's a good idea, 
and the Tate system, on which Willcocks 
and Co have done a huge amount of 
valuable work, is the most impressive of 
the `quad' systems (Ambisonics isn't a 
`quad' system, of course). Add to that the 
fact that Willcocks and Co are eminently 
respectable and respected in the industry 
as individuals, and there is cause for 
sadness as well as other emotions (such 
as anger, annoyance, etc). These 
fallacious tests (you thought A/B tests 
were bad? Well, try AB /C/D at two 
seconds per selection), and the inevitable 
publication of their meaningless results, 
not only harms their own system and 
their reputations, but does immeasurable 

damage to surround -sound as a whole. 
The two systems, Tate and Ambisonics, 
can co- exist, but with this kind of 
embarrassing spectacle there will be 
those who would prefer us to be left with 
pan -potted mono and that tedious 
binaural stuff. 

And while we are on the subject of 
binaural, I hear that Fleetwood Mac's co- 
producer Ken Caillet, has done some 
deal with Hugo Zuccarelli on the rights 
to Mr Z's contentious `Holophonic' 
system. Fleetwood Mac will be going into 
the studio shortly (a studio with a large, 
airy soundstage available for dummy - 
head recording) to produce a Holophonic 
album. 

One obviously wishes them the best of 
luck. Mr Caillet is not stupid by any 
means -nor are his colleagues and 
collaborators -and he obviously feels that 
the system offers him the things that he 
needs creatively. He appears to be happy 
with the way the system sounds on 
speakers at 60° (which is how people will 
hear it) as well as on headphones and on 
speakers at 180° to each other. 

This is fine. Despite the fact that 
Zuccarelli seems to think the magazine 
has said otherwise, Studio Sound has 
never doubted for a moment that the 
system works, and very well it does too. 
We have heard the tapes and marvelled, 
just like the rest of you who can't 
remember good binaural. Quite simply, it 
is the best commercialy- available 
dummy -head system we ever heard (and 
we said that last time). The magazine 
never suggested otherwise, in print or 
elsewhere. 

What we have wondered about, to no 
satisfactory answers from Zuccarelli, is 
his bizarre and by now heavily 
questioned `theory', there still being no 
sign whatsoever of the alleged patents 
(no, he hasn't sent them to US either). 
Finally, we doubt the usefulness of a 
system which needs an anechoic chamber 
and many speakers to do a mixdown, 
where both Messrs Tate and Ambisonics 
can do it with none of said 
paraphernalia. Plus, Ambisonics can be 
`decoded' binaurally, and no doubt Tate 
can too. 

These factors should be considered 
when choosing a new surround sound 
system, if you want to do more than 
record classical concerts and sound 
effects records. 

So before Mr Zuccarelli goes round 
interrupting people at exhibitions and 
telling them how Studio Sound doesn't 
know what it's talking about, he might 
read what we said first, understand it 
second (this is easier than believing his 
`theory' as published in New Scientist), 
and then prove us wrong. We can be 
wrong sometimes, and we will be pleased 
to change our opinions in the light of the 
(currently non -apparent) facts. 

The patents? That will do nicely sir. 
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Letters should be marked `For Publication' and sent to the Editor at the Croydon address on page 3 

APRS standards 
Dear Sir, We read with interest the letter 
(May) from T Frost, Harman (Audio) UK 
Ltd. Of course, the heading to the letter 
and the March Editorial made it slightly 
misleading but we were not privy to 

writing the article which led to Mr 
Frost's comments. It does seem to us that 
the Association's objectives may not be 
fully understood in all quarters. We, 

therefore, give a resume of what we are 
trying to do in respect of the relationship 
between studios and the clients. 

First and foremost, every transaction 
should be profitable to both sides. We 

think the client is entitled to expect: 
the equipment to be in good order, which 

implies adequate maintenance; 
that the staff be experienced; 
that the studio environment is acceptable 

in respect of heating, ventilation, décor 
and acoustical insulation; 

that the recorded material shall be 
protected against loss through any 
cause and of a format acceptable 
throughout the industry - particularly 
for interchange of tapes between 
studios; 

adequate facilities for refreshments, 
relaxation and an absence of restriction 
as to recording hours. 

The studio is entitled to expect: 
that the client is willing and has the 

capacity to pay having regard to the 
capital required to provide a modern 
studio; 

will be ready to enter into a formal 
agreement as to date, time, session 
duration and terms of payment; 

will observe reasonable house rules and 
will recognise each studio as unique 
with its own characteristics. 
Bearing in mind these major reciprocal 

and sometimes conflicting needs, and the 
law as regard contracts and the present 
position of a studio in respect of damages 
to or loss of tapes, the APRS have 
endeavoured to ensure that the clients 
will be satisfied and that the studio will 
be adequately recompensed and protected 
by the creation of recommended terms of 
business to which the Office of Fair 
Trading have found no objection and by 

visits to studios by representatives of the 
APRS to ensure that the standards are 
maintained. 

We disagree with the statement `Quality 
limitations are not in the format but 
rather in the level of care'. We suggest the 
quality limitations are very much affected 
by the format assuming correct 
maintenance. Consequently, we are not 
clear in our mind how our objectives can 
be stated on the lines of the IBA 
Engineering Code. 

We suggest that none of this displays 
elitism but rather solid commercial sense. 
Yours faithfully, Robin Jones, 
chairman, APRS Membership 
Committee, 23 Chestnut Avenue, 
Chorleywood, Herts WD3 4HA, UK. 

Better listening 
Dear Sir, Hitherto I have refrained from 
entering the lists in the discussion about 
how to use the Soundfield microphone, 
because I do not think that anyone who 
has taken part in the development of an 
audio technology should try to dictate to 

others how they should use it. 

However, I cannot resist expressing my 
pleasure in John Whiting's letter from 
October Sound (June) particularly the 
acknowledgement that the fundamental 
agreement between himself and Gerald 

Reynolds exceeds any area of difference. 
I particularly appreciated the paragraph 

in which he placed mono, stereo, 
ambisonic horizontal and periphonic 
surround, and live concert, in a list each 
member of which becomes relatively 
unacceptable when one has just heard 
the next one up. Would that this attitude 
were more widespread in the audio 
industry. 
Yours faithfully, Prof P Fellgett, 
Dept of Cybernetics, University of 
Reading, 3 Earley Gate, Whiteknights, 
Reading RG6 2AL, UK. 

'000"serwes 
power amplifiers 

*3000 watts in 51/a inches 
HIGH EFFICIENCY dual power supplies 
from TOROIDAL transformer and 
computer grade capacitors. 
FULLY PROTECTED against damage to 
either load or amplifier. 
SPACE SAVING occupies only 3 units 
(51/4 ") of 19" rack space. 
RELIABLE output devices can handle 
6 times rated power. 
UNIQUE ultra linear transformer 
coupled dr, 

dx1000 
1000W into 8, mono 

600W into 4, per channel 
300W into 8, per channel 

dx1000A 
1500W into 8, mono 

800W into 4, per channel 
450W into 8, per channel 

dx2000 
2000W into 4, mono 
1200W into 8, mono 
1000W into 2, per channel 

600W into 4, per channel 
300W into 8, per channel 

dx3000 
3000W into 4, mono 
1600W into 8, mono 
1500W into 2, per channel 
800W into 4, per channel 
450W into 8, per channel 

'dx3000 bridged mono 

Hill Audio, Inc., 231 Marquis Court, Lilburn, GA 30247 USA (404) 923 -3193 TLX 293827 HLAD 

Headwater Industries, 635 Caron Ave., Windsor, Ontario N9E 588, Canada (519) 256 -2454 

Hill Audio, Ltd., Hollingbourne House, Hollingbourne, Kent ME17 1W, England (062 780) 555/6 TLX 966641 HILL 
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DIARY 
DIARY 

More DSP 
from Neve 
Neve have announced the 
confirmation of a fourth DSP 
order. They will be supplying 
the National Sound Archive 
with a 2- channel digital 
processing unit based on the 
DSP but especially tailored for 
restoration of archive sound 
material which at present is 
stored on wax cylinder, disc or 
magnetic tape. The desk will 
allow field recordings made on 
the Sony Fl to be directly 
interfaced to digital signal 
processors and then re- 
recorded via the F1 for 
archiving without multiple 
A/D D/A conversions. 

In brief 
Jay Siegel has announced he 
has acquired Mayfair 
Studios, New York. Major 
capital improvements have 
started with the installation of 
an automated MCI 636 in 
Studio A, the addition of video 
synchronisation and full -coat 
transfer facilities ... The 
Music Works, North London, 
will soon be opening a second 
24 -track studio on the same 
premises together with disc 
cutting and tape copying 
facilities ... Soundcraft 
Electronics announced record 
sales in 1983, their 10th year 
of operation. Output was about 
90% up on 1982 and sales of 
subsidiary Soundcraft 
Magnetics was up 40 %.. . 

A new catalogue is available 
from Optronics Ltd, the UK 
fibre -optic components 
distributor; UK and US 
specifications are included. 
Tel: (0223) 64364... Sigma 
Sound of New York are now 
operating their audio for video 
post production facility 
offering 24 -track recording and 
mixing to picture and dubbing 
or layback to video or mag 
film. Tel: (215) 561 -3660. 

PPG in UK 
The German based company 
PPG has established a sole 
UK retail outlet in London for 
their range of synthesisers and 
computer controlled music 
systems. There will be 
provision for demonstration, a 
full after sales service and a 
workshop facility for repairs 
and modifications. 

The PPG range has recently 
been expanded to include the 
2.3 as well as the 2.2, a new 
Waveterm and the Processor 
keyboard. Prices on PPG 
equipment have also recently 
been reduced. 
PPG UK, 505 -507 Liverpool 
Road, London N7, UK. Tel: 
01 -609 8501. 

Goodmans 
Loudspeakers 
sale 
Thorn -EMI has announced the 
sale of its 79% interest in 
Goodmans Loudspeakers Ltd, 
to Actclose Ltd which is a new 
company incorporated by the 
directors of Goodmans 
Loudspeakers. The Plessey 
Company plc, who owned the 
remaining 21% in Goodmans 
has agreed to sell to Actclose 
at the same time. 

UK Lexicon 
distribution 
Scenic Sounds and FWO 
Bauch have announced that 
they have concluded a product 
line rationalisation agreement 
whereby from June 1st, 1984 
Scenic Sounds Equipment 
became the sole UK 
distributor for the entire 
product line of Lexicon. This 
means that rather than as at 
present, SSE will stock the 
effects and broadcast products 
in addition to the reverb 
devices. 

SSE and FWO Bauch feel 
that this new arrangement 
will remove the confusion that 
has sometimes surrounded the 
distribution of Lexicon in the 
UK. 

Forthcoming 
events 

September 21 to 25 
International Broadcasting 
Convention, Brighton, UK 

September 25 to 27 
AES Convention, Melbourne, 
Australia 

October 8 to 11 
AES 77th Convention, New 
York, USA 

November 29 
Sound Broadcast Equipment 
Show, Birmingham, UK 

March 1985 
AES Convention, Hamburg, 
West Germany 
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COUNTRY 

SPAIN 
PORTUGAL 
CANARY ISLANDS 
ANDORRA 

ITALY 

BELGIUM 

SWEDEN 
NORWAY 

FINLAND 

DENMARK 

HOLLAND 

WEST GERMANY 
AUSTRIA 

FRANCE 

CZECHOSLOVAKIA 
HUNGARY 
POLAND 
RUMANIA 

BULGARIA 
YUGOSLAVIA 

SWITZERLAND 

USA 

FAR EAST 

UNITED KINGDOM 
MIDDLE EAST 
AFRICA 

MCI DISTRIBUTOR 

Singleton Productions 
Via Augusta 59 Desp. 805 
Edificio Mercurio Barcelona 
SPAIN 
Tel: 237 7060 Telex: 97700 SING E 

Divisione Audio Professionale 
Roje Telecominicazioni S.P.A. 
20147 Milano 
Via Sant' Anatalone 15 ITALY 
Tel: (415) 4141/2/3 
Telex: 332202 RT TEL 

Trans European Music SA 
Koeivijverstraat 105 1710 Dilbeek 
BELGIUM 
Tel: (02) 5691823 Telex: 26409 
Tal Och Ton A.B. 
Kempegatan 16 
S -41104 Goteborg SWEDEN 
Tel: (031) 803620 Telex: 27492 
Oy Helectron Ab 
Purotie 1 -3 00380 Helsinki 38 
FINLAND 
Tel: 80558906 Telex: 122849 

Sony Danmark A/S 
Horsvinget 1 2630 Taastrup 
DENMARK 
Tel: 2995100 Telex: 33419 
Brandsteder Electronics BV 
Jan van Genstraat 119 
1171 GK Badhoevedorp 
NETHERLANDS 
Tel: 2968 81 91 1 Telex: 13132 

Sony Broadcast Limited 
Niederlassung Koln 
Bleriotstrasse 1 -3 5000 Koln 30 
WEST GERMANY 
Tel: (221) 5966 410 
Telex: 28881626 

Sony France S.A. 
19 -21 Rue Madame de Sanzillon 
92110Clichy FRANCE 
Tel: 739 3206 Telex: 613664 
Center Technische 
Handelgesellschaft GmbH 
Wiedner Haupstrasse 98 
1050 Wien AUSTRIA 
Tel: (222) 55 46 06 Telex: 113583 

Sony Broadcast Limited 
Zweigniederlassung Wien 
Haufgasse 24 1111 Wien AUSTRIA 
Tel: (222) 838 601 

Sony Overseas SA 
Filiale Verkauf Schweiz 
Oberneuhofstrasse 3 
6340 Baar, SWITZERLAND 
Tel: 42- 333 -222 Telex: 865295 

Sony Communication Products 
Company 
Sony Drive, Park Ridge 
New Jersey, 07656 USA 
Tel: 201 -930 -1000 

Sony Corporation 
International Marketing Division 
Communication Products Division 
4 -14 -1 Asahi -cho 
Kanagawa -ken, 243 JAPAN 
Tel: 0462 -30 -5111 

Sony Broadcast Limited 
City Wall House 
Basing View BASINGSTOKE 
Hants. RG21 2LA UK 
Tel: (0256) 55011 Telex: 858424 

\MTA\ 
A Division of Sony Corporation of America 
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MICI Custom Mad 
for professional recordi 

with a score to settle! =f 

Sounds Superior - for the Professional Recording Engineer 

MCI manufacture a complete 
range of professional mixing 
consoles and reel -to -reel 
tape recorders. 
For further details, consult 
your local distr butor. 

Seen here at Odyssey Fecording Studios 

Sounds Superior. 

SONY 
Sony Broadcast Ltd. 
Pro -Audio Department 
City Wall House 
Basing View, Basingstoke 
Hampshire RG21 2LA 

Broadcast United Kingdom 

Telephone (0256) 55 011 
International +44 256 55 0 11 

Telex 85 84 24 
Fax G2 /G3 (0256) 794585 
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THE CUT 
AND AFTER 

IF,or many years now the 
vinyl or black disc has 
been the most popular 
method of reproducing 
recorded music. 
Throughout its long and 
distinguished career it 

has evolved from producing 
the scratchy sound that is 
typical of recordings made on 
old 78s to the superb fidelity 
that is possible from the 
modern stereophonic long 
playing record. In addition the 
playing time has increased to 
over 30 min per side. 

One might be forgiven for 
thinking that a product which 
has been around for over 70 
years could not be improved 
but nothing would be further 
from the truth: over the last 
few years there have been 
some dramatic developments 
which have improved the 
quality of the disc even 
further. The odd thing is, that 
some of the improvements 
have been gained by going 
backwards, as many of the 
companies who produce 
specialist direct -cut discs will 
confirm. They believe that the 
key to high quality recordings 
is to reduce the number of 
components in the recording 
chain to a minimum. 

Not that recording this way 
is new, because for many 
years it was the only way 
available to the recording 
engineer until the advent of 
the tape recorder with AC 
bias. What is new is the 

Even after 70 years of development 
there are still many variables to take 
into account when mastering for 
that perfectly cut lacquer. Mike 
Jones suggests a few points for con- 
sideration in the first of a two -part 
series 
combination of high quality 
electronics and the latest 
generation of cutting lathes. 

Linn Products of Glasgow 
are one of the few companies 
actively involved in both sides 
of the industry. Having 
produced one of the best 
turntables available to the 
consumer, the LP12, and not 
being satisfied with the 
quality of many mass- produced 
records they decided to 
investigate the recording and 
cutting process. In doing this 
they have gone right back to 
the basic principles of 
reproducing sound from black 
vinyl records, having 
developed their own unique 
adaptation of the Scully lathe 
in the process. The resultant 
records are some of the best 
samples I have ever heard. 

The lacquer companies, from 
whose products the majority of 
records are still mastered, 
have improved the quality and 
consistency of the acetate -two 
of them have even invested in 
brand new plants in recent 

years. Despite this the 
majority of cutting engineers 
would probably like to see 
acetates improved beyond the 
current stage. 

One possible answer to the 
cutting engineers' problems in 
terms of quality and economy 
could lie in the `Direct Metal 
Mastering' (DMM) process 
which has been developed by 
Teldec in West Germany. In 
addition to this, Teldec have 
introduced a new standard in 
recording quality by only 
allowing the `DMM' label to 
be applied to recordings of 
exceptional quality and those 
that have been cut and 
pressed to the highest 
standards. Providing it is 
correctly controlled the `DMM' 
label on the front of the sleeve 
will mean a quality product to 
the consumer and this could 
extend the commercial life of 
the black disc. 

The vinyl LP or Black Disc, 
as it has often been referred to 
since the introduction of the 
silver coloured Compact Disc, 

is faced with an ever 
increasing amount of 
competition from both CD and 
pre- recorded cassettes -both of 
these offer advantages of 
convenience over the black 
disc. In addition, sound 
reproduction quality on the 
digital CD has the ability to 
be superior. Due to the 
introduction of chrome tape 
and personal hi -fi sales of 
music cassettes now represent 
nearly 50% of all LP sales. 

In view of these trends not 
only has the popularity of the 
black disc waned but many 
people inside and outside the 
industry believe it will no 
longer be with us at the turn 
of the century. This bears out 
on technical evidence alone 
but it will be the major record 
companies who finally decide. 

This eventual decision will 
be affected by two other 
important factors (a) the 
acceptance by the consumer of 
the alternative systems; and 
(b) the quality of the black 
disc itself. 

The record industry has 
already proved that it is 
capable of producing superb 
quality records on a selected 
basis and by improving the 
quality of mass produced discs 
the industry could add several 
years to the life of the black 
disc. As Joe Kempler of 
Capitol said, "We can't stop 
the LP from disappearing, but 
by improving the quality we 
can delay its departure." 
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So with this in 
mind we look at some 
of the latest 
technology and 
thinking that lies 
behind some of the 
latest developments. 

Reducing the process of 
record reproduction down to its 
very basics it could be 
described as a mechanical 
waveform of the music or 
sound that is cut in a spiral 
track on to the surface of the 
record by a cutting stylus 
which is vibrating in 
sympathy with the music. On 
playback the process is merely 
reversed. For the pitch to 
remain constant it is essential 
for the platter on the cutting 
lathe and the platter of the 
turntable to spin at identical 
and constant speeds. 

Let's look at some of these 
points in more detail starting 
with the spinning of the 
platter and how its speed is 
easily affected by the 
modulation level of the music 
(see Fig 1). If we cut a silent 
groove or a constant tone at a 
fixed level then the load on 
the torque of the platter will 
remain constant. As the 
modulation level increases 
(Fig 2), for whatever reason 
then the loading on the platter 
drive will increase and so wil 
the torque which will have a 
slowing down effect on the 
platter in a similar way as the 
brakes slow your car down 
when they are applied. With 

servo controlled motors this 
slowing down effect is 
countered by increasing the 
power to the motor and in 
doing so keeping the speed of 
the platter constant, or so we 
are led to believe. For if the 
increase in level occurs in a 
very short space of time as it 
can with a transient then, 
depending on the amount of 
torque which was available, at 
that moment in time, the 
platter could slow down while 
the servo reacts. 

The alternative is to use a 
heavier platter which gives it 
plenty of momentum enabling 
it to cope with transients and 
to drive it with a small 
synchronous motor which 
could be controlled by a 
crystal oscillator to ensure 
speed stability. 

Whatever the drive system 
used the platter has to be 
supported by a bearing of 
some kind or the other. Many 
of the older lathes used ball 
races which would soon wear 
in use and become extremely 
noisy and even when changed 
on a regular basis it is 
doubtful if they could ever 
achieve the low rumble figures 
of the single point or hydraulic 
bearing used on the lathes and 
turntables of today. 

When they obtained their 
Scully lathe Linn, quite 
naturally, fitted it with a 
larger version of the same 
bearing that they used so 
successfully in their LP12 

Fig 3 
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turntable (see Fig 3). This is 
of a single point oil bath 
design where the spindle is 
housed in an oil -filled case. 
The sides of the spindle are 
supported by low friction 
plastic and when the housing 
is filled with oil it forms a 
thin film between the spindle 
and the plastic. Thus the only 
contact between the spindle 
and the bearing is where the 
former makes contact with the 
thrust plate. As this occurs at 
the centre of rotation the 
velocity is very low, thus 
reducing rumble and wear. 
The tip of the spindle which 
has to be precisely centred sits 
on the thrust plate which is 
made from high speed tool 
steel and has been ground and 
lapped to a mirror finish. 

In designing the LP12 
turntable Linn found that the 
slightest vibration or rumble 
transmitted to the platter from 
either the bearing, drive motor 
or any external source may 
have an adverse effect on the 
quality of the sound, masking 
a great deal of the subtle 
detail that is so essential to 
enjoyable music. 

They argue, that if vibration 
and noise can affect the 
playback turntable, then it can 
also have a detrimental effect 
on the cutting lathe. So they 
set about isolating the platter 
and cutter head from all 
sources of noise and vibration, 
be it from the lathe itself or 
the outside world. The results 
they have achieved with the 
modified Scully lathe would 
tend to support this view. 

To reduce vibration from the 
motor they have isolated it 
completely from the platter by 
mounting it directly to the 
floor on a substantial frame 
and the motor itself is 
connected to the platter by a 
ground rubber belt. Likewise 
the motor which drives the 
traverse screw of the cutter 
head is mounted on the wall of 
the cutting room and is 
connected in a similar way. 

The improvements made by 
the modifications to the lathe 
can be seen in a detailed 
analysis of the rumble shown 
in Fig 4. 

Another area where 

11 It 111 

(b) after m odAlcation 

improvements were made were 
to the Ortofon cutter head and 
suspension system. In specific 
terms Linn have increased the 
rigidity of the head mounting 
method by using two high 
tensile screws connected 
directly to the magnet 
assembly in place of the single 
screw which is normally fixed 
into a plastic insulator. 
Removing the flexible 
insulator meant modifications 
to the electronics, in addition 
to which Linn replaced the 
existing head driver amplifiers 
with a pair of bridged Naim 
250s each one capable of 
delivering in excess of 400 W 
and with extremely fast slew 
rate. The overall result was 
yet further improvements to 
the transient and musical 
performance of the lathe. 

Not that the engineers at 
Linn stopped there for having 
fixed many of the problems on 
the lathe itself, they then 
investigated various methods 
of cutting and processing the 
resultant master. 

For example they looked into 
the problems that arise due to 
the relaxation that takes place 
in the surface of the acetate 
after it has been cut. If the 
original quality of the 
recording is to be retained, 
especially at high frequencies 
the the acetate should be 
processed immediately after it 
has been cut. Linn found that 
even the small amount of 
relaxation that would take 
place over a couple of hours at 
normal temperature would 
spoil the fidelity of the 
recording and that this could 
be reduced by cooling the 
lacquer after cutting and 
transporting it to the plating 
plant inside a small portable 
refrigerator. 

As Martin Dalgleish, who is 
in charge of R &D at Linn, 
said, `By looking after the 
finer points and by taking 
more care we can improve the 
quality of the final record. 
Making it quieter and far 
more enjoyable to listen to." A 
similar point of view has been 
expressed by Professor Fougue 
and Mr Redlich of Teldec in 
Berlin. DMM has many 
commercial advantages when 
compared to masters and 
clearly Teldec are totally 
committed to quality. 

The copper mastering 
process originated 
from the development 
of the video disc 
process by 
collaboration between 
Decca and Telefunken 

in 1971 and while the system 
was technically successful, it 
was not commercially viable 
because of the high software 
costs: a 10 min disc cost 
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THE CUT AND AFTER 
around £8.00 ($11.50 approx) 
or so. 

Initially all the masters for 
the Teldec video disc (in the 
early '70s) were cut from 
acetate lacquers but these 
proved to be very unreliable in 
processing because of the very 
small groove. The situation 
was so bad that only one in 
five masters cut proved to be 
satisfactory after plating. 
When copper was introduced 
the reject rate was 
dramatically reduced from 
500% to 10 %. An added bonus 
was the improvement in 
luminence noise by 15 dB. So 
not only had the production 
costs been reduced but the 
quality had been improved as 
well. 

These results led to a series 
of tests which were carried out 
at Teldec's laboratories in 
Berlin to see if copper masters 
could be used for audio. But 
because of the different 
physical requirements, the use 
of copper masters for audio 
presented quite a few 
problems. A look at Table 1 
will demonstrate. 

Apart from the differences in 
the groove dimensions Teldec 
also found that the mechanical 
cutting force required to cut 
the deeper groove is 10 times 
higher than that required for 
a conventional lacquer which 
meant that a normal lathe 
could not be used. In brief the 
lathe required several major 
modifications to enable it to 
cut DMM masters effectively. 
First, a larger drive motor is 
required to cope with the 
higher cutting force. Then the 
vacuum system that removed 
the chip had to be modified 
and lastly the suspension of 
the head was improved, again 
to cope with the higher forces 
required. Lastly special 
electronics were designed to 
artificially maintain the 
cutting angle at 20° while the 
physical cut was carried out at 
about 0° and the stylus is 
modulated at 70 kHz to reduce 
the cutting forces on the 
diamond stylus. 

In the end, after a great deal 
of development, a special 
lathe, the VMS 82, was 
designed by Neumann for 
Teldec and as the system has 
become more popular they 
have produced a kit to 
upgrade existing VMS 80 
lathes to the new technology. 
The two companies are closely 
linked anyway as Teldec own 
25% of Neumann. 

Teldec found that they had 
to develop a unique copper 
alloy containing special 
brighteners and lubricants. 

TABLE 1 

Parameter 
Groove width 
Groove depth 

TABLE 2 
Width of 

land 
(Microns) 

10 
30 
60 

100 

Video Audio 
2 micron 150 micron 

micron 27 micron 

Echo in dB 
Acetate Copper 
-55.0 -69.5 
-56.5 -70.0 
-60.0 -72.0 
-65.0 -74.5 

Average results for both channels. 
Source: Teldec. 
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(b) digital delay system as used at Teldec 

The copper surface of the 
blank is plated on to a 
stainless steel substrate which 
after polishing to a mirror 
finish has 2 microns of nickel 
plated on to it to provide a 
good key for the special copper 
alloy which is plated on to the 
nickel up to a thickness of 120 
microns. 

Currently the copper master 
has to be cut within two 
weeks of it being plated but 
once cut it can be left 
indefinitely without 
deterioration. Teldec are 
developing a new type of 
copper where the pre -cut life is 
extended to last several 
months. However due to very 
short delivery times plus the 
fact that many licensees 
manufacture their own discs, 
the short pre -cut life of current 
discs is not a problem in 
practice. 

When one considers the 
problems that have arisen in 
the past with supplies of 
lacquers, the ability to 
manufacture one's own discs 
and the security that this 
gives must be one of the 
largest incentives a record 
manufacturer can have to use 
the DMM process. Another is 
the lower cost of the copper 
blanks when compared with 
acetate and the ability to 
produce stampers directly from 
the copper master in a fraction 

of the time it takes with 
conventional masters. Indeed 
with this process the only time 
a manufacturer needs to make 
a father and mother is when 
very high volumes are 
involved for it is possible to 
make at least 20 stampers 
from each copper master. 

Record producers are 
always trying to 
extend the playing 
time of records 
without degrading 
the audio quality. 
The pressure to do 

this, especially with classical 
recordings has increased lately 
due to CD which can offer in 
excess of 1 hr unbroken music. 
To achieve longer playing 
times the cutting engineer has 
to make maximum use of the 
space he has available to him 
on one side of the record 
which he does by varying the 
pitch and depth of cut. As the 
level of music increases the 
vari -pitch system built into the 
lathe will reduce the number 
of grooves per radial inch 
which in turn increases the 
amount of land between the 
grooves to avoid echo and 
mistracking. As the 
modulation level reduces the 
pitch is increased and the 
number of grooves per inch 
increases (see Fig 5). 

To control vari -pitch systems 
a preview head used on an 
analogue tape deck or a digital 
delay is used for digital 
recordings. Both systems are 
adjusted to measure the level 
of the system 1 a revolution 
before the same signal reaches 
the cutter head. Thus giving 
the vari -pitch system time to 
react to the varying 
modulation levels. 

On analogue recordings 
Teldec always use the tape 
delay path on a Studer A80 
playback machine while on 
digital, where they use several 
systems including one built by 
Mitsubishi they use digital 
delay. Block diagrams for both 
systems are shown in Fig 6. 

In addition to vari -pitch the 
majority of modern lathes can 
also vary the depth at which 
records are cut. In particular 
high level low frequencies 
require the groove to be cut 
more deeply to avoid 
mistracking and because the 
top of the groove is wider the 
pitch has to be adjusted 
accordingly. One could leave 
the groove at the same depth 
of course but this would 
reduce playing time. Now with 
acetates the response time to 
vary the depth of the groove is 
about 900 ms because of the 
ploughing effect that would 
take place if the depth of cut 
were increased too rapidly and 
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480 IPS DUPLICAT[ON FROM 7.5 IPS MASTERS 

From Otari, a significant advancement 
in tape duplication quality. 

The new DP80 high -speed (64:1) duplication system 
from Otani is the most significant advancement in the 
quality of prerecorded music duplication in over a decade. 

The Master Reproducer (which reliably handles master 
tapes at an amazing 480 IPS) is designed to utilise 7.5 IPS 
masters to achieve exceptionally fine sound quality. This 
quality is further enhanced and assured by the latest 
electronic design, which contributes to wider dynamic 
range and lower noise performance. 

Long -life ferrite heads are standard, as are selectable 
equalisations for both Normal and Chrome tape. The 
Master loop bin features v ariable traction feed and 
adjustable capacity for optimised, safe tape handling. 

System options include a fail -safe automatic shut -off 

© 1983 Otari Electric (UK) Ltd., 1983 

for both Master and Slaves. Either cassette or eight -track 
formats are available, and the system may be expanded 
to 20 Slave recorders. 

To complement the DP80, Otari has developed a new 
four -channel slow -speed (7.5 IPS) Mastering Recorder. 
This machine, based upon the acclaimed MTR -10, fea- 
tures optional electronics modules which accommodate 
the new Dolby* HX -PRO headroom extension process. 

A significant advancement. And, only from Otari. 
Please ring 0753- 822381 for more detailed information. 
Otari Electric (UK) Ltd., 
Herschel Industrial Centre, 
22 Church Street, Slough SL1 1TP, Berkshire 
Tel: 0753 -822381 Telex: 849453 OTARI G. 

1i711tYî1ff 
Technology You Can Trust .TM Dolby Laboratories Licensing Corporation 

Otari Corporation, Belmont, California (415) 592.8311 Telex: 910. 376.4890. Otari Electric Co., Ltd., Tokyo, Japan (03) 333.9631 Telex: OTRDENKI J26604. 
Otari Singapore Pte., Ltd., 294.5370 Telex: R5 36935. Otari Electric Deutschland GmbH, Neuss, F.R. Germany 02101.274011 Telex: 41 8517691 OTEL D. 
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THE CUT AND AFTER 
the acetate is pushed out of 
the way as opposed to being 
cut cleanly. But on copper the 
time is reduced to 100 ms 
because of the harder material 
being used and for these 
reasons it is possible to record 
up to 40 min of programme 
material per side without any 
degradation in quality. 

The hardness of copper offers 
other advantages such as the 
ability to improve crosstalk 
and echo by as much as 15 dB 
as shown in Table 2. 

The copper master also offers 
improved transient response 
because, unlike the acetate, it 
does not relax after it has 
been cut. 

Apart from the initial 
silvering stage, which is 
omitted, the plating process for 
copper masters is identical to 
that used for acetates as the 
same processing equipment 
can be used. However, unlike 
acetate, the record 
manufacturer can either 
obtain his stampers directly 
from the copper master or for 
longer runs of over 30,000 
pressings, a father and mother 
can be produced in the 
conventional way. 

A great deal of care and 
attention is required during 
the various plating and 
cleansing processes where 
either the silvered acetate or 
the copper master is plated 
with nickel. Being an 
electrochemical process the 
record manufacturer has to be 
very careful to avoid 
contamination which can cause 
all sorts of problems. 

The silver is applied to the 
acetate lacquer chemically by 
means of a reduction process. 
This is done to provide a key 
for the nickel which is plated 
on to the silver layer in two 
stages. The first, or pre -nickel 
stage, which is only 10 
microns thick, is carried out 
slowly to obtain the highest 
quality and this is followed by 
the main nickel layer which is 
plated at a faster rate, using 
25 A of current per square 
decimetre in place of 1 A and 
by increasing the temperature 
of the electrolytic. 

When silvering acetates, 
problems can arise, especially 
if the groove walls have not 
been cut cleanly because 
either the lacquer was not cut 
at the correct time or the 
cutting stylus is worn (Fig 
7b). If the score marks are too 
severe then the father will not 
pull away cleanly which will 
lead to a very noisy, if not 
ruined record. So it is very 
important that lacquers are 
cut at the right time, for like 

Fig 7 

SECTION THROUGH ACETATE LACQUER 
GROOVE HORNS 

LAND 

(a) showing the horns 

CLEAN GROOVE SILVER LAYER a. NICKEL 

ACETATE 

(b) examples of groove damaged by worn cutting stylus 
or cut on o poor quality lacquer that has aged. 

the copper blank their physical 
characteristics alter with age, 
and the cutting stylus is 
checked for wear and replaced 
when worn. 

Another process 
which is carried out 
on acetates and not 
copper masters is 
polishing which is 
normally carried 
out on the mother, 

to remove the horns that form 
at the edges of the groove wall 
as shown in Fig 7a. Unless 
carried out extremely carefully 
it would be very easy to 
damage the information 
contained within the groove 
and the quality of the 
resultant sound. 

The chemistry also needs to 
be carefully controlled. For 
example, at Teldec, in addition 
to monitoring its strength, the 
electrolytic solution, which is 
used in the electroplating 
baths, is continously pumped 
through very fine filters which 
can remove any particles from 
the solution which are larger 
than 1 micron. 

In between each plating 
stage the disc goes through a 
complex cleaning, 
neutralisation and preparation 
process to prepare it for the 
next stage. In between the 
various stages the nickel discs 
are stored in water which 
contains a buffer solution until 
they are ready for the next 
part of the process. This is 
done to ensure that no dust or 
dirt can get on to the surface 
of the disc. In separating the 
discs from each other a 
magnetic knife is used to 
collect the swarf that falls off 
the edge of the nickel when 
the two discs are separated. 

Before the stamper can be 
used on the presses it has to 
have the centre hole punched 
and be formed into the correct 
shape so it will fit the tool on 
the press. 

The first stage is to locate 

the precise centre of the record 
and to punch a hole in it. This 
is done by mounting the 
stamper on a machine, which 
centres the stamper, using the 
final run out groove as a guide 
and then punches the location 
hole in the centre of the 
stamper to an accuracy of 
20 microns. 

This is followed by the 
forming process which is 
carried out in two stages. The 
first locates the centre hole 
and forms the outer ridge of 
the stamper, removing the 
excess nickel at the same time 
and the second stage shapes 
the centre. 

A great deal of the rumble 
heard on records comes from 
the plating process and not the 
lathe, as one might expect. To 
reduce this the back of the 
stamper is ground to smooth 
away the rough surface left by 
the plating process using three 
grades of abrasive paper, each 
one getting progressively finer. 

Once formed and smoothed 
the stamper is then plated 
with a thin layer of chrome to 
improve handling in the 
plating room. For example 
finger prints are easier to 
remove from chrome than 
nickel and after pressing the 
stamper can be returned to 
stock without re- polishing. 

Care during the pressing 
stage is also important 
especially with the choice of 
raw materials and the way in 
which they are blended. Use 
an inferior plastic and the 
record will sound noisy. Press 
it too quickly or handle it 
carelessly and it will become 
warped. 

In particular the plastic, or 
compound as it is normally 
referrred to, is crucial for high 
quality pressings and like the 
majority of other 
manufacturers Teldec blend 
their own compound, which 
they also supply to other 
pressing plants, buying the 
raw PVC from a supplier in 
southern Germany and mixing 

it dry with colour and 
stabilisers. After which it is 
plasticised and cut into small 
pellets by a machine similar to 
a giant food mincer. 

To obtain precise control 
over the melting point of the 
compound they vary the 
quantities of two types of PVC 
and this is done to maintain 
consistency and low noise 
figures. 

Over the years the amount 
of plastic used to make a 
record has gone down and 
while Teldec believe that the 
optimum weight for their 
compound is 125 grams there 
are many companies who use 
less than this. In many ways 
it depends on the way the 
record is handled once it 
comes off the press. But from 
the consumer's point of view 
the thicker the better because 
of the added physical strength 
that the extra thickness offers 
and its ability to withstand 
high temperatures for a longer 
period. 

The presses used at Teldec 
are fully automatic and are 
supplied by Toolex Alpha of 
Sweden; while the machines 
are identical to many others in 
the industry Teldec believe a 
great deal of their consistency 
comes from the quality of their 
tooling and the `energy house', 
as they fondly call the large 
plant room which supplies all 
the factory's compressed air 
and steam, etc. 

To produce a good record 
from any press, be it 
automatic or manual it is 
essential that the shape of the 
tool and stampers are precisely 
matched otherwise distortion 
and stresses will be set up in 
the pressed disc. It is just as 
important that the plant room 
can cope with the highest 
demand made on it by the 
pressing room and have 
sufficient capacity to allow for 
maintenance and breakdowns. 
Otherwise if your plant uses 
200 ft of air per minute and 
you can obtain this from two 
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If you are one of th, increasing number of 

people who have used an A.M.S. digital 
processor in a professional studio you will 

probably understand why owning such a unit 
is rather special. Not only are you complimented 
on having made the Nest possible choice 
for sound quality, versatility and ease of use by 
your mix engineer or visiting producer - 
your service department will enthuse about the 
quality of design and ease of repair should ever 
the unit fail - even your accountant will 

have a smile on his face when he realises you 
could have spent twice as much and been 
less happy. 

... it's a time when more people are realising you 
don't have to cut corners to own the very best. 

England 
Advanced Music Systems 

Tel: (0282) 57C11 Telex: 63108 AMS G 

U.S.A. 
Harris Sc }und (Los Angeles) 

For Nationwide Sales, Rental or Service Tel: (800) 637 -5000 

Three leading microphones from Electro Voice 

that have become synonymous with the 

broadcast industry, all dynamic, and built to 

take years of hard work. 

635A Dynamic Omnidirectional 
The 635A is quite simply the most rugged, durable 

microphone Electro -Voice manufacture. A slow roll -off 

below 200 Hz ( -8 dB at 50 Hz) with a broad rise of several 

dB from 2,000 - 12,000 Hz results in bright yet natural 

vocal quality without the low frequency noise pick -up 

problems that can plague microphones with flat 

low frequency response. 

RE 20 Variable D Dynamic Cardioid 

The sound of the RE 20 has made it one of the most 

coveted, unique microphones in the world, and it is still 

one of the few true multi -use studio microphones. 

TOOLS OF 
TRETBADE 

However, unlike many condenser microphones, the RE 

20's dynamic element provides undistorted output at the 

high sound pressure levels found in up -close vocal and 

instrument miking (in excess of 160 dB), its Variable -D 

design frees it of any bass -boosting proximity effect. 

RE 50 Shock- mounted 
Dynamic Omnidirectional 

This mike was designed expressly for hand -held 

newsgathering work. It has the same tailored frequency 

response and high output level as the famous 635A. The 

RE 50's rubber shock -mount "mike- within -a -mike" design 

achieves a degree of shock isolation never before known 

in the industry. The construction is also 

highly resistant to damage from 

mechanical shock. 

RE 50 RE 20 

Many Electro -Voice professional product dealers can 

arrange hands -on trials at no cost to you. For further 
information please contact your E -V dealer or write to: 
Shuttlesound Ltd. Unit 15, Osiers Estate, Osiers Road, 

London SW181 E1. Telephone: 01 -871 0966 
Telex: 27670 Shutso G 

635 A 

SHUTILESOEI \ D 
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THE CUT AND AFTER 
compressors, install a third as 
a reserve unit. 

Cycle time and temperature 
are two other important 
factors which will affect the 
quality of the record. If, for 
example, the temperature is 
not correct then the plastic 
will not flow correctly and if 
the cycle time is too short the 
disc will warp because it did 
not have sufficient time to 
harden before it was ejected 
from the press. The problem 
with long cycle time of course 
is the high cost, but what 
price do we put on quality? 

Even moving the disc after it 
has been pressed is important, 
for when it comes off the 
machine the plastic is still soft 
and is easily damaged. At 
Teldec the records are placed 
on a spindle by a robot in 
stacks of 50 with a steel plate 
inserted into the stack at the 
midway point. Then they are 
transferred to a hold area 
awaiting audio assessment. 

This is carried out by a 
unique machine developed by 
Teldec being based on a Revox 
parallel tracking turntable 
which is designed to detect 
any impulses pops or clicks in 
the record. The traverse slider 
of the arm is split into 100 
segments each one covering 
1 mm, from which the operator 
knows the precise position of 
any problems (see Fig 8). 

After this process the records 
are moved into the main 
quality control, storage and 
finishing area where the top 
record of each stack, which 
was the last record off the 
press, is examined for defects. 
If a fault is detected then the 
entire 50 is examined to 
determine the extent of the 
problem and the faulty discs 
rejected. If they pass then they 
are stored in a computer 
controlled magazine for a 
minimum of 4 hours before 
packing (see Fig 9). 

Even the packing machinery, 
which is automated, is 
designed to handle the records 
gently to avoid warping. The 
record is supported and kept 
flat during its journey through 
the plant and before it leaves 
it is securely packed into stout 
cartons to protect it in transit. 

The DMM process is 
available to any record 
manufacturer or 
cutting house under 
licence from Teldec or 
their agents. But for 
them to be able to use 

the DMM sticker then certain 
quality standards have to be 
met as follows. 

Fig 8 Fig 9 

Fig 10 
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Fig 11 
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The master tapes designed 
for DMM transfer to disc 
should satisfy high audio 
quality standards. No audible 
detrimental effects like non 
linear distortion, print - 
through, wow and flutter tape 
noise or hum should occur. 

Teldec feel that these 
requirements are generally 
fulfilled by either a digital 
recording or a first or second 
generation copy of a tape 
master using Dolby A or 
Telecom noise reduction. 

They also require the correct 
alignment tones to be recorded 
on to the master tape to 
ensure optimum playback 
conditions. These should 
include Dolby level and a band 
for azimuth adjustment. 

Under the terms of the 
licence it is left to the cutting 
engineer to decide if a master 
is worthy of the DMM label. 
Teldec also reserve the right 
to check on the quality of any 
record carrying the DMM label 
to ensure it complies with the 
conditions of the licence. 

The centre hole of the 
record must be within 0.1 rum 
of the centre in addition to 
which the record must comply 
with the IEC specification 
number 98. 

Precise rumble and noise 
requirement are laid down 

with a figure of 64 dB being 
quoted as a minimum when 
measured according to IEC 98 
or DIN 45 539. This should 
not represent a major problem 
as the VMS 82 has a rumble 
of -77 dB. 

There are other criteria, but 
the extracts above serve to 
demonstrate that Teldec are 
serious about setting a new 
standard. 

As you can see from the 
above information in addition 
to the licence fees it is 
essential for a cutting house to 
either purchase a new VMS 82 
cutting lathe from Neumann 
or to modify an existing VMS 
80 to cut DMM. The problem 
is that you cannot use the 
same lathe for both types of 
work. This is because of the 
differences in the cutter head, 
vacuum system and other 
parts of the lathe which have 
been altered to handle the 
copper medium. 

Hawing said that it is 
well worthwhile 
ending this by 
looking at the two 
lathes and the 
company that 
produced them. 

The basic design of the two 
lathes is identical but there 

are some essential differences. 
Common to both models is the 
unique hydraulic bearing 
which is based on a conical 
shaft which sits in a conical 
bearing filled with oil. As soon 
as the shaft turns it is 
supported entirely by oil which 
is forced up the sides of the 
bearing by the rotating action 
of the shaft, as shown in Fig 
10. The direct drive motor is 
split into two parts with the 
stator fixed to the lathe 
chassis and the rotor to the 
platter which has been 
dynamically balanced. By 
using this method of drive 
there is no mechanical link, 
not even a belt to introduce 
any form of vibration or noise 
to the platter. This type of 
construction is unique to 
Neumann and is virtually 
rumble free. 

The method of pitch and 
depth control which was 
described in detail in the AES 
Journal Jan/Feb 1979 is 
designed to improve the 
packing density of the grooves 
while maintaining the correct 
amount of land between them 
as shown in Fig 11 where we 
can see that in Fig lia the 
traditional pitch control uses 
the peak envelope of the 
signal curve where Fig llb 
uses the maximum values and 
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s Choi 

Peter Banks (formerly of fter the Fire) has just landed a 

new recording contract! Hcw? By preparin. his de- 
monstrationapes at home using Yamaha* _ ' n- 
and* synth. sers, the Fost °x* B16 nd natu - Ily the 

undtracs 16 8 -16. 

dtracs 16 -8 -1 hich allows 34 inputs (2 ith 
f equalisation and 5 0 mm fader control!) on re ix 
wa he obvious choice. omprehensive output faci 
ties ich provide simulta ; ous monitoring of the to 
returns ormalised to the line tputs so repa is 

not neces . ry! Dual standard o . uts - able at 
either +4d : or -10dB on a O. " m) jack socket 
allow Peter t xpan. ' ystem to . commodate any 
tape machine I erect outputs, low n e e NE5534 
IC's 3. = anspar t equalisation compie : the specifi- 

ion. 

the sol - . ' of these c mo pes Peter's new 
bai ' ` codes' now set for a t r of the USA an 

t ately, justifie uccess as an in rnational act. 

Unli e the 'famous n mes' who can c ose any mixer 
irressective of price, ter hac to decide on faciliti 
and q ality at a realisti cost. The mixer had t ccept 
multip e inputs from the eyboarrum units: the 

That is why Soundtracs the working musician's 
nice. 

THE 16 -8 -16 BY 

*Y- -a is the trademark of the Yamaha Corpor. on of Japan 
*Rola is the trademark of the Roland Corporatio of Japan 
* Foste i . - trademark of the Fostex Corporation o apan 

affordable quality 
Soundout Laboratories Limited 
91 Ewell Road, Surbiton, Surrey KT6 6AH 
Tel: C1 -399 3392 Telex: 8951073+SNDOUT/G 

America SounCtràFS Inc_ 26 err Parkway Farmingdale, N.Y. 1 1735. Ter. 15161249 3669 MI) MCI MUSIC Inc., 745 One Hundr and Ninth Street, Arlington, Texas, 7601 I. Tel: 171469 1600 

Australa Klarion Pty 63 Kings Way, th Melbourne, Victoria 3205. Tel: 0361 3541 A tria Kain Ges.m.b.H. 8. Co. KG. Hi- i Stereo Center, 1 120 Wein, Steinbauergasse 5, Tel - 

8235 Belgium SAI.T..5 ctronics SA, Chaussa De Ruisbroek 66, -1190 Bruxelles. Tel: 02/376.20.30 -da Omnimedia Corporation Ltd., 53 Côte de [Jesse. Dorval, Québec H9P 1 . 14 636 

71 Denmark Kuiol ox A6, Industrvej 9, 3540 Ilynggee. Tel: 02 1876 Finland MS Audiotron, Laitilanti 1a 00420 Helsinki 42. Tel: 90 5664 France Phase Acoustic. 163- ' Be , 13004 

arseilles. Tel 91 -4987 28 Germany Audio Vertr-1)-Peter Struven Gm , AM Muehlenterg, No. 26, D -2085, idcbom, West Germany. Tel: 041 066 " Hong K Tom L -- Co. Ltd., 6 -9 ameron 

ne Kowloon. Tel: 3- 7221098 Italy Linear kaliana S.pA, 20125 ilano, Via Arty, 50. Tel: 02- 6884741 Israel Barka Ltd., 5 Krinizi St., Ram. Gan Tel: 03 -7 <r 32044 Korea Corn tech, 

angfavamun, K P 0 Box 1706, Seoul Netherlands Pieter Bollen geluid echniek by /PAC, Hondsruglaan 83 A = 8 DB Eindhoven. Tel: 040- 424455 2e - 'nn Tek, 47, Lowe Street, G' Tel. 

97648- Norway BE sitting Benurr as, Boks 2,893, Solfi, 0203 Oslo. T - 02-442255 Portugal Ampere) E mica Industrial LDA. Av. Fontes Per Melo. 47, 4 °. D 1000 .Jsboa. Tel: 532 7/ 

2698 Singapore Lingtec Pte. Ltd., 246 MacPherson Road 07-04, Betime ildirg, Singapore 1334. Tel: 07- 471951 7- 471952 South Africa E 1 
., 2nd Floor Film Trust Building, 112 Polly Street. 

hannesburg 2001. Tel: I I -29 -3066 Spain Fading SA, Servando Bat nero 8, Madrid -17. Tel: 408670080: =08 Sweden Electronic ., Box 4048, S -42104 Vastra Frolu-ida. Tel 

31299480 Switzerland Studio M S M, Villa Tarnheim, CH5012 Schoenew rd. Tel: 64 4149 69 Taiwan Lñfair ngineen ing Ltd., 7th Floor, - Ai Road. Sec. 2, Taipei, Taiwan. Tel: 321 

4 .54 -6 Thailand Kitchareai Tool and M.Jsical Ltd., 73 Asadang Road \Bangkok 2. Tel: 2224712 United Kin . % n Larking Audio Sales Ltd., 29 G'Idford Street Luton, Beds. Tel: 0582 450066 
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THE CUT AND AFTER 
their phase relationship to 
each other to determine the 
correct spacing. The efficiency 
of the system is such that it 
can add 15% to the playing 
time. 

Thanks to the digital control 
system the VMS cutting lathe 
is far simpler to use than its 
predecessors and the operator 
no longer has to ride the 
controls to obtain the long 
playing times which are so 
often demanded by classical 
music. 

The direct drive motor is 
servo controlled with several 
hundred sensors around the 
circumference of the platter to 
ensure rapid response to 
increases in load as the 
modulation level rises. But 
while the dynamic torque can 
be varied the speed is locked 
by a crystal controlled 
oscillator to ensure high 
stability. On the VMS 82 a 
larger version of the same 
motor is fitted to provide the 
increase in torque required to 
cut DMM. 

The cutter head assembly is 
mounted on a substantial 
support which traverses up 
and down the lathe bed on self 
cleaning Teflon slides. 
Neumann have found that 
these prove to be very reliable 
in service over a long period of 
time. The bed of the lathe is 
securely mounted on rubber 
mountings to isolate it from 
any floor born vibration with 
both the drive and traverse 
motors being attached to the 
floating bed. Recently Werner 
Whal of FWO Bauch 
(Neumann's UK agents) 
carried out some rumble tests 
on various lacquers at Utopia 
cutting studio in Chalk Farm, 
London with an average result 
of -77 dB being obtained 
when measured to the DIN 
method. 

The higher cutting 
resistance in copper and the 
reduced damping properties of 
metal when compared with 
lacquer, required a new 
construction of the cutter head 
suspension on the DMM 
machine. 

The introduction of 
undesirable oscillations and 
resonances within the audible 
frequency range must be 
eliminated and this has been 
done by increasing the 
stability of the suspension and 
by using a larger damping 
bath which ensured that the 
depth of cut could be 
maintained. 550 W /channel is 
available to drive the cutter 
head and sophisticated 
monitoring circuits are used to 
ensure that the temperature of 

Fig 12 

EFFECT OF VERTICAL TRACKING ANGLE CONVERTER 
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the head never exceeds 200 °C 
which is the maximum 
operating temperature. 

The frequency response of 
the cutter head is corrected 
with feedback coils and 
correction amplifiers to 
neutralise the effect of the 
heads natural resonance which 
occurs around 1 kHz. 

By incorporating a feedback 
coil in the cutter head a 
precise feedback voltage can 
be fed to the electronics which 
inverts the signal then uses it 
to control the gain of the 
driver system and the 
frequency response of the 
cutter head is linearised. 

The 0.1 mm wire used for 
the construction of the drive 
coils is pressed into a 
0.07 x 0.14 mm format so the 
windings are packed more 
tightly together which 
increases the efficiency of the 
coils. 

Also because of the high 
cutting resistance a diamond 
cutting stylus has to be used 
which can be readily changed 
so it can be returned to Teldec 
for polishing. Another feature 
of the process is that the 
physical cutting angle is 
different from the normal 
vertical tracking angle used to 
cut conventional lacquers. This 
apparent difference is 
corrected by the Vertical 
Tracking Angle Converter. 
This device is an amplitude 
dependent time modulator 
which is controlled 
additionally as a function of 
the groove diameter. 

The unit is able to produce 
time delays of 0 to 200 ps and 
permits the cutting angle of 5° 
to 7° produced by the SX 82 
cutter head to be set to the 
standardised tracking angle of 
20 degrees as shown in Fig 12. 

The unit is set up as follows. 
Assuming that the SME arm 
has been correctly adjusted a 
cut is made on the outside of 
the blank with the vertical 
tracking unit providing a two - 
tone oscillator fed to both 

channels at the same time and 
connected out of phase with 
each other so the resultant cut 
is in the vertical plane. The 
vertical tracking unit is then 
adjusted for minimum 
distortion which is shown on a 
meter mounted on to the VTU 
panel having obtained its 
signals from the Shure 
cartridge via the playback 
amplifiers and it is quite 
critical. 

The chip removal for the 
copper cutting had to be 
modified from that used for 
removing the lacquer chip. 
The vacuum power needed to 
be increased and the amount 
of vacuum is controlled as the 
depth of cut is varied to 
ensure that the radius of the 
chip is maintained at 
optimum. 

Finally the vacuum on the 
turntable has been increased 
and is fitted with rubber 
sealing rings to ensure that 
the copper blank remains 
securely fixed to the platter. 
This means of course that only 
14 in blanks can be used on 
the lathe. 

Operationally the lathe is 
used in a similar way to the 
lacquer version except that a 
series of tests are 
recommended before the start 
of each and every cut. These 
are designed to optimise the 
vertical tracking angle, to 
measure the noise at two 
depths and to check on the 
frequency response. 

This is carried out by using 
the SME, which is fitted with 
a Shure V15 cartridge as the 
playback device while the 
cutter head is cutting the test 
track. These tests which only 
take a few minutes check the 
quality of the blank, cutting 
stylus and tracking angle. If a 
quiet track is also cut the 
amount of rumble can also be 
quickly measured. These tests, 
apart from the vertical 
tracking angle are equally 
applicable to acetate as they 
are to copper masters. 

By explaining the 
different approaches 
used by Linn on the 
one hand and 
Neumann and Teldec 
on the other I hope I 
have demonstrated at 

least two options that are open 
to those companies and cutters 
who wish to improve the 
quality of their discs. By 
improving the mechanics of a 
basic lathe Linn have 
produced a solution which 
should prove attractive to the 
smaller cutting house who 
could learn quite a lot by 
visiting the Linn facility in 
Glasgow and speaking to their 
engineers. 

For the larger record 
companies and cutting houses 
who can afford the investment 
the DMM system has 
tremendous advantages. The 
system is already very popular 
in Germany and is gaining a 
foothold in the UK. EMI have 
one lathe at Abbey Road 
studios and a second on order. 
Ken Townsend who runs the 
studio, and the cutting 
engineers are very happy with 
the system. They are 
producing their own copper 
blanks at Hayes and while 
they have experienced a few 
teething problems with the 
quality of the stainless steel 
substrate they find they can 
obtain the same quality and 
performance figures as Teldec. 

Without a doubt the system 
has great potential but Teldec 
need to be more flexible in 
their approach to licensing and 
should realise that on top of 
whatever licensing fees they 
agree the record company still 
has to purchase a new lathe 
which costs over £100,000 
or get a VMS 80 converted at 
a cost of £30,000. 

So far we have concentrated 
on the technology of disc 
production having omitted any 
detailed comment on methods 
and the many subjective 
issues. For example where 
does the creative part of the 
recording process end, is it in 
the studio or the cutting room. 
In Germany, cutting is not 
normally regarded as creative 
whereas in the UK it is. Or, 
will a disc sound better if the 
cutting parameters are left 
static? How should the lathe 
be set up and what effect does 
the playback system, built into 
the lathe, or the monitoring 
system, or the acoustics of the 
disc cutting room itself affect 
the quality of the pressed disc? 

A future article will present 
some of the facts and discuss 
some of the important issues 
involved.E 
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APHEX SYSTEMS LTD 
PRESENTS 

THE COMPELLORTM 

THE MOST ACCLAIMED 
COMPRESSOR /LEVELER /PEAK LIMITER 

"Phenomenal Performance" 
"Clean and free from ]- nging and overshoot 
...have not seen this kind of action in an 
audio signal level coni rol device of any type 
...so transparent as to induce doubt that it 
was, indeed, working: 

Peter Butt 
Recording Engineer /Producer 

"My station is Jock- Proof" 
Herb Squire 
WHN-AM, Neu. Yo,d: 

"If you are looking for level correction with- 
out any other sonic effect, the Compellor is 
the only device I know that does the job." 

David J. Holman 
Producer /Engineer 

"Invisible Compression" 
Alan Davis 
Total Access Recording 

UNBELIEVABLE! 
"I don't have to do anything anymore. The 
output stays where I set it" 

Dave Wink, Ch. Audio Eng. 
Playboy Club, Atlantic City 

"The best thing I can say is that 
you can't hear it work." 

Barry Victor 
Broadcast Consultant 

Aphex Systems Limited 13340 Saticoy St. - North Hollywood, California 91605 - (818) 765 -2212 - TWX: 910- 321 -5762 

AUSTRALIA DENMARK HONG KONG SINGAPORE 
East Coast Audio Sales, SC Sound, Taastrup Audio Consultants, Kowloon Auvi Private 
Melbourne FINLAND ITALY SWITZERLAND 
AUSTRIA Notes Oy, Helsinki M. Casale Bauer, Milan PAS, Basil 

AKG, Vienna FRANCE JAPAN TAIWAN 
BELGIUM Reditec, Neuilly Sur Marne Matsuda Trading, Tokyo Linfair Engineering, Taipei 

Trans European Music, GERMANY NETHERLANDS UNITED KINGDOM 
Dilbeek AKG, Munich Audioscript, I.-oosdrecht Atlantex, Herts 
CANADA GREECE NEW ZEALAND 
AKG Acoustics, Scarborough Omikron, Athens Hawkes Bay Agencies, 

Napier 
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Situated away from the 24 hour 
hustle and bustle of Hollywood 
Boulevard are the Warner 
Hollywood Studios. The audio 
department, which is known as 
the Goldwyn Sound Facility 
gives an idea of how places can 
change hands around here. 
Although there used to be a 
scoring stage in the complex this 
has now disappeared, much to 
the regret of everyone as the 
sound of the room was 
apparently quite exceptional. 

The audio facility at Warner's 
now consists of four dubbing 
rooms and two studios, E and F, 
with Studio E being for ADR 
and Studio F for Foley. 

Presiding over the operations 
of the sound facility is Don 
Rogers, who, in the midst of a 
hectic schedule still managed to 
find time for a most friendly 
welcome and chat. A man of 
great experience in the film 
industry, Don retains a very 
forward- looking attitude to film 
sound in general and feels that 
there is still a lot of unexplored 
potential in the medium. The 
office walls abound with 
numerous trophies and awards 
that underline his experience, 
one of the more recent ones 
being for the sound on Raiders 
of the Lost Ark. 

The start of the tour of 
Warner's was the machine room 
situated behind Studio A. 
Looking for all the world like a 
computer room, one is greeted by 
three rows of Magnatech 35 mm 
machines, most of them spinning 
away impressively. The actual 
machine complement is 24 
playback dubbers with one 
4 -track recorder and one 6 -track 
recorder. There is full Dolby 
A/CP200 processing and an extra 
facility is the ability to be able 
to change from stereo to mono at 
the flick of a switch. The 
machine room also houses the 
crown power amplifiers for the 
biamplified Studio A monitors, 
the crossovers being the TH -X 
model as designed by Tomlinson 
Holman of Lucasfilm. The room 
is also pre -wired for the patching 
in of two 16 -track recorders -or a 
24- track -as chief engineer John 
Bonner feels that using 16 -track 
will be an ideal way to record 
separate 4 -track mixes for 
dialogue, music and sound 
effects. This will add flexibility 
in preparing foreign language, 
mono and stereo releases as well 
as offering more possibilities in 
the initial master mix. 

Those who regard studio 
multitrack recorders as opposed 
to 35 mm recorders with 
suspicion may be interested to 
know that in a series of tests 
carried out by Mr Bonner, the 

Warner, Hollywood 

Studio A 

Charleen Richards in Studio E where the ADR is done 
6 -track 35 mm came out better 
compared to a 24 -track recorder 
but the 3 -track 35mm came in 
on a tie with a 16 -track 
machine. 

Coming out of the machine 
room, it is only a step away to 
the double doors of Studio A. 
The first point that is very 
apparent is the excellent 
isolation of the studio from the 
outside world. I really had the 
impression that, once inside, 
even the Doomsday trumpets 
would not be heard! 

The studio is the size of a 
small cinema with seating at the 
rear on a wide raised platform, 
the console itself being placed 
down on the main floor away 
from distractions. This also 
makes it reasonably near to the 
screen and gives a better 
impression of what the cinema 
audience would hear. 

Studio A represents the latest 
update in the audio facility at 
Warner and is one of the few 
film studios that have been re- 
equipped with the Harrison PP -1 
post -production console. The desk 
for Studio A is a three -man 
design with the operating 
sections, from left to right, being 
18/8, 12/8, 27/8. Each section has 
three AutoGraph automation 
ready 7 -band graphic equalisers 
for additional sound shaping. 
Other facilities include VCA 
grouping, joystick panners on 
the main outputs and 
comprehensive re- routing. 

Special effects units are built 
into the desk for quick and easy 
operation and these include 
UREI Little Dipper filter sets 
(useful for contouring or getting 
any nasties out without affecting 
the overall sound), dbx rack with 
de- esser, compressor, noise gate 
and parametric equaliser 
modules, Eventide DDL, UREI 
1176 and 1178 compressor/ 
limiters and Ursa Major Space 
Station. Also built into the 
consoles are the remote controls 
for two Lexicon 224 digital 
reverberation units and a Dolby 
DS-4 monitoring unit. 

Apart from the surround 
speakers, or sixth channel 
system, the main 5- channel 
monitoring system consists of 
five JBL 4675 bi- amplified 
monitors. Each speaker consists 
of a twin 15 in bass -reflex 
cabinet tuned to 35 Hz (model 
4508) with an externally 
mounted 2360 bi- radial constant 
coverage horn with 2445J driver. 
A direct radiator bass system 
was chosen in preference to the 
more usual horn/reflex cabinets 
such as the Altec A4 or JBL 
4676 because of its smoother 
response throughout the entire 
usable frequency range. In order 
to fully utilise the wide range 
used in Dolby Stereo (flat up to 
2 kHz and then rolling off at 
3 dB /octave) it was necessary to 
have precise monitoring where 
lack of distortion and high 
definition were the prime 

requisites. From this point of 
view, the Warner engineers were 
very pleased with the JBLs and 
have confidence that they can 
hear everything that is going 
down. In order to achieve 
uniform bass response 
throughout the system, the five 
speakers are mounted in a 
plywood baffle that extends 
across the width of the screen. 

From a visual point of view, 
the most striking aspect apart 
from the 38 ft screen is the four 
very large VU meters 
underneath it! Maybe music 
recording studios should install 
these between the monitors to 
impress their clients. 

As well as being re- equipped 
with hardware, the studio has 
been renovated acoustically. 
Apart from the excellent 
separation from the exterior, the 
internal acoustics are a tribute 
to good design. The console 
area -console to large rear 
patchbay -has a parquet floor 
with the rest of the floor area 
having thi,ck carpet. The raised 
seating is plush with soft 
furnishings and is thus 
absorbent. The side walls are 
irregular and form floor to 
ceiling slat absorbers, thus 
presenting a hard dispersive 
surface with good low and mid 
frequency attenuation. The 
ceiling is non -reflective and 
consists of staggered sections for 
varying degrees of absorption 
versus frequency. The sound 
itself is rather `larger than life', 
the room giving the impression 
of being bigger than it really is, 
which is an advantage 
considering that many cinemas 
(theatres) are larger than Studio 
A. Imaging is very stable and 
the overall frequency response 
very smooth and un- muddied. 

The acoustic design was done 
by Jeff Cooper after John 
Bonner and Don Rogers had laid 
down what their aims were. The 
large sound was no accident 
either. The reverberant response 
was calculated to give a smooth 
curve between 250 Hz to 4000 Hz 
with a gentle rise below 250 Hz 
to add depth. The critical 
balance was in getting the curve 
to simulate an average theatre 
with a reverberation time that 
was short enough to allow high 
articulation for speech and 
accurate imaging of sound 
sources within the stereo and 
surround -sound sound field. 

The other large dubbing room 
is Studio D. This is roughly the 
same size as A but with an older 
acoustic and a one level floor - 
and older seating! The type you 
tend to sprawl over rather than 
sit in. 

The console is the first 
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"Our artists demand the best , so do 

- Apollo Master Discs:' 
Malcolm Davies 
Chief Mastering Engineer 
PRT Studios, London 

"There's no doubt -Apollo Master Discs 
give the quietest cut available 
through conventional techniques." 

"The Apollo has all the pluses 
mastering engineers look for." 
We designed into the Apollo lacqu -r all the features 
the mastering engineers have been rsking for: better 
flatness, less noise, clean cutting, anger stylus life, 
better uniformity and consistency Ultimately. the 
Apollo results in better records. 

"Absolutely flat." 
All aluminium blanks used for the Apollo are 
micropolished using a process orit inally developed 
for magnetic computer disks. This nulti -step process 
resurfaces the aluminium blanks and creates a fine 
finish, free from defects and wth an improved 
flatness. 

"Free of ticks and pops." 
Our elaborate lacquer manuft<turing process 

insures that all particles and gels which could cause 

cutting problems are removed. Moreover. the new 
formulation resists lacquer buildrp on the stylus, 
thus reducing groove wall scoring a -,d loose debris in 

the groove, which contribute to tic and pops. 

"Least abrasion." 
The unique Apollo formulation re juces the cutting 
friction when contacted by the heated stylus. This 
results in lower abrasion, thus ext_nding the stylus 
life. And, of course, the formulation does not use 

any abrasive ingredients in the first place. 

"Veryconsistent from batch to batch." 
The excellent consistency of the Alollo 
lacquer masters is the result of complete 
control we have over the critical ra 

materials and the blending of the 
formulation. In addition, the 
extensive process and quality 
control methods assure the 
maintenance of tight 
manufacturing toler- 
ances. 

We've Mastered the Master. 
atiat 

APOLUD= 
Master Audiodisc. 
Capitol Magnetics Products 

European and Middle East Sales Office 
Alma Road, Windsor. Berkshire SL4 3JA. England. 

Telephone: Windsor 59171. Telex 847241 
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Warner cont'd.. . 

Harrison PP -1 that was 
delivered to Warner and is the 
same configuration as the 
console in Studio A. The effects 
equipment is more or less 
identical as well, meaning that 
working conditions in either 
studio are virtually the same. 
Acoustically Studio D is not as 
advanced as A but it still gives 
quite a good account of itself. 
Monitoring at present is Altec 
A4 speakers. However, 
renovations of the studio is in 
the pipeline for the near future 
and it is more a question of 
finding the time. 

At the time of my visit there 
were some slight panics as a 
music mix that had been sent in 
was not satisfactory and a 
rented Otani MTR -90 was in the 
process of being patched -in so 
that the original 24 -track master 
could be remixed. I was 
surprised to find at this point 
that the facility did not have its 
own machine but the engineers 
explained that for 95% of the 
time the music tracks are 
received already mixed (the 
facility doing no music recording 
itself) and that it was more 
economical to rent when 
required. However, with the new 
consoles and acoustics, more -in- 
house music mixing may well 
take place and multitracks have 
been placed on the shopping list. 

Even though I got the 
impression that the remix had 
come at the worst possible time 
everybody was taking it in their 
stride and the overall 
atmosphere was one of good 
humour with a dash of panic 
stations! 

The audio facility at Warner's 
also boasts one of the only, if not 
the only, woman mixer in 
Hollywood, Charleen Richards. 
In the same way that children 
who have musical parents 
become musicians, Charleen 
came into the audio industry 
through her grandparents who 
had a studio doing filmwork. 
This led to contacts with Warner 
and when her grandparents' 
studio closed, Charleen joined 
permanently in 1977. The area 
she specialises in is ADR 
(automated dialogue 
replacement) and this takes 
place in Studio E. 

The control room houses a 
large console with three 
channels! Well, script space is at 
a premium here as well so it is a 
desk in more ways than one. In 
terms of hardware the console 
houses three API mic channels, 
each with its own direct output 
and VU meter plus 3 -band sweep 
equalisation, an API 
compressor/limiter /de -esser 

Machine room -recorders 

module and a Quad/Eight 
2- channel compressor/limiter. In 
addition, there are remote 
controls for the projectors and 
audio machines, the latter being 
housed in an adjoining room in 
the form of a 3 -track Magnatech 
35 mm machine and Yi in 
recorder backup. 

Monitoring and cueing is 
tailored to meet all possible 
variations, depending on how the 
actor(s) or actress(es) wish to 
work. For instance, whether they 
want to hear previous dialogue 
or not, fading in and out of old 
and new, etc. In a working 
situation, there are three cue 
conditions to be met, the artist, 
the scriptgirl (who may be in the 
studio) and the producer in the 
control room. All three may 
have different requirements and 
the monitoring is arranged so 
that all three can be 
accommodated according to their 
wishes. 

The remote controls in the 
console enable start and stop 
times to be programmed for 
dropping in and out of record so 
that it is exact each time. The 
frame count is simply dialled up, 
say 311 to 597, and the 
machines run up. When the 
projector reaches 311 the 
Magnatec goes into record mode 
and out at 597. Simple as that. 

The studio itself is quite large, 
about the size of a decent living 
room, meaning that it is not 
claustrophobic. This is important 
when one realises that dialogue 
sessions can go on for 10 hours 
at a stretch! The acoustics are 
very dead without being 
anechoic (otherwise it would get 
oppressive) and consist mainly of 
V- shaped vertical glass fibre 
cavities with fabric covered 
chickenwire facing them. 
Curtains are used to fine -tune 
the response as required. The 
lighting is also very flexible and 
can be adjusted to provide the 
mood required! Also noticeable 
was the quietnes of the air - 
conditioning. The room is very 
quiet and you really have to put 
your ear right up to the vents 

and then you can only hear 
anything with great difficulty. 

Studio E is very popular 
amongst the acting profession, 
including the likes of Richard 
Burton, due to the feel of the 
room. The combination of 
atmosphere and sound just 
seems to click together with the 
fact that long sessions are 
possible without being tiring 
from an environmental point of 
view. 

Most of the time Charleen uses 
U67 microphones and always 
puts up two, whatever the type. 
The reasons for this are 
flexibility and creativity. It is 
often very easy to change moods 
by just altering the mix of the 
two microphones or by going 
from one to the other. She has 
also experimented a lot with 
placement and the mixing of 
different polar patterns in order 
to create varied effects, one 
example being omni with 
figure -of- eight. 

Next to Studio E is Studio F, 
or the Foley room. For those not 
too familiar with film jargon, 
this is the sound effects studio 
where people can be recorded 
walking on all kinds of surfaces 
from plank floor to cobblestones, 
swishing in the bath or rowing a 
boat, etc. I asked why the Foley 
room and it transpires that 
Foley was the name of the 
gentleman who thought this type 
of studio up. The acoustics are 
fairly dead, the construction 
being very similar to Studio E, 
giving leeway for effects 
processing during dubbing. A 
variety of microphones are 
available depending on the 
sound required. 

Time was getting on but I was 
able to have a little talk with 
Don Rogers before leaving. The 
film industry often has a 
reputation for being a bit stick - 
in- the -mud and resistant to 
change, especially in sound, but 
Don is certainly not amongst 
that company. It is clear when 
he talks that film sound is a real 
passion with him and that he is 
dedicated to improving it and 

getting it right. An anomaly is 
that whereas the technology and 
the public demand for film sound 
to be more exciting has grown 
enormously, sound production 
techniques are evolving much 
more slowly. There is a dearth of 
music mixers, for example, yet 
very few engineers come in to 
the film industry from recording 
studios partly through lack of 
interest and partly because of 
the union problems. (A mixer is 
a mixer, even if he has no real 
experience of music recording 
and union rules stipulate that a 
union man must be used in 
preference to an outsider.) This 
does mean, of course, that the 
few music recording and mixing 
engineers in this side of the 
business are very much in 
demand and that holidays are a 
pipe -dream for the future! 

Coming back to technical 
points, Don stressed the 
importance of proper, quality 
monitoring systems and included 
the audio and room in the same 
package, which, after all, is as it 
should be. Each room is checked 
out and measured each day 
before sessions start to ensure 
optimum response. 

That Don is interested in new 
technology is exemplified by the 
purchase of the Harrison 
consoles which are a radical 
departure from the traditional 
market, plus the new listening 
environment of Studio A. He 
feels that quality is now what it 
is about and intends to be at the 
forefront. Though in film sound 
for a long time, his actual 
beginnings were in film where 
he became a fully qualified 
cameraman! This was because 
when starting out there was no 
real vacancy in the sound 
department but there was one on 
the camera side. In this way, 
Don became a cameraman on 
the understanding that the 
moment a vacancy opened up in 
sound he could switch! However, 
he doesn't regret the experience 
and on the contrary, has found it 
very useful in getting an all - 
round view of things. 

Recent studio credits as well as 
Raiders of the Lost Ark include 
Star Wars, The Empire Strikes 
Back, The Black Stallion, The 
Last Waltz and many others. 
Warner Hollywood are also 
among the select few in the 
world of film sound who produce 
70 mm magnetic prints and 
optical stereo negatives. With 
the shackles of the 'Academy 
curve' starting to be cast aside, 
film sound is advancing apace 
and you can be sure that 
Warner Hollywood will be there 
with the front runners.D 

Terry Nelson 
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IF YOU WANT THE WATTS, 
WE'VE GOT THE AMPS. 

Speakers as clean sounding and as 

accurate as the new Bose systems pictured here 

can really make the most of a good amplifier. 
And now we've got three of those. Each one is 

designed for a particular application. 

The new Bose 1800 Series 2: a rugged 
powerful unit, to power your stage or mobile 
PA. rig. 

The new British built MOSFET Studio - 
craft El. for studio monitoring and high quality 
installed background /foreground music 
systems. 

The new British built MOSFET Studio - 
craft SA250 for sustained high power levels in 

discos and other high SPL applications. 

If you want all the details, plus the name of 
your nearest Bose dealer, clip this coupon. 

And make that the last you hear of clipping. 

Please send me details of the new Bose range oT1 
amplifiers and the name of my nearest Bose dealer. 

Name 

Address 

BOSE 
-PROFESSIONAL J 
BOSE (UK) Ltd, Tnnity Trading Estate, Und 62, Sittingbourne, Kent ME10 2PD. 
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THE MODERN 
LACQUER DISC 
To find out the problems connected with pro- 
ducing lacquers, Hugh Ford visited Capitol's 
manufacturing plant in Virginia, USA 

All modern gramophone records 
originate by cutting grooves 
into a lacquer disc which 
since 1938 has taken the form 
of a cellulose nitrate coating 
on both sides of an 
aluminium core. For some 

obscure reason these discs are also 
known as `acetates' -possibly highly 
inflammable cellulose acetate may have 
been used in the coating at one time. 

At first sight the production process 
would appear to be a simple coating 
problem, but this is very far from the 
case and is probably the reason why one 
can count the number of manufacturers 
on one hand. In practice there are only 
three significant manufacturers -Pyral in 
Europe plus Capitol and Transco in the 
United States. 

For the purposes of this article. I was 
invited to visit the Capitol Magnetic 
Products lacquer disc manufacturing 
plant at Winchester. That's Winchester 
`home of the world famous apple blossom 
festival' in Virginia, USA. Whilst 
Capitol have a large record pressing and 
tape duplication plant in Winchester, the 
lacquer disc plant is a completely 
separate operation, in its own purpose 
made building -all for very good reason. 

The key to successful production of 
discs is incredible cleanliness, 
consistency of materials in the 
production process and most important, a 
very flat core before coating. 

Production process 
Before detailing Capitol's process for the 
Apollo Master Audiodisc, an outline of 
the manufacture of lacquers is 
appropriate. 

Until recently there was one worldwide 
source of suitable aluminium blanks for 
the cores. This was the giant alloy 
manufacturing company ALCOA who 
deal in thousands of tons of alloy rather 
than supplying the relatively small 
number of special blanks for cores. 
Consequently this special product became 
very expensive and disc manufacturers 
looked for alternative sources of cores, 
including the use of glass by Pyral. 
Capitol use aluminium in conjunction 
with a special production process. 

The coating is based on cellulose 
nitrate with certain additives to control 
stability, plasticisers, adhesion 
controllers, brittleness controllers and 
proprietary additives which 
manufacturers will not discuss. These 
ingredients are mixed together with 
careful control of the viscosity then very 
exacting filtering is carried out before 

the lacquer is fed to the coating 
machine. 

Whilst various techniques are used for 
coating magnetic discs, so far as I am 
aware all lacquer disc manufacturers use 
a curtain coating technique. In this 
process the cores are fed on a moving 
belt under the coating head which is in 
the form of a long slit through which the 
lacquer is pumped at a constant rate. 

From here, the discs with one side 
coated pass to a drying tunnel. Once one 
side is dry the second side is coated by 
the same coating process, the second side 
being dried before visual inspection for 
defects. Following inspection the centre 
hole is punched and a date code stamped 
on the worst side of the disc -we now 
have the final product. 

This is the method in general use. 
Let's now look at the process used at 
Capitol for their Apollo Master 
Audiodisc. 

Metal cores 
It is a requirement of the end product 
that the disc should be as flat as possible 
and completely free from any voids or 
pimples. Furthermore as the coating is 
fairly transparent the core must be free 
from any marks which would make the 
disc look faulty. Such defects, 
unacceptable on these grounds, are the 
result of stretch marks in the blank. 

In the past the flatness and general 
surface quality has relied on ALCOA to 
produce an acceptable core which was no 

mean task -an 80% rejection of cores has 
been reported. Thus the core was 
inevitably an expensive product. 

At Capitol, techniques are different as 
the surface of the blanks is subjected to 
a polishing process. The quality of the 
original alloy sheet is, however, still 
important to avoid the inclusion of 
debris. This means that before the sheet 
is rolled the aluminium ingots have to 
be `scalped' -that is the outside of the 
ingots have to be cleaned off. After this 
the sheet is made by a standard rolling 
process as used for pots and pans before 
the sheet is punched into 10, 12 and 
14 in circles. The circles are then thermo 
flattened. 

The punched blanks, which may not be 
particularly smooth, are then put 
through a polishing process where in 
3 minutes 0.001 in is removed from each 
side of the blanks. This process which is 
used for computer discs also removes any 
burrs from the edge of the disc producing 
a core of 0.036 ( ±0.002) in thickness. 

The next process in producing a good 
core is ultrasonic cleaning to remove any 
debris from the polishing process and 
traces of oils. From here the cores pass 
to the coating area. 

Lacquer coating 
As the consistency of the product is very 
important Capitol has a chemical 
laboratory which not only controls the 
lacquer quality but also inspects all 
incoming materials. This inspection goes 
far further than most coating plants as 
not only does the laboratory do routine 
measurements but is equipped with an 
infra -red spectrometer and a gas 
chromatograph to control the purity of 
all incoming chemicals. 

The formulation of the coating 
unfortunately cannot be discussed as it is 
a proprietary matter. However the 
cellulose nitrate is in turn mixed with 
other constituents in a high shear 
disperser in a temperature controlled 
environment. The mixed lacquer is then 
let down to the correct viscosity and 
passed to one of two 1,000 gallon storage 
tanks, one for the Apollo product and the 
other for the standard disc. These 

The chemistry laboratory where incoming materials are checked 
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Oj1 1a Technology You Can Trust 

Authorised Dealers: 
ITA, 1 Felgate Mews, Studland Street, London W8 9.7 01 748 9009 Turnkey, Brent View Road, London NW9 TEL 01 202 4366. 

ire Technology. 
If you could use one of these excellent MTR -90 master recorders 
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Multitrack Hire Ltd 

66 Rochester Place London NW1 01- 267 9395 
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THE MODERN 
LACQUER DISC 
storage tanks are continuously topped -up 
such that there are no discrete batches of 
coating. 

As well as adding new coating, the 
storage tanks are fed with coating which 
runs off the machines and also with 
recycled material from rejected discs. The 
coating is peeled off these and recycled. 

From storage the coating is not clean, 
thus in the process of transferring from 
the storage tanks to 300 gallon coating 
tanks and then to the coating machines 
the mixture is thoroughly filtered. 

Coating and drying 
Clean cores and clean coating lacquer 
are passed to the coating area which is 
kept dust free to the same extremely 
high standard as that found in computer 
disc manufacture. Entry to this area is 
through an air lock with anyone in the 
area wearing class 100% cleanroom 
garments from head to foot. In addition 
the temperature and humidity are 
accurately controlled. 

In the coating process the lacquer is 
continuously pumped at constant 
pressure through a slot in the coating 
head to produce a continuous curtain of 
lacquer which provides a 0.02 in coating 
which dries to 0.007 ( ±0.0005) in. 
Beneath this curtain is a moving belt on 
to which operators place the uncoated 
core on a pedestal. The lacquer is thus 
poured on to the core with the belt being 
subsequently scraped clean and the 
unused lacquer returned to the storage 
tanks. 

Once one side is coated the disc is 
automatically transferred to the drying 
process which is completely enclosed in a 
temperature and humidity controlled 
tunnel which runs not far from room 
temperature. 

Drying is a long process involving belts 
running in tunnels which must be at 
least 100 ft long. After drying initially 
for 35 min the individual discs are 
transferred to racks which pass through 
larger tunnels for 6 hr further drying by 
which time the coating is 99.5% solids. 

The coating and drying process is then 
repeated for the second side of the discs 
after which they are automatically 
transferred through a clean tunnel into 
large cabinets in the inspection room. 

Inspection, punching 
and packing 
The Capitol inspection room is not only a 
further cleanroom requiring special 
clothing but is also a specially treated 
room to aid visual inspection. To this 
end there are continuous fluorescent 
strip lights mounted clear of a matt 
black ceiling with white walls. Inspectors 
remove the new discs in trays from the 
cabinets connected to the drying process 
and inspect both sides of every single 
disc for defects. 

This process cannot be automated and, 
in spite of the considerable efforts to 
keep the whole process clean, about 40% 
of production is rejected due to defects on 
both sides of the discs. Surprisingly most 

Top: loading discs for coating the second side; and (below) a 1000 gallon storage tank and 
300 gallon coater feeds tanks in the lacquer area 

of the defects are due to dirt but others 
are caused by such things as air bubbles 
in the coating and imperfect cores. At 
this stage the rejected discs are passed 
out of the clean area to have their 
coatings stripped. These are then 
dissolved and passed back to the lacquer 
department with the cores being 
ultrasonically cleaned and re -used if 
still good. 

Within the inspection area the discs 
with one good side have their centre 
holes punched at the same time as 
having a date code stamped on to the 
rejected side. 

Before being packed into boxes of 25, a 
protective `tyre' is applied to the edges 
with spacers at the centres to stop the 
packed discs, in their heavy duty 
cardboard boxes, touching. They then 
pass out of the clean area to the final 
packing area where they are placed in 
cartons of 50s and 100s for despatch to 
warehousing where several months' 
supply of discs is held. 

More quality control 
Throughout the manufacturing process 
Capitol take both regular and random 
product samples for mechanical and 
chemical checks of such matters as 
solvent retention, coating adhesion and 
thickness. 

In addition there is a cutting room 
equipped with Scully and Neumann 
lathes, tape and disc replay systems plus 

suitable measuring equipment. The 
latter includes not only frequency 
response and noise measurement but also 
a spectrum analyser for more detailed 
analysis of noise. 

Capitol's output of lacquers is now 
about 20% the original Audiodisc and 
80% the premium Apollo disc with the 
quality being backed not only by the 
comprehensive in -house quality control 
but also by the facilities of other Capitol 
Records plants. 

What about the 
Apollo disc? 
Resulting from the factory quality 
control the Apollo disc is claimed to be 
almost free from ticks and pops and 
similar types of defect. In addition the 
new Apollo formulation is claimed to 
give the lacquer a wider tolerance to 
heater current whilst cutting with 
cleaner grooves and a consequential 
cleaner cutting stylus. Further claimed 
advantages are up to 6 dB less noise 
together with easier uniformity of 
silvering and smoother stampers leading 
to longer stamper life. 

Whilst Capitol accept direct to metal 
mastering to offer significant advantages 
they feel that it is an expensive process 
that perhaps cannot always be warranted 
in comparison with results obtainable 
from new generation lacquers such as 
the Apollo. 
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URSA MAJOR BREAKS 
THE SOUND BARRIER 

WITH A PRICE TAG OF UNDER 

THE NEW STARGATE 323 
DIGITAL REVERBERATION SYSTEM 

The new Stargate 323 is a state of the art high performance digital reverberation system, 

capable of synthesizing a range of acoustic environments ranging from tiny rooms to an echoing cathedral. 

fhe Stargate 323 has typically superb Ursa Major control panel engineering. 

All important reverb parameters can be adjusted with full and simultaneous display of settings. 

SPECIFICATIONS 

Full Bandwidth Reverb 15kHz, All rooms, All Decay Times 

Low Noise 80dB Dynamic Range 

8 Room Simulations Plates to Large Spaces 

Pre -Delay 16 Choices, from 0 -320 ms 

Decay Time 8 choices, from 0 -10 sec 

Display Full, Simultaneous Display of Room, Pre -Delay, 

and Decay Time; 8 LED Peak Level Indicators 

HF fi LF Decay Continuously Adjustable Controls 

Mixing Separate Direct and Reverb Mixing Controls 

Override Functions Three Special Functions Controlled by Push Buttons 

or Foot Pedals: INPUT MUTE REVERB CLEAR DRY ONLY 

INFaJT /OUTPUT Fully Balanced Stereo Inputs and Outputs using XLR-3 Connectors 

Size Rack -mount in 3 -1/2 inches (2 unit) Package 

EXCLUSIVE U.K. DISTRIBUTORS 

ELDON AUDI 
The First Name in Sound Equipment Sales 

Feldon Audio 126 Great Portland Street, London W1N 5PH Telephone: 01 580 4314 Telex: London 28668 
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BUSINESS 
BUS INESS 

Barry Fox on DBS 

Satellite systems 
The BBC has now futzed around so long, 
wondering whether or not to try to 
broadcast TV and radio direct into 
British homes by satellite, that the rules 
of the game have completely changed. 
The BBC delays have given researchers 
time to come up with working prototypes 
of new transmission systems that were 
only paper proposals when the British 
Government and BBC first espoused the 
idea of DBS back in March 1982. 

In November 1982, when a 
Government committee under Sir Antony 
Part, considered different transmission 
systems, Plymouth Polytechnic suggested 
a clever new approach. Part rejected the 
Plymouth idea because it was only a 
theory but said he was " ...particularly 
attracted by its elegance and ingenuity ". 
Part also said that he regretted that the 
time available before the BBC's 
scheduled start in 1986 was "...much 
too short to make it a practical 
proposition ". 

The committee threw out the BBC's 
Extended PAL picture coding system and 
backed the IBA's MAC picture coding 
system instead. For the sound signal, 
Part threw out the idea of packet - 
switched digital code. This decision 
pleased both the BBC and IBA. In a 
packet system the data bits are gathered 
together into small packets, each 
separately addressed. At the receiving 
end the packets are sorted out again. 
The system is very flexible because it 
lets the bit stream be used to carry 
virtually any combination of sound, 
picture and computer data signals. But 
it's rather wasteful on bandwidth, 
because extra bits are needed for the 
addressing. That's why Part agreed with 
the BBC and IBA that a continuous 
multiplex system should be used instead. 
This offers less flexibility but is much 
more efficient. Without the wasteful 
address bits in a packet system, the 
2.048 Mbit /s data stream available for 
digital sound can take six separate 
0.336 Mbit/s channels. When there is no 
picture, the full vision channel can be 
made over to a 20.25 Mbit /s data 
channel. This can give dozens of sound 
(or computer data) channels. 

The French then said they wanted to 
use a packet system for the sound. To 
keep the French happy, and encourage 
them to join in on MAC DBS, the 
European Broadcasting Union (EBU) 
recommended packet switching. In 
January this year the Home Office in 
Britain agreed on packet switching. So 
now the IBA and the BBC are committed 
to a system that neither they nor Part 
wanted. No -one has yet demonstrated the 
system and the IBA and BBC engineers 
are currently trying to build working 
prototypes. The number of audio 
channels available will go down, and the 
cost of the receiver will go up. In fact it's 
easy to overlook the fact that the digital 

sound circuits of a DBS receiver will in 
any case be much more expensive than 
the picture circuits. 

Normally one picture signal takes up 
the whole of the DBS 10 MHz vision 
channel. The Plymouth Polytechnic 
technology squeezes two vision channels 
into one channel. Although no -one talks 
about it, it's widely believed that the 
Plymouth work was originally done for 
the military, as a way of doubling the 
amount of digital data sent by radio. 
Plymouth have now built a working 
prototype with money from an 
anonymous US company in the satellite 
business. Crux of the idea is to use phase 
modulation (PM) instead of frequency 
modulation. PM is more efficient on 
power and bandwidth for digital signals 
but has not been thought satisfactory for 
analogue. Plymouth converts analogue 
signals to PCM code. Normally that 
would soak up far too much bandwidth, 
but instead of using the usual 8 bit 
words, Plymouth uses much coarser 
coding, right down to 2 bit words. The 
clever part of the trick is to transmit the 
quantising error as analogue 
information. Apparently it works: you 
get two TV channels for the price of one. 
Could a similar approach be used for 
digital audio encoding? 

Everyone else seems to be going for 
Delta modulation. Dolby Labs has just 
released details of its DM system for 
satellite audio. Whereas for PCM the 
digital bits are grouped in words, each 
describing an audio sample, for DM the 
bits are in a continuous stream, and 
merely describe signal step changes up 
or down. In adaptive DM, the step size 
can be changed. If the control stream is 
hit by errors, the system goes haywire 
because the step size goes wild. Dolby 
samples at around 350 kHz but sends a 
much slower data stream to control the 
step size. This slow stream is not so 
prone to errors. But how, you may well 
ask, can a slow step control signal cope 
with rapid audio signal changes, like rim 
shot transients? Good question. Dolby 
has the answer. The rapid audio data 
signal is delayed at the transmitter, in a 
solid state memory. This gives the slow 
moving control signal time to cope with 
rapid transients. Although the memory 
chip technology is expensive, all the 
extra cost is in the transmitter. 
Incidentally there is a third data stream 
which controls variable pre- emphasis. 

dbx is also into delta modulation. 
Sampling rate is higher at 640 kHz but 
the step size is fixed. The signal is also 
compounded. This tackles the problems 
encountered by Decca engineers when 
they played around with delta mod, and 
decided that it needed a gigahertz 
bandwidth to match PCM quality. 

However good the dbx system may be, 
I pity any studio engineer who tries to 
learn how it works from the very 
confusing instruction manual which 
comes with the model 700 processor. 
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FOR GENETIC STUDIOS, 
IT'S THE OTAR,I EDGE. 

Situated in the beautiful Berkshire 
countryside, Genetic Sound Studios 
host many of the U.K.'s finest 
contemporary musicians and 
popular recording artists. Genetic 
have skillfully combined exemplary 
music recording facilities with the 
casual, creative ambiance offered by 
their unique setting. 

The Genetic choice for tva mtyfour 
track recording: the Otani A [TR-90 
Series II tape machine. 

Genetic selected the MTE 90 
recorder for many of the same 
reasons you would: superb sound 
quality, easy interface with video 
editing systems and synchronisers, 
an advanced microprocess: r -based 
tape transport, and, a reputation for 
reliable performance. 

While gently handling your 
Masters in the most reliable 
manner, the MTR-90 will deliver the 
fastest transport operational modes 
of any 2" professional audio 
recorder made. The compact MTR- 
90 even fits easily into the smallest 
machine or sound control room. A 
equally compact Remote Session 
Controller comes standard and an 
optional full- function autolocator 
may be easily fitted. 

Whether your work is in music, 
radio, multi- media, film or television 
audio production, there are many 
advantages to owning an Otani. 

We invite you to critically evaluate 
the recorders that will put you 
where you need to be: at 
Technology's leading -edge. 

To receive full technical 
information and a demonstration, 
please contact one of our authorised 
professional dealers or ring us at 
0753-822381. Otani Electric (U.K.) 
Ltd., 22 Church Street, Slough, 
Berks., SL1 1FT, U.K. Telex: 849453 
OTARI G. 

Authorised Dealers: 
ITA, 1 Felgate Mews, Studland 

Street, London W6 9JT 01 748 9009 
TURNKEY, Brent View Road, 

London NW9 TEL 01 202 4366 

Technology You Can Trust 

Application: 

The MTR -90 Multi- 
channel Master 
Recorder for 
Music Production 
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STUDIOFILE 
STUDIOFILE 

Scarf, London 
Bow, E3. Hm...Talk about 
venturing into the unknown. 
Well, anyway, I'm a brave sort 
of chap and, pointing the car 
at the Rotherhithe Tunnel I 
drove into the East End. 

It's not as bad as all that 
really. In fact, Furze Street is 
full of interesting things like 
printers printing up video 
magazines and cranes 
smashing up wrecked cars .. . 

Scarf Studios started out in 
life as rehearsal rooms for a 
songwriting partnership. It 
was eventually taken over by 
Alan Alderson who, along with 
various other partners along 
the way has seen it grow from 
rehearsal rooms, through the 
Portastudio' and `8- track' ages 
to reach its 16 -track status of 
today. 

The building was originally 
a billiard ball factory, so it 
wasn't exactly purpose built! 
When enquiring about the 
design I was met with cries of: 
"Oh, I wouldn't say it's 
actually been designed 
Designed -no. Well Nigel's 
ears are sort of designed 
around the rooms." 

February 2nd, 1981 was the 
day Le Portastudio est arrivé. 
July 1982 brought the 8 -track 
and October of last year they 
took the plunge and became 
fully fledged 16 -track with a 
Soundtracs 16/8/16 mixer and 
a Teac 32 -track 2B and 
Tannoy Little Red monitors as 
the main equipment. 

"As you can see we're not 
exactly spoilt for effects. In 
fact quite a lot of what you see 
here isn't even ours. We are 
buying some of it in. But we 
can't afford to have too many. 
It doesn't matter to us; I'd 
rather try to do things 
acoustically or with mic 
technique or by manipulating 
the tape. It's much better than 
using lots of effects and you 
can do unusual things." 

The effects they have got 
include a Roland RE201 Space 
Echo, Rebis compressor, Rebis 
ADT unit, a Great British 
Spring (suspended from the 
ceiling), Ashly SC33 gates, 
MXR 1 s delay line and 
Drawmer stereo compressors. 
"We're thinking of replacing 
the GBS with one of those 
NSF kits. I know someone 
who's got one and they seem 
to be quite good." quoth Nigel. 

To continue the design 

theme, Nigel and Alan aren't 
that worried about the sound, 
in spite of the fact that the 
control room is very small and 
the window is very large and 
there is potential for all sorts 
of problems. "In a proper 
monitoring position it really 
sounds OK." Nigel, again. 

Alan: "Dolby gave us the 
seal of approval when they 
tested some of our tapes. We 
were really amazed but it 
must be OK if they say so." 

Nigel: "We do all our cutting 
at Trident, mainly because 
Ray Staff is so nice! He's got 
so much time for you and will 
sit down and give us a 
progress report whenever we 
have something cut. The main 
comment at the moment seems 
to be that we're getting too 
bright a sound. So it's good to 
be told. There are a surprising 
number of people in this 
industry who are willing to 
give us their time and advice. 
It has been a very pleasant 
surprise." 

Nigel was very happy with 
the new Soundtracs desk: "It 
is very good quality and has a 
lot of features that are 
normally associated with much 
bigger desks. Yes, we've been 
very pleased with it." 

Bearing in mind the 
shortage of effects, the choice 
of microphone is that much 
more critical. We spent some 
time peering at mics held 
together with gaffer tape 
trying to work out what they 
were and this is what we came 
up with (no, of course they 
weren't all held together with 
tape!): Shure SM57s and 58s, 
AKG D12s, D202 and D224E, 
and a Sennheiser MKH416P48 
(vocals). The latter really 
comes into its own in the 
corridor. "If you stick this mic 
behind a screen in the corridor 
and have the amp out there as 
well then, by reflecting the 
sound off the screen back 
down the corridor and picking 
it up on the mic you can get 
this great corridor sound." 

The corridor is, indeed, quite 
large and a great deal of the 
work goes on in it. The studio 
area is approximately 
21x 19 ft, with quite a large 
`lump of wood' at one end for a 
liver sound. The walls are 21 
ft thick, consisting of builder's 
board, Rockwool and a 
covering of hessian. Above the 
false ceiling there are 
skylights, and behind the 

walls there are boarded up 
windows. 

When I asked about the 
noise from the trains which I 
kept hearing with frightening 
regularity they said "What 
trains ?" in chorus. Ah, was I 
going mad? Did it have 
something to do with vast 
quantities of alcohol consumed 
the previous night? No -all 
was to be revealed. "That's no 
train, that's a printing press. 
It's OK, it's because the doors 
are all open at the moment. It 
very seldom bothers us, and 
they're very nice people. If we 
ask them to switch off they 
will." 

Nigel learnt all he knows at 
Scarf although he now 
freelances elsewhere on 
suitable occasions. "I learnt all 
the rules here and then I 
learnt how to judiciously bend 
them. I use the room as much 
as possible to create the sound. 
The studio itself is semi -live. I 
can't stand dead rooms -it's 
not good for communication 
from the musician's point of 
view. I discourage people from 
using headphones when they 
are doing the rhythm track. I 
will use room mics wherever 
possible placed in judicious 
parts of the studio. Sometimes 
I will use an ordinary stereo 
pair in the middle of the room 
and record a whole band with 
just a few room mics. 

"I'm very anti -separation. 
You can't get a good drum 
sound if everything is 
separated off. Let the bastards 
spill! I like things to sound 
like they are played by human 
beings. If you can keep your 
drummer happy then you're 
away. 

"I do try not to do anything 
to the drums just make them 
sound live. I may sometimes 
have to tune them if the band 
is young and inexperienced in 
getting studio sounds -but 
apart from that I try to leave 
them alone. 

"I've got a religious rule 
never to mic hi -hats. As far as 
gates go -well, as you can see 
we haven't exactly been spoilt 
for gates! So I only use gates 
when something is seriously 
wrong, or if I'm trying for a 
specific sound. 

"Putting the guitars and 
bass down the corridor helps 
them to sit in the track I've 
found. Wherever possible I will 
get the guitarist to play in the 
control room. I also try to mic 

up the bass as well as DI it, 
and I do like some spill from 
the drums. 

"The work here consists 
mostly of demos, although we 
have done about a dozen 
masters now. Business tends 
to come word of mouth and 
our advertising is minimal. It 
has to be really." 

Alan is also involved in the 
company's own record label 
and publishing business and 
he more or less leaves Nigel to 
get on with it: "He's the 
perfect engineer for the 
studio." 

Because of the other aspects 
of the business they are in a 
good position to advise young 
bands as to what to do once 
they have made that all 
important demo, and they 
pride themselves in their after - 
sales service. Nigel, a one -time 
musician has been through the 
mill himself, and Alan 
starting out as a roadie before 
diversifying, combine to be 
able to offer help in most 
areas. 

Nigel tends to try to do 
2 -day jobs which consist of 
rhythm tracks one day, effects 
and vocals on the second day, 
and wherever possible avoids 
mixing the same day. It helps 
everyone if a band can go 
away with the tapes for a few 
days and work out exactly 
what they want. 

There are a few instruments 
knocking about the studio but 
not too many -mainly amps, 
an upright piano and a drum 
kit (The Bismark). "We would 
like to have keyboards and we 
will get some," says Nigel. 

The studio in its present 
state will be coming to an end 
in the near future since there 
are plans afoot to run a road 
straight through the middle of 
the building: "... so we'll have 
to move" says Alan. It 
certainly looks that way. 

They have absolutely no 
desire to move out of the area. 
Alan sees it as up- and -coming 
with the docklands 
developments and everything 
else, Bow might soon be the 
trendiest place to be. Quite 
apart from anything else, 
there really isn't a very liberal 
sprinkling of studios on this 
side of town. Who knows, they 
may well be right. 
Scarf Studios, Unit El, 
24 Furze Street, Bow, 
London E3, UK. Tel: 01 -987 
1681. Janet Angus 
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All this from one call 
* Well supply the precise sound equipment you want - from 

any of the major manufacturers listed below*. 

* We'll show you the wide range we hold in stock - and 
systems we design and manufacture on our own premises. 

* We'll design and install the complete system you need - in 

any location. 

* 

* 
We'll give you personal attention and unbiased advice. 

We'll ensure full after -sales service by our own personnel. 

We'll guarantee sensible prices - and arrange delivery 
nationwide and overseas. 
Recording ... PA ... theatre ... broadcasting ... cable 
TV ... we can supply whatever equipment you need. 

u and this is the number: 01 -464 4157 
We supply equipment from all these manufacturers Aces ADC AHB AKG Alice Ampex Ashley Audio 

and Design Audio Technica Auratone Bandive Bel Beyer BGW Bose Calrec Court Acoustics 
Crimson DBX Deltalab Drawmer Electrovoice EMT Fostex GBS HH JBL Keepex Lexicon Master 
Room Milab MXR Nagra Nakamichi Neumann Orban PEP Quad Rebis Revox Rogers Roland 
Sennheiser Shure SME Sony Soundcraft Studer Studiomaster Superscope Tannoy TC Electronic 
Teac /Tascam Technics Turner Uher Urei Visonic David Yamaha And many more ... 

&4d St tea4 Pet441-eltd 
The Homesdale Centre, 216 -218 Homesdale Road, 

Bromley, Kent BR1 2QZ 

DORKING, SURREY 
FOR SALE FREEHOLD, WITH VACANT POSSESSION 

FULLY FITTED MODERN RECORDING STUDIOS 
TOGETHER WITH TWO SELF -CONTAINED 

FLATS +TENANTED SHOP, LET AND PRODUCING 
£6,500 p.a. EXCLUSIVE. 

All enquiries: 

J. TREVOR AND SONS 
58 GROSVENOR STREET 

LONDON W1X ODD 

TEL: 01 -629 8151 
REF: AC 

PHASE 
THE 

MUSIC 

by 

AN EXCITING BRITISH INNOVATION 

FOR THE WORLD OF RECORDING! 

for further details telephone Milton Keynes (0908) 77710 

An Engineers Dream 
Measurement is the key to audio 

Audio Measuring System MJS401D quality. In development, production 
line, or maintenance applications, 
Technical Projects MJS401 D helps 
real quality to emerge. The 401 D frees 
engineers for the interesting and 
important work - solving problems. 
Happy engineers mean better results 
and more satisfied customers. 

MJS4010, the definitive solution in 

audio measurement. 
Features 
Fast, automatic THD measurement 

(2 sec typical) 
Balanced in and out 
Quick responding, accurate 

frequency meter 
Linear volts, dB and expanded 

dB meter scales 
Quick overload recovery 
Wide measurement range 
Self- tuning crosstalk filter 
Easy to operate 

Manufacturers and distributors of Audio & Acoustic Measuring Equipment and 
products for the Broadcasting and Professional Entertainments Industries 

Tr Technical 
Projects Ltd. 

For full details contact Sam Wise at 

Unit 2, Samuel White's Industrial Estate, 
Medina Road, COWES, 
Isle of Wight, P031 7LP, GB 
Tel: (0983) 291553 
Telex: 869335 TECPRO G 
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Success in the professioral recording business comes 
from using the best -the best talent, the best music, 
and the best tape. 

That's why more of today's top recording studios 
have the confidence to choose Ampex 2" tape over all 
other professional studio mastering tapes. Combined. 

Confidence that comes from consistency. 
Proven consistency. Proven by testing every reel of 

Ampex Grand Master' 456 end -to -end and edge -to- 
edge, lo make certain yoi get virtually no AM PEX is the mcst successful tape in the world. 

tape- induced level variations from reel -to -reel, or case - 
to -case. And we even include a strip chart in every box 
of 2" 456 to prove it. 

With Ampex Studio Mastering Tape you also get con- 
sistency of delivery. Because we stock our tape inven- 
tory in the field, we're always there when you need us. 

If the ultimate success in a studio mastering tape is 
measured by more hit records from more top recording 
stars, then Ampex professional studio mastering tape 

Ampex Corporal on One of The Sgnai Companies 0 

Ampex Corporation, Magnetic Tape Division, 401 Broadway. Redwood City, C 063,(4151367,3909 

Ampex Corpora giara. 734) 875200 
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REVIEW 
REVIEW 

A power amplifier reviewed by Hugh Ford 

TANNOY SR 840 
The Tannoy/Tresham SR 840 is 
a stereo amplifier primarily 
intended for driving studio 
monitor loudspeakers, this 
clearly being an adjunct to 
marketing Tannoy 
loudspeakers. At 250 W into 

8 2 or 450 W into 412 this is Tle ideal 
power for most studio monitoring 
applications. The amplifier is also 
specified at 550 W into 2 S2 so it should 
be insensitive to ̀ awkward' loudspeakers. 

The rack mounted unit is 3 U high 
and the nicely finished alloy front 
panel is fitted with suitable mounting 
slots for a standard 19 in rack. Each 
side there are very substantial handles 
giving protection to the already well 
protected front panel features. 

To the right of the panel a large 
locking pushbutton switches the mains 
power -an unusual feature being that 
a beeper sounds between switch -on and 
the engagement of the internal 
protection relays. Near the on/off 
switch are two red LEDs, one to 
indicate power on and the other to 
illuminate in the event of thermal 
shutdown. 

To the left of the panel are two 
vertical rows of six LEDs forming the 
MANUFACTURER'S PROVISIONAL 
SPECIFICATION 
Input for rated output: 1.1 V ( +3 dB) into 33 kit 
unbalanced. 
Power output: minimum RMS output power at 
clipping ( +0, -0.5 dB). Both channels driven into 
8 2-250 W; both channels driven into 4 2-450 W; 
both channels driven into 2 2-550 W *; bridged 
mono into 8 2-875 W; bridged mono into 
4 2-1220 W* 
Harmonic distortion: total harmonic distortion 
and noise 10 Hz to 20 kHz any power up to rated 
maximum; 0.05% worst condition, typically 0.01% 
200 W/8 it. 
Intermodulation distortion: 4:1, 50 Hz and 
7 kHz -0.03 %. 
Noise: unweighted ref 250 W/8 Il -105 dB; A- 
weighted ref 250 W/8 it -116 dB. 
Power response: full power bandwidth +0, 
-0.5 dB 15 Hz to 40 kHz. 
Crosstalk: ref rated output 1 kHz > -75 dB; worst 
case 20 Hz to 20 kHz > -60 dB. 
Damping factor: ref 20 Hz to 1 kHz >200. 
Rise time: 1.5 µs. 
Slew rate: 100 V /µs. 
DC offset: <5 mV quiescent. 
Output power meters: rise time approximately 
10 ms; fall time approximately 1 s; accuracy 2% 
*Absolute minimum load impedance. Not for 
continuous full power operation. 
Manufacturer: Tannoy Tresham Ltd, 
Beadman Street, West Norwood, London 
SE27 OPW, UK. 
North America: Tannoy North America Inc, 97 
Victoria Street North, Kitchener, Ontario 
N2H 5CI, Canada. 

level indicators for the two channels, 
these offering 3 dB increments below 
full power which is represented by red 
LEDs. The -3 dB and -6 dB points 
have yellow LEDs with the remainder 
at lower levels being green. 

Removal of a secondary panel at the 
centre of the front gives access to the 
two level setting potentiometers which 
could more conveniently have knobs 
rather than being screwdriver 
operated. Also it is rather annoying 
that the panel is secured by non- 
captive Allen screws -they get lost so 
easily! 

So much for the front panel: at the 
rear power is fed to the amplifier via 
an IEC socket with a properly 
identified power fuse and line voltage 
selector covering all the usually 
encountered voltages. A useful feature 
is the inclusion of a line voltage 
output at an IEC socket which is a 
switched output rated at 5 A. 

The audio inputs are at unbalanced 
XLR sockets in parallel with 1/4 in jack 
sockets with a slide switch being 
provided for isolating the power line 
ground. Like the auxiliary ground 
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REVIEW 
REVIEW 

terminal the audio outputs are at large 
diameter terminals. Whilst these may 
look impressive at first sight their only 
advantage over smaller terminals is 
the large diameter knob making 
tightening easier. In fact the centre 
spigot of the terminals has only a 
small hole for inserting wires or 
terminal pins with no facility for 
banana plugs. Furthermore the 
terminal heads are not captive and can 
be easily lost. 

The remaining rear panel feature is 
the slide switch for selecting either 
stereophonic or the bridged 
monophonic mode. 

The mechanical basis of the 
amplifier is a fabricated steel frame to 
which are attached the front and rear 
panels by means of cinch nuts. 
Similarly the alloy plate base of the 
amplifier which supports the single 
large toroidal transformer, the rectifier 
and the smoothing components is 
secured to the steel frame. Sensibly 
these components are interconnected 
with slide connectors for ease of 
servicing, however, the base includes 
four 11/4 fuses of unidentified value in 
the low power secondaries of the power 
transformer. 

The external rear sides of the 
amplifier have large finned heatsinks 
attached to the steel frame at either 
side. Within the amplifier a `U' section 
for each channel supports the eight 
output devices, this `U' section being 
bolted to the external heatsinks and 
also supporting the individual channel 
amplifier printed circuit boards. Each 
of the boards has two potentiometer 
adjustments and a 20 mm fuse and is 
connected by pin connectors to the 
external world. 

Almost all the area behind the front 
panel is covered by a further printed 
circuit board which has the 
components necessary for the level 
indicators with the potentiometers for 
their sensitivity adjustment plus 
further components. 

Whilst in the review unit the general 
standard of construction was tidy, the 
printed circuit boards were not the 
final product and had modifications 
with not all connections being 
socketed. 

Both mechanically and electrically 
the construction of the amplifier 
appeared to be sound, but, if mobile 
use is contemplated some mechanical 
protection to the rear panel terminals 
would be desirable. 

Inputs and outputs 
The impedance of the unbalanced 
inputs depended to a certain extent 
upon the setting of the gain 
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TANNOY TRESHAM SR 840 
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potentiometer, being approximately 
35 kSl in parallel with 195/265 pF for 
the two channels at maximum gain 
and increasing to about 54 kS2 at 
minimum gain -no trouble here for 
sensible source impedances. 

For the rated power output of 250 W 
into 8 S2 the input sensitivity was 
1.06 V with the two channels being 
balanced within a creditable 0.04 dB at 
maximum gain. 

At the outputs the maximum DC 
offset was measured as less than 
4.4 mV with the modulus of the output 
impedance of the left channels being 
shown in Fig 1 giving a damping 
factor of 130 reference 8 fl below 
1 kHz. The same measurements on the 

right channel proved to be 
intermittent and it is suspected that 
the protection relay in the outputs was 
the cause. 

Frequency response and 
noise 
The overall frequency response 
working at 1 W into 8 S2 is shown in 
Fig 2 to be very flat up to 100 kHz 
with the low frequency roll -off only 
being -2 dB at 2 Hz. It follows that 
some form of highpass filter is 
desirable in any preamplifier used 
with this power amplifier if 
loudspeaker damage is to be avoided. 

Noise was a most variable feast with 

STEREO DISC AMPLIFIER 4 
THE MOST THOROUGHLY RESEARCHED DISC AMPLIFIER THERE IS 

For Broadcasting, Disc Monitoring and Transfer 

Unique Response Variable Filter which provides, through a single control knob, a 3dB turnover frequency variable 
between 13 and 4kHz but always with an appropriate phase and amplitude characteristic for psychoacoustic 

considerations. Unmatched noise and distortion figures. Ring or write for full specifications: 

SURREY ELECTRONICS LTD The Forge, Lucks Green, Cranleigh 
Surrey GU6 7BG Telephone: 0483 275997 
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I Audio+Design I 

Boxes, îttle boxes 
Transformerless D 
* Matches instrument 

Mixers 

Ë-red 
8m 

Ampak 8 audio monitor amalifier 
Transformer balanced input )opti all 
Overload and short -circuit protect-Bd 
Compact + Robust * Latching X J2 input 

+ 24dBm clip level * 8 wa -ts RMS 

Propak -a fully 
r esslo`riit interface 

ens TII CorrecticrrT ~I for EIAJ Format 
our Ft ve problems 

ne! Iransfomer option) 
fes_ional) 

Colnc 
Solves a 
Electronic 

Latching 
125dß Dyn 

Compacta 
Gold plat 

* +23dBm 
* 32dbgalr 

in/out Ido 

- Time 
Code Reader 
* 2000 hours per battery set 
* Reads SMPTE, EBU codes 
* Drop Frame and Colour Frame 

indication 
* User bits display 

* Ru - stable 
Incandescant illumination 
(optional) 

* 6v DC input )optional) 
* Time code 

"wash -n -brush up" 
* Extremely lightweigh 

The Hit Sound :in Audio Science 

Audio + Design (Recording) Ltd. 
Unit 3, Horseshoe Park, 
Pangbourne. Reading, 
RG8 7JW, Ergland. 
Tel: Reading (0734) 861088 
Telex: 848722 ADR UK 
Audio + Design Calrec, Inc., 
PO Box 786, Bremerton, WA 98310, USA 
Tel: (206) 275 5009 Telex: 152426 ADR USA 

Be ready for tomorrow's 
challenges by making the right 
equipment decisions today. 

NEUTRIK 
connectors SWISS 

X Series 
3 Pole Connectors 
(Black or Silver Finish) 

Sole Agent U.K. 

Eardley Electronics Ltd. 
Eardley House, 182 -184 Campden Hill Road, 
Kensington, London W8 7AS. 

Telephone: 01- 221 0606 Telex: 23894 
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REV EW REVIEW 
TABLE i 

Noise referred to 250 W into 8 12 

Minimum gain Maximum gain 
Measurement method Left Right Left Right 
22 Hz to 22 kHz RMS 107 dB 95.5 dB 98.5 dB 100.5 dB 
A- weighted RMS 112.5 dB 97.5 dB 101.5 dB 104 dB 
CCIR- weighted RMS 106.5 dB 96.5 dB 102.5 dB 93.5 dB 
CCIR -weighted quasi -peak 94 dB 81 dB 86 dB 82.5 dB 
CCIR -weighted ARM 117 dB 110 dB 112 dB 113.5 dB 

TABLE-2 
Noise referred to 250 W into 8 12 

Measurement method Mid -point gain Best obtainable 
22 Hz to 22 kHz RMS 65 dB 110 dB 
A- weighted RMS 85 dB 118 dB 
CCIR weighted RMS 78 dB 110 dB 
CCIR weighted quasi -peak 63 dB 103 dB 
CCIR weighted ARM ref 2 kHz 93 dB 119 dB 

TABLE 3 
Power output at clipping 

Load conditions Left Right TABLE 4 
Both channels into 812 305 W 275 W Burst power output 
Single channels into 812 305 W 277 W 812 loads 334/282 W 
Both channels into 412 448 W 462 W 4 12 loads 580/522 W 
Single channels into 412 486 W 486 W 2 12 loads 840/820 W 

TABLE 5 
Total harmonic distortion and noise 

100 Hz 1 kHz 10 kHz 20 kHz 
250 W into 8 12 left <0.040% 0.012% 0.048% 0.075% 

right <0.040% 0.015% 0.037% 0.080% 
25 W into 8 12 left <0.056% 0.010% 0.037% 0.055% 

right <0.056% 0.009% 0.022% 0.038% 
450 W into 4 12 left <0.040% 0.018% 0.085% 0.011% 

right <0.040% 0.013% 0.080% 0.840% 
45 W into 4 S2 left <0.075% 0.017% 0.063% 0.095% 

right <0.075% 0.014% 0.033% 0.056% 

the two channels giving very different resistors the available power output 
results under some conditions. This was determined into various loads at 
trouble appears to be largely due to the onset of clipping of a 1 kHz 
hum components introduced into the sinewave. 
channel modules from the power When working with continuous 
transformer. These components mainly sinewaves into low impedances the 
took the form of mains harmonics in output is normally limited by a 6.3 A 
the form of `spikes' as seen on an slow blow fuse in the outputs, but this 
oscilloscope. Table 1 shows noise may be increased to a maximum of an 
related to an output of 250 W into 8 S2 8 A fuse for 2 Sl stereo or 452 bridging 
for the inputs shorted at maximum applications. 
and minimum gain settings. These Table 3 indicates good matching 
figures were not the worst conditions between channels with the single 
by any means. The situation power transformer only slightly 
deteriorated significantly at mid point degrading the results with both 
gain settings where the source channels operational into 4 U. Using 
impedance to the amplifier modules is tone bursts of 1 kHz and 10 ms 
at its maximum. duration every 100 ms, the single 

These results together with the best channel power outputs were 
results that could be obtained by significantly in excess of this (see 
manipulating a screen of `Telshield' Table 4). 
between the transformer and the Total harmonic distortion was 
modules were as shown in Table measured at the rated output in to 8 S2 

2 -the two channels giving similar and 4 S2 and also at 10 dB lower level 
results in these cases. This makes it all figures being above noise except 
abundantly clear that noise is being the 100 Hz performance which suffered 
induced into the amplifier modules to from the hum pickup already 
a very severe extent and amongst mentioned. Table 5 shows a degree of 
other things it is thought that the top 
cover is partially responsible. 

variation between the two channels, 
however, the distortion products 
measured were mainly harmonic and Power output and these are less disturbing than 

distortion crossover products which were 
minimal. 

Using a stabilised 240 V input in Individual harmonic distortion was 
conjunction with precision load measured for the two channels 
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Klotz. 
The best 
selling 

cable in 
Europe! 

4 5mm INSTRUMENT CABLE 

==r1g= 
5 5mm INSTRUMENT CABLE 

=C4= 
8 0mm INSTRUMENT CABLE 

MIC CABLE 

2.5mm2 CO -AXIAL SPEAKER CABLE 

1.5mm2 SPEAKER CABLE 

MULTIPAIR CABLE 8 -32 PAIRS 

The superbly engineered range of Klotz 
cables, are now available in England. 

These cables combine excellent 
electrical performance with remarkable 

toughness, flexibility and ease of 
preparation. 

When quality and reliability are 
essential specify Klotz. 

For details and specification sheet call: 

01 -388 5392 
SOLL IMF OR1 R`. <,;.'.t'. ;DISTRIBUTORS 

Cable 
Technology 

72 -74 Eversholt Street, London NW 1 1 BY 

KLOTZ CABLE DEALERS 
Kelsey Accoustics: 01-7271046 Turnkey: 01- 202 4366 

Don Larking Audio: 0582 450066 
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Dolby Model 372 

A portable 2 channel professional 
A-Type noise reduction unit 

Features 
Compact Construction 
220mm x 184mm x 44mm; 
weight, 1.5kg. 
Independence from mains supplies. 
Input level controls either for record 
level setting before encoding or for 
rapid °Dolby level' calibration in play 
(decode), with accurate LED display 
for each channel. 
Stereo headphone monitor with 
level control independent from 'line - 
out' level. 
Differential inputs with wide 
sensitivity range, minimum - 10dB 
(245mV) for Dolby level 

DO DoIbÿ 

Applications 
Videotape Recorders - where noise 
reduction modules cannot be 
installed directly in machines, 
e.g. portable 1 ", U- matic, etc. 
Mobile Recording - giving 
portability and flexibility. 
Radio and Television Outside 
Broadcasts - keeping the noise low 
from the first generation, so that 
modern production techniques, 
with noise reduction, can be used to 
the best advantage. 

Dolby A -type noise reduction is 
well proven throughout the world in 
professional sound recording, with 
over 70,000 channels in use. 
Applications include master 
recording, multi- track, film sound 
production, and 1" VTR 
soundtracks. Adding to the range of 
existing products, the Model 372 
increases the versatility of Dolby 
noise reduction due to its compact 
size and independence from mains 
supplies. 

DOLBY LABORATORIES, INC., 7.1 Sansome Street, San Francisco CA 94111, Phone (415) 392 -0300. Telex 34409 

346 Clapham Road, London SW9. Phone 01- 7201111. Telex 919109. 

Dolby and the double -D symbol are trademarks of Dolby Laboratories Licensing Corp. 
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FIG.3 
TANNOY TRESHAM SR 840 
HARMONIC DISTORTION INTO 4f1 
(a) RIGHT CHANNEL AT 450W 
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working into 4 S2 at the rated power of 
450 W and at 1 W, and found to differ 
for the two channels, particularly at 
450 W. These results are shown in 
Figs 3a and 3b. Smaller differences 
occurred at 1 W with Fig 3c being 
typical. 

Intermodulation distortion to the 
CCIF twin tone method, shown in Fig 
4 , was very good at 1 W peak 
equivalent into 8 2, however, this 
increased at very high frequencies as 
shown in Fig 5 for 250 W peak 
equivalent into 8 Sl with both channels 
being fairly similar. 

Squarewaves operating into 812 in 
parallel with 2 µF shows significant 
overshoot but no ringing as shown in 
Fig 6 with the rise and fall times 
being symmetrical at 1.5 µs and the 
maximum slew rate being fast at 
50 V /Hs. 

Other matters 
Driving the amplifier into 

asymmetrical overload with clipped 
tonebursts or by applying a DC offset 
to the inputs gave a clean recovery 
with LF offset protection disconnecting 
the load by means of the protection 
relays if the DC offset at the output 
exceeded 4 V. In such a case the 
`beeper' alarm sounded with the 
amplifier recovering rapidly once the 

offending input was removed. 
Unlike some amplifiers the unit did 

not go into oscillation upon low 
frequency overload but waited in the 
tripped condition until the offending 
input had been removed. During this 
time the `beeper' sounded a warning 
without any activity at the outputs. 

Checking the level indicators showed 

PEAK PROGRAMME METERS 

PPM3 PPM2 640 642 643 TWIN 

Manufactured under licence from the BBC, the PPM2 drive circuit used with an ERNEST TURNER meter movement is the 
definitive Peak Programme Meter approved by broadcasting authorities in the U.K. and overseas for critical programme 
monitoring. PPM3 drive circuits have unbalanced inputs. Drive circuits, meter movements, flush mounting adaptors and 
illumination kits from stock. Other level monitoring units are Illuminated PPM Boxes, rack mounting Peak Deviation Meter 
and Programme and Deviation Chart Recorders. 

Also: PPM5 20 pin dual in -line hybrid Vcc 8.5 -35v at 3mA. Only components externally are two presets. 

SURREY ELECTRONICS LTD., The Forge, Lucks Green, Cranleigh, Surrey GU6 78G. Tel. 0483 275997. 
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LOW COST 

X 
For every occasion 

CONNECTORS 
This new range of XLR 
connectors fill a demand in 
the audio industry fora high 
quality. inexpensive range 
of British made components 
The chassis sockets are rear 
and front mounting. with a 
PC.B. mounting socket also 
available. Made from glass - 

filled -nylon for a durable 
and attractive finish. Silver 
plated pins give low contact 
resistance and excellent 
solderability 

The line connectors have 
been carefully designed 
with ease of assembly in 
mind. and good cable 

9 
4i Connecrronics 

{'{'1' " 

y 

\000, 20 Victoria 0CTPONICS 
LIMITED 

,1 .ti New Barnet Hertfordshire Q\Ó EN4 OPT Errli.rnd 
i 

Telephone i- 1 ii 3663/4044 
Telex 89', :AL G . -- 

CONNECTRONICS CORPORAL It 1N 

65^ Glenbrooff 
Stamford CT Off 001, i !. 

Vi Connecrronics 
CONNECTRONICS LIMITED 
20 Victoria Road 
New Barnet Hertfordshire 
EN4 9PF England 
Telephone 01-449 3663/4044 
Telex 6950127 SGAL G 

CONNECTRONICS CORPORATION 
652 Glenbrook Rond 

Stamford 
CT 06906 US A 

Telephone 12031324 288'1 
Telex 643678 

JUST THE THING FOR YOUR B16! 
(or M79, Ampex 1100, A80, MCIJH16 and many more) 

The I -CON 16S is one of a new family of intelligent controllers for 
audio tape and video which includes not only all the autolocate 
functions of the CM50 but also a choice of 16 or 24 track select 
keys with a serial date link to the tape deck (we provide the 
decoder). The 'S' suffix means that the l -CON may also be 
equipped as a simple synchroniser for some tape machines 
(including the B16 and Tascam 58). 

Call us now to find how we can take care of your tape machine 
whether it be a bran() new B16 or an ageing M79! 

See us at the APRS, Stand 11 

Applied 
Microsystems 
Town Mill, Bagshot Road, 
Chobham, Woking, Surrey 
GU24 8BZ 
Tel. Chobham (09905) 6267 
Telex 8952022 CTYTEL 
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REV EW REVIEW 
FIG 6 
TANNOY TRESHAM SR 840 
SQUAREWAVEPERFORMANCE 

FIG.8 
TANNOY TRESHAM SR. 840 
PHASE SHIFT 

FIG.7 
TANNOY TRESHAM SR 840 
CROSSTALK 
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the two channels to be identical with 
the maximum (red) LED corresponding 
to 265 W into 812 -a reasonable 
margin below clipping. Below this 
level the increments of -3 dB were 
very accurate down to -12 dB nominal 
which measured -13.2 dB with the 
lowest indication of -15 dB being 
-16.1 dB. 

The rise time of the indicators was 
reasonably fast at 15 ms for a clear 
indication with the overall display fall 
time being satisfactory at 1.2 s. 

Crosstalk between the two channels 
was minimal as shown in Fig 7 with 
the phase shift of a channel also being 
small as shown in Fig 8. 

Whilst at times the heatsinks ran too 
hot to touch, at no time during the 
review did the thermal overload 
operate with the current taken from 
the input line remaining sensible even 
when the amplifier was driven at very 
high levels and at high frequencies. 

Summary 
Whilst many aspects of this amplifier 
are good or very good, the unit is 
severly let down by a variable and 
sometimes poor noise performance. 
Whilst the noise performance of the 
modules is good, it appears that 
insufficient attention has been given to 
the performance as confectioned for the 

final product. 
As the amplifier does not have forced 

air cooling, which appears to be 
unnecessary, it is acoustically quiet 
with the exception of a slight hum 
from the top cover. 

Overall this is a well -made unit 
which has distinct promise as a studio 
monitor amplifier once the 
manufacturer has attended to minor 
problems found in this pre -production 
unit. 

Hugh Ford comments 
Following this review I approached the manufacturers regarding the 
noise/hum performance which they stated was not typical of production. 

Subsequent examination of a second sample of the amplifier showed a 
distinct improvement (See Table 6). 

The worst obtainable noise depended a slight amount upon the gain 
control setting with the results shown in Table 7. 

As with the first sample of the amplifier the noise components were 
entirely harmonics of the power line frequency picked up by the amplifier 
modules from the mains transformer. 

This is a problem known to the manufacturer who rotates the toroid for 
minimum hum induction. This is a well -known problem with toroidal 
transformers with many amplifier manufacturers having considerable 
difficulties in obtaining good quality transformers. p 
TABLE 6 Noise referred to 250 W into 8 0 

Minimum gain Maximum gain Measurement method Left Right Left Right 
22 Hz to 22 kHz RMS 110.2 dB 109.8 dB 104.4 dB 112.2 dB 
A- weighted RMS 102.0 dB 111.4 dB 106.2 dB 117.5 dB 
CCIR- weighted RMS 98.7 dB 113.7 dB 100.0 dB 107.4 dB 
CCIR- weighted quasi -peak 84.8 dB 93.4 dB 86.8 dB 98.5 dB 
CCIR- weighted ARM 
(2 kHz) 123.2 dB 117.2 dB 115.2 dB 117.2 dB 
TABLE 7 

22 Hz to 22kHz RMS 
A- weighted RMS 
CCIR- weighted RMS 
CCIR- weighted quasi -peak 
CCIR ARM ref 2 kHz 

Left 
100.2 dB 
102.0 dB 

98.7 dB 
84.8 dB 

110.2 dB 

Gain 
mid 
min 
min 
min 
mid 

Right 
106.2 dB 
111.4 dB 
104.2 dB 
93.4 dB 

112.2 dB 

Gain 
min 
min 
mid 
min 
mid 
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A new Gelieration of 16/35mm Recorders - Reproducers 

High Speed 
CAPERMAG 

PERFECTONE 

Single- Capstan Drive 
Digital Servo -Control 

30 times speed with 16 mm 
12 times speed with 35 mm 
in absolute Synchronism 

Perfect Master or Follower 
for Television and Film 

Sound Post -Productions 

. 000,00 
0 0 0 0 0 0 0 0 O 

SIMPLEX DUPLEX 

PERFECTONE PRODUCTS SA 2560 NIDAU SCHWEIZ TEL. 032 51 12 12 TX 34383 Perbi CH 

f f D 

Jackfields,Cables,Connectors 
and Wiring Aids in the new FFD Catalogue. 

FUTURE FlLM DEVELOPMENTS 
P.O. Box 3DG, 114 Wardour Street, London W1A 3DG, England. 
Telephone: 01-434 3344 & 01-1371892. Telex: 21624 ALOFFD G. 

Cables: Allotrope -London Wl. 

What 
no effect? 

Call... Hilton Sound Ltd 

01 -708 0483 (24 hrs) 
The studio effects hire service 
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HARMONIC HALL TAPE DUPLICATION 

We may not be the best, but!!! 
simply better with consistancy in quality. 

± 2dB 50 15KHz frequency response 

less than 2dB noise on master copy (with Dolby) 

* Runs of 50 to 1,000,000 cassettes. 

* Rapid Service available 

* Complete mastering facilities 
* Most advance equipment, e.g. Gauss 2400 tape Duplicator. 
* Paper labe1and inlay card printing 
* Full artwork facilities 
* Wide choice of coloured cassettes always in stock 
* Blank cassettes wound to any length 
* Shrink wrap and cellophane overwrap 
* Special packaging and export undertaking 
* World wide delivery 
* Very competitive price 
* Demo tape can be sent on request 

Special production line for computer program cassette 

1,F4 HARMONIC HALL CO. 
Flat AB, 11th floor, Block 2, Golden Dragon Ind. Centre, 162.170 Tai Lin Pai Road., 

Kwai Chung, N.T., Hong Kong Tel:0- 277681 Cable: "HARMONICO" Telex: 36600 HHCR HX 

Subscribe w 
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STUDIO 
AND BROADCAST ENGINEERING 

JOIN THE AUDIO PROFESSIONALS 

You're obviously interested in professional audio. 

You want to know what's going on in the world of 
professional sound, be it in music recording, new 
equipment, techniques or live sound reinforcement. 

There's only one answer, subscribe to 

STUDIO SOUND. 

STUDIO SOUND gives you the hard facts, tech- 
niques and opinions which cannot be matched by 
any other publication in the field. 

Keep in touch 
Subscribe to Studio Sound Now 

The International Publication for the 
Professionals in Soúnd 

ME EN iM ME 
88 Studio Sound, August 1984 

Please send me magazine for 12 issues. 
I enclose a cheque /postal order /International Money Order 
payable to LINK HOUSE MAGAZINES for £14.00 UK or 
£20.25 Overseas. US rates: $40 surface, $75 airmail. 

Or debit my credit card account visa 

(please tick box) 

AMERICAN 
DRE55 

CREDIT CARD NO 

SIGNATURE 
j% Credit card holders can order V simply by ringing 01 -686 2599, 

ext 432, quoting your credit card number 

NAME 

ADDRESS 

(please print in block capitals) 

Commencing with the issue I understand that I am 
committed to one year's subscription to the above magazine, and should I wish to 
cancel my subscription, no refund will be made. 
To: 

The Subscriptions Department, Link House Magazines (Croydon) 
Ltd., Link House, Dingwall Avenue, Croydon CR9 2TA, Registered in 
England and Wales -No. 1341560 

1 
I1 =I ME ISM NM 
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The N °1 System 

Get the full f acts on the most creative modular system in the world. 

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

Tel: 0384 71865. Telex: 335494. 

Australia; Audio Mix Systems, Sydney 264 -6817. Austria; Bauer Sound, Hinberg 02235- 89298. Belgium; S.E.D., Bruxelles 285 -0040. Canada; Heinl Electronics Inc., Ontario 727 -1951. 

Denmark; Kinovox A /S, Lynge 02 i8 76 17. Finland; Studiotee, Espoo 514 133. France; Lazare Electronics, Paris 285 0040. Germany; Thum & Mahr Audio, Leverkusen 2173 -41003. Hausmann 

Concert Electronic, Berlin 4336097. Hausmarin Electronic Starnberg 8151 1031. Studiotechnik Jurgen Klever, Hamburg 6901044. Greece; Sun Sound, Athens 6433424. Hong Kong & China; 

Audio Consultants Co. Ltd., Kowloon 3- 7125251. India; Kapco Sound, New Delhi 43718. Israel; More Productions B.P. Ltd., Tel -Aviv 454003. Italy; Startek Bologna, 21 10 63. Jamaica; 

Audiofon Systems Ltd., Kingston 926-2569. Japan; HibinoElectro Sound lnc., Tokyo 864 -4961. Netherlands; Special Audio Products B .V., Amsterdam 140035. New Zealand; MaserCommunications, 

Murrays Bay 479 -5304. South Africa; Tru -Fi Electronics, Johannesburg 838 4938. Spain; Mike Llewellyn Jones, Madrid 445 -1301. Sweden; Tal & Ton, Gothenburg 803620. 
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CLASSIFIEDSH 
Advertisements for this section must be pre -paid. The rate is 45p per word, minimum £11.25. Box Nos. £2.50 extra. Semi -display rates on 
application. Copy and remittance for advertisements in OCTOBER issue must reach these offices by 14th AUGUST addressed to: The 
Advertisement Manager, Studio Sound, Link House, Dingwall Avenue, Croydon CR9 2TA. Cheques made payable to Link House Publications 
(Croydon) Ltd. Note: Advertisement copy must be clearly printed in block capitals or typewritten. 
Replies to Box Nos. should be addressed to the Advertisement Manager, Studio Sound, Link House, Dingwall Avenue, Croydon CR9 2TA, and 
the Box No. quoted on the outside of the envelope. The district after Box No. indicates its locality. SEX DISCRIMINATION ACT 1975: No job 
advertisement which indicates or can reasonably be understood as indicating an intention to discriminate on grounds of sex (e.g. by inviting 
applications only from males or only from females) may be accepted, unless (1) the job is for the purpose of a private householder or (2) it is in a 
business employing less than six persons or (3) it is otherwise excepted from the requirements of the Sex Discrimination Act. A statement must be 
made at the time the advertisement is placed saying which of the exceptions in the Act is considered to apply. 

The attention of advertisers is drawn to "The Business Advertisements (Disclosure) Order 1977 ", which requires that, from 1st January 
1978, all advertisements by persons who seek to sell goods in the course of business must make that fact clear. From the above date 
consumers therefore should know whether an advertisement relates to a sale by a trader or a private seller. 

VIF INTERNATIONAL will remanufacture your 
AMPEX or SCULLY (Ashland /Bodine) direct 
drive capstan motor for US $200. Average turn 
around time 2 -3 weeks. For details write to PO 
Box 1555, Mountain View, CA 94042, USA.(B /E) 

INCLUDED, EVERYTHING you require in 
cassette duplication. Hire, sales, consultancy and 
training brochure, ADO 01 -761 0178. Also 
available freelance producers and engineers. 
SERVING THE MUSIC INDUSTRY. 

THE COMPLETE SERVICE. Disc cutting 
(masters and demos), pressings, sleeves, 
cassettes, labels. Fixed and mobile recording 
studios. Free brochure. TAM STUDIO, 
13a Hamilton Way, London N3. Tel. 01- 3460033 

(F) 

A REAL -TIME AUDIO and Data Duplication 
service. Plus blank cassettes and blank or printed 
labels. Simon Stable, 46 WestEnd, Launton, 
Oxon OX6 ODG. 0869 252831. (F) 

100 C -60 cassettes beautifully copied in stereo 
Just £59.50 Iplus VATI 

We can copy from 100 to 5,000 high quality 
cassettes on our high speed loop -bin system, load 
them precisely into top -class shells. Price includes 
library case and all production work from your N in 
edited master. Any length C -5 to C -90. NOW ALSO 
cassettes in GOLD effect finish! Ring for price check. 

STUDIO REPUBLIC 
47 High Street, Pinner 01- 8685555 

MUSICI - RAJ SERVICE 

RE VOX 
TEAC /TASCAM 

Service Agents 
A fast, efficient repair service 

with collection and 
delivery available 

Contad Nikki Antoniou on 

01 -388 5392 
72 Eversholt Street, London NW 1 1BY 
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YOU NEED IT ... WE HAVE IT! 
Precision -wound cassettes (Ampex); high speed 
duplication (R -C, C -Cl; reel -reel copying (NAB, 

CCIR); cassette labels and inlays (plain or printed); 
Ampex open reel tape. Leader, spools, boxes, 

pencils, razors, splicing tape and blocks etc. etc. 

RAINHILL TAPE SPECIALISTS 
31 ECCLESTON ST., PRESCOT, MERSEYSIDE 

TEL: 051 -430 9001 

MAGNETIC TAPEIFILM HEADS 
We manufacture to order, 3/4", h 1" and 2" tape heads 

and a wide variety of film heads at very competitive prices. 
Please specify machine type for an early quotation. 
We also offer a prompt RELAPPING service at standard 

prices. 

BRANCH & APPLEBY LTD. 
Stonefield Way, Ruislip, Middx. HA4OYL 

Tel. 01- 8641577 

Revox &Uher Sales &Service 

16mm sound 35mm slide projectors, open reel and cassette 

eterrographdRevosp 

repaired. Uher, 
recorders, amplifiers, Elf, 
Bell &Howell, 
approved service agents. 

LTD., 255A St. Albans Road, Watford, 

PHOTO ACOUSTICS 
3 32006. Entrance in Iudg 

arts. oHPa_nell.Tel:09O86106255- 
58HighStreet,Neap 

, 
Photo Ac oust 

. c 

REAL TIME CASSETTE COPYING 
All work carried out on Nakamichi machines to the highest 

standard. Normal or chrome tape available. 
We also supply blank cassettes wound to length. 

AGFA, BASF Chrome and Maxell XLII tape available. 
GATEWAY CASSETTE SERVICES 

1 GAUDEN ROAD, LONDON SW4 6LR 
TEL: 01 -627 4758 

eetede 
oat - 

DIRECT FROM 
OUR MODERN 
U.K. PRESSING 
PLANT 

CUTTING ° PRESSING 
TEST PRESSING 

LABELS °SLEEVES 
CASSETTES 
ARTWORK 
COMPETITIVE PRICES 
MARKET LEADERS Fri 
01 -446 3218 

l* Rif PIflYBflCK STUDIO 
Tel 01-637 8392 ohh Ter, % rte 

i 

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 
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Sound 
Communiration 

1974 - 1984 
'CASSETTE DUPLICATION 

" OPEN REEL DUPLICATION 
' BLANK CASSETTES 

BLANK COMPUTER CASSETTES 
PRINT SERVICE 

* VOICE OVERS 
Quotations on request 

FREEPOST: 
DEWSBURY, WEST YORKSHIRE 

WF13 1BR 

REAL -TIME CASSETTE DUPLICATION 
Reel to reel copying. 

Comprehensive facilities. 

The complete duplicating service from: 

NRA RECORDING 
37 West End, Launton, Oxon. 

Telephone 08692 53966 

MUSIC SUITE I/ II ; 
IS /LA__ 

High Quality - Low Cost - Real Time 
Cassette Duplication 

Labels and Inlays. Blank cassettes 
For price list Phone 10993891 8196 

3M WOLLENSAK SERVICING 
Genuine 3M Wollensak replacement parts fitted 
by our engineers in London and Somerset. Bulk 
supplies of SCS Cassettes C2 -C 100. Fast 
Copying Service. Prompt personal attention. 

Tandberg Main Dealers 

SOUND CASSETTE SERVICES LTD. 
P.O. Box 2, South Chard, Somerset TA20 1 LR 

Tel: 0460 20988 

SPEEDY R EVO)( SERVICE 

Plus TEAC, NAGRA, UHER. Large spa-es stock held 
Approved REVOX modifications Lndertaken 

A personal service by experienced engineers, 
plus collection and deli -ary 

34 Danbury Street, London N18JU 
Telephone 01. 359 9342 (24 hours) 

RAPER &WAYMAN 

COUNTY RECORDING SERVICE 
For super quality Master Discs, Demo Discs and 
Pressings. Scully lathe with our latest CR 82/01 

Stereo Cutting System. 
Also half speed cutting for that very special disc. 
Dolby 'A', Dolby 'B' and DBX noise reduction. 

London Rd., Binfield, Bracknell, Berks 
RG12 5BS 

Tel. BRACKNELL (0344) 54935 

FAST REPAIR SERVICE 
FOR MOST PROFESSIONAL EQUIPMENT 

We have an extensive stock of new and 
reconditioned amplifiers for sale, hire or emergency 
replacement and a range of active monitor 
loudspeakers for studio and small pa use. 

_ 11410 
ç chniques 

129 Walham Green Court, 
Moore Park Road, 
London SW6. 01 -381 0108 

EMERGENCY NIGHT SERVICE 01 -674 5120 

jbs records 
MUSIC -SPEECH -COMPUTER 

REAL -TIME or (Slow) HIGH SPEED Quality Cassette Dupli- 
cation and Blanks from 1 to 1,000 +. Computer printed 
Cassette Labels. Studio speech and solo recording /editing 

etc. Fast Security Delivery Service. 
jbs records -a division of FILTERBOND LTD, 

19 Sadlers Way, Hertford SG14 2DZ. 0992551188. 

SELECTA SOUND 
Real time or loop bin tape duplication. 

Exact length cassettes; Seven types of housing, standard, 
super- ferric, chrome or high -bias tape including Maxell, 
Agfa and BASF. 

Ring John Smailes, 04024 53424 
5 Margaret Road, Romford, Essex 

Revox Service 

WHY WAIT 5 WEEKS? 

Elliott Bros. can service your 
Revox in 5 days or less! 

01 -380 0511 
9 Warren Street 

London 
W1 

MOM) 
ERVICING 

A NEW service in London offering 
a new solution to an old problem. 

Not only do we pick up, repair 
and return your equipment, we are 
also the London service point for 
AMS and DRAWMER units. 

o 

CALL Alan Cundell now on 
01 -586 8303 

PRO -AUDIO MAINTENANCE 15 Elizabeth Mews - London NW3 4UH 

FOR ALL YOUR RECORDING NEEDS 
AMPEX AUDIO AND VIDEO TAPE MAIN DISTRIBUTORS 

Spools, boxes, blades, splicing and leader tape. Blank 
precision wound cassettes C1 -100, labels, library cases 
and cards, C- zeros, pancake, etc. Audiopak Cartridges 

103 Washway Road y Sale, Cheshire M33 1 TY j Tel:061- 9051127 

FOR QUALITY, PRICE AND SERVICE 

STUDIO FOR SALE 

FULLY FURNISHED 24 track studio in 
Birmingham area. Long lease £70,000. Details by 
personal application 0922 34657. 

FOR SALE -TRADE 

BRAND NEW AMPEX 406 with spool and box 
£7.25 (discontinued line) TDK D46 60p +VAT. 
Please ask for list of special prices. Selecta Sound 
04024 53424. 

BLACK FIVE SCREW C -ZERO with hard 
window and steel pins, leader wound ready for 
Otani machines. 500- 25,000- 8.85p; 25,000- 8.25p; 
50,000 - 7.98p; 100,000- 7.45p. All + VAT and 
delivery. Also available 2 types of grey welded for 
professional use, splicing tape £1.36, AGFA 619 
£3.50 and other components for the large or small 
winder and duplicator. Samples and further details 
from SELECTA SOUND 5 Margret Road, 
Romford, Essex. Tel: 0402 453424. 

FREELANCE ENGINEER. Top quality for loop 
bin duplicators, winding machines, and all types 
of electronic equipment. SELECTA SOUND 0402 
453424. 

TEAC 244/34/38 discounts and HP and leasing. 
Erricks Bradford 309266 (Julian). (X) 

SCULLY stereo disc cutting lathe with power amps 
and pitch control unit. Ampex 401 tape replay. 
One pair Dolby A360's. One pair DBX. One pair 
Dolby B noise reduction units. Revox A77. QUAD 
monitor amp. One pair KEF monitors. Two swarf 
pumps. One mono Presto disc cutting lathe. A 
complete set of equipment for the manufacturer 
and re- lapping of cutting stylii, and many other 
items. The whole lot producing the very best 
quality master disc. In use by present owner who 
wishes to retire. Prefer to sell as one lot but will 
split -£15,000 or nearest offer. County Recording 
Service, London Road, Binfield, Bracknell, Berks. 
Telephone Bracknell 54935. 

DISC CUTTING EQUIPMENT and systems 
bought, sold, installed and manufactured (under 
licence from ORTOFON). TAM /ENGLAND, 
13a Hamilton Way, London, N3 IAN. 
Telephone 01- 346 0033. (X) 

K.G. MUSIC 
Northern Stockists and Distributors for 

RSD /STUDIOMASTER Audio Consoles and Amplifiers. 

16/16/2 mixing console £1,350 
16/8/2 mixing console -new and used from £895 
16/4/2 mixing console -new and used from £650 
Mosfet 1000 stereo power amps -new and used 

from £390 
All prices plus VA T 

Large stocks of new and used Recording and Audio 
equipment - extensive range of connectors and accessories 
-Send large S.A.E. for lists. 
18142 Charlotte Street, Wakefield, W. Yorks WF1 1UH 

Tel: (02241 371786 

CLASSIFIEDS - _ - -- - 
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N.O.R.T.H.E.R.N. A.U.D.I.O. 
The best possible prices and service in the North 

West 
Part exchange welcome, or we can offer a very 

good brokerage service 
MIXERS 
Trident V.F.M 
Soundcraft, Series 200 /400 
Allen Et Heath System 8 
TAPE MACHINES 

£1050.00 
from £1050.00 

£1050.00 

Tascam 32 2 track 7.5/15 imps £691.00 
Tascam 52 2 Track 7.5/15 imps £1396.00 
Tascam 38 %" 8 Track 15 imps £1596.00 
Tascam 58 %" 8 Track 15 imps P O A 
Fostex AS 1/4" 8 Track 15 imps £1095.00 
Foxtex 1316 h" 16 Track 15 imps £2900.00 
Portastudios and cassette decks P 0 A 
C/D Disc players from £399.00 
MONITORS 
J.B.L. 
Tannoy (full range in stock) 
Rogers (full range in stock) 
MICS 
Shure, Beyer, A.K.G. all in stock (best prices) (P.O.A.) 
EFFECTS 
M.X.R. drum machine £1250.00 
Great British Spring £194.00 
M.X.R. Dual limiter £385.00 
Klark -Teknik DN50 P O A 
A.K.G. 8X25 P O A 
PACKAGE OFFER 
Secondhand Fostex B16 with remote + Allen 
Er Heath System 8 desk 16/8/16 monitor £4785.00 

All prices exclusive of V.A.T. and Delivery. 
Telephone now for best quote. 

Telephone 061 -483 9563 
or write to: 

Mr. A. J. Bayley, 4 Cheviot Road, Hazel Grove 
STOCKPORT, Cheshire SK7 5BH 

FOR SALE -PRIVATE 

STUDER A80 Mark I, 16 track. Only 2,000 hours 
use. £8,500 o.n.o. EMT gold foil stereo plate 
reverb £2,600 o.n.o. Wanted 24 track recorder. 
Tel: 523 0110. 

NAGRA IVS with Q.G.B. large spool adaptor 
SNS mains unit, pair Sennheiser Mics Beyer DT48 
headphones, excellent condition £2900 o.n.o. Tel: 
01 -789 1750 evenings Mr. James. 

WOLLENSAK 2772 1 -to -2 stereo cassette copier 
(modified). New heads fitted. Regularly serviced. 
Fully overhauled and aligned before advertised. 
Excellent condition. Bargain £750. Tel. 01 -723 
5190/1583. 

FOR SALE: Soundcraft Series 3B 32 x 24 x 24 
Mixer. Customized, improved, many extras. Has 
just been FULLY serviced. Excellent performance! 
£10,000 o.n.o. 01- 286 0642. 

TEAC 85 -16 RECORDER with remote and 
autolocator £5000. Amek 20 -16 mixing desk in 
console with full patch bay £3000. Both in very 
good condition. Full details and history contact 
0563 36377. 

WANTED: Recording equipment of all ages and 
variety. Old microphones, outboard gear etc. 
Any condition. IMMEDIATE CASH AVAIL- 
ABLE. Respond to: Dan Alexander, 965 
Hilldale, Berkeley, CA 94708, USA. Phone (415) 
441 -8934. 

WANTED: 32 or 40 fader Necam II system; if 
available call Mark McKenna or Ken McKim at 
Bearsville Studios, USA 914 679 7303. 

BTR2 OWNERS out there who would like to 
exchange spares, information, contact David 
Hughes, 0905 840283. 

STUDIO DESIGNERS 
ND . NSULTANTS 

KENNETH SHEARER AND ASSOCIATES 
unmet 

Consultants in acoustics 
30 years' experience in the custom design of all kinds of 
recording and TV studios, remix, dubbing and viewing suites - new and conversions. Down to 25 Hz. 

Tel: 0442 54821 

SONY PCM 1610 
WITH 5630 U -MATIC 
£ 20 PER DAY 
£120 AFTER 2 DAYS 

( PLUS VAT 1 

35 BRITANNIA ROW LONDON NI 8QH 

BRITAN NIA 
ROW 01 226 3377 

Hi Sound Lfid1i 

The best digital effects hire service 
around town! 

Phone Andy on 01 -708 0483 

10 Steedman Street, London SE17 

HIRE 
INDUSTRIAL TAPE APPLICATIONS L. 
PROFESSIONAL PRODUCTS DIVISION 

-mar- 
M Amens 
MN mrm 

1 Felgate Mews, Studland Street, 
London W6 9JT 
01 -748 9009 
Our hire service is able to supply many of the smaller items 
not normally available from the larger studio hire 
companies. 
We specialise in complete 4 and 8 track home recording 
packages for musicians. Our hire range is more extensive 
than the list below suggests - please call us if you are 
stuck -we are often able to help. 

HIRE RATES 

Tape recorders: Week 
E 

3 Days 
E 

Day 
E 

OTARI MX5050 MkI11.8 '/," 8track 110 60 40 
TASCAM 38 X" 8track 90 50 35 
FOSTEX A8 '4" 8track, Dolby C 60 40 20 
TASCAM y." 4track 50 30 20 
TASCAM 244 Portastudio 35 20 10 
FOSTEX 250 Multitracker 35 20 10 
REVOX B77 7 .5! 15ips 45 25 15 
OTARI MX5050B Stereo 60 40 20 
REVOX PR997.5%15ips 50 30 20 
OTARI MTR90 24track 600 400 150 
ITAM 1610 1" 16track 250 140 75 
TASCAM 122 Cassette 30 20 10 

Mixers: 
ITAM 12.4 .8 100 60 35 
TASCAM Model 30 8.4 50 60 35 
FOSTEX 350 8 x 4 35 20 10 
TASCAM Modal 2A 6 x 4 20 10 
CUTEC MX1210 12.2 25 15 10 
LOCATION MIXER 8.2 70 45 25 
PORTAMIX 6 x 2 40 20 15 

Various: 
OTARI DP4050 C2 150 80 40 
OTARI DP4050 OCF Reel- to-reel copier 300 200 80 
GREAT BRITISH SPRING Stereo Reverb 20 10 
QUAD 405 Amp 20 10 
TASCAM DX4D 4ch. DBX 20 10 
FOSTEX 3050 Digital Delay 20 10 
FOSTEX 3070 Compressor Limiter 20 10 
KORG SDD 3000 Prog. DDL 60 40 20 
MXR Digital Drum Computer 100 60 35 
ITAM 4830 8 channel noise reduction 30 20 10 

DRAWMER DS201 Dual Noise Gate 30 20 10 
DRAWMER DL221 Dual Compressor Limiter 30 20 10 
MXR Dual Limiter 25 15 10 
YAMAHA R1000 Reverb. 
IBANEZ HD1000 Harmoniser 

40 
30 

25 
20 

15 
10 

DBX 150 simul. 2ch. Noise Reduction 20 10 
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C Letfronlcz 
01.439.8421 

DIGITAL 
AUDIO 

RENTALS 
SONY Dim TA t. 

PCM 1610 DIGITAL AUDIO PROCESSORS 

5850D/A U-MATIC RECORDERS 

DAE 1100 DIGITAL AUDIO EDITOR 

PCM Fl DIGITAL AUDIO PROCESSORS 
SLF1 BETAMAX RECORDERS 

FULLY EQUIPPED AIR CONDITIONED 
DIGITAL EDITING & TRANSFER FACILITY 

HHb 
HHB Hire & Sales, Unit F New Crescent Works, Nicoll Road, 
London N W 1O 9AX. Telephone: 01-961 329B Tblex: 923393. 

ADVANCED SOUNDS HIRE 
Top flight equipment /sensible 
rates. For example: 

Per day 

THE EMULATOR ....Real sounds 
sampling at its simplest; full sound 
library available £60 
LINN DRUM Mk 2 £30 

SIMMONS SDS7 £40 

YAMAHA DX7 £20 
AND MUCH MORE 

ADVANCED SOUNDS LTD. 
TEL: 01 -467 4603 

CLASSIFIEDS 
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Video and audio equipment hire including Sony PCMF1 
digital processors, SLF1 video recorders high and lo- 
band U -matic recorders, profeel video n- nitors and a 
range of cameras, AMS digital audio effects, digital 
drum machines Plus 8 -4 and 2 -track ana cgue recorders, 
mixers and monitors. 
Repairs, modifications and maintenance services also 
available. Design and prototype work cared out. 

LAB HIRE 

AMS DMX- 15 -80S Digit 3I Delay 
AMS BMX-16 Digital Reverb 
Lexicon 224X Digital Reverb 
Lexicon 224 Digital Reverb 
Lexicon 200 Digital Reverb 

Linn Drum Computers 

We also have a comprehensive 
range of Tape Machines, Mics, 

Mixers, Amps, Speakers, EQ etc. 

Immediate delivery and collecron service 

01 -387 9356 
76 Eversholt Street, London NW 1 1 BY 

ilV1ore studios Are discovering a 
Rental service that' 
Quick with the Ultimate in 
Equipment and 
Expertise 
01-4398421 

35 BRITANNIA ROW LONDON NI 8QH 

BRITANNIA 
ROW 01226 3377 

SITUATIONS WANTED 

MALE 23, seeks position in sound recording 
records, commercial production. jingles. Some 
limited experience, ambitious, eager to learn. 
Based in Surrey although willing to travel. Box No. 
903. (E) 
MALE, 19, seeks position as assistant engineer. 
One year's experience with SSL and one year with 
MCI. Wants to work with travelling producer or 
engineer as personal assistant. No long -term 
commitments necessary but preferaole. Sven Taits, 
20 Bell Lane, London NW4 2AD. 
RECORDING ENGINEER 28, London based, 
conscientious, experienced variety multi -track 
systems and computers, seeks position London 
studio. Competent musician. Goo3 "Mixer ". Box 
906. 

SITUATIONS VACANT 

CHIEF ENGINEER wanted for established 
24 -track studio. Minimum of 3 years experience 
doing records. Technical /musical experience an 
advantage. Engineering and instruction duties. 
Excellent opportunity for progressive energetic 
engineer. Please call or write Sundown Recorders, 
10534 -109 Street, Edmonton, Alberta 5th 382, 
Canada. Phone: (403)426 -1362. 

REQUIRED 
Electronics Engineer with a thorough 

knowledge of magnetic recording systems to 
maintain and improve the equipment in a Film 

Recording Studio. 

Experience of Projection and Interlock Systems 
an advantage. 

Ring: 
Tony Gurrin or Barbara Franz 

National Film and Television School 
Beaconsfield 71234 
for an application form. 

Studio in London looking for an 
engineer, must be familiar with an 

MCI Automated Console. 

Apply Box No. 907 

HNTTFAY 5TUI]IE 

are looking for 

A RECORDING ENGINEER 
to join their existing staff of recording 
engineers /producers based at their recording studio 
complex in North London. The successful applicant 
must be young, experienced and interested in 
modern music and recording techniques. This is a 
great career opportunity as the successful applicant 
will be working with a well motivated team of 
engineers /producers /A &R people as well as state of 
the art recording equipment. Salary commensurate 
with experience. The company operates private 
medical insurance. 

Please apply in writing with C.V. to Chris Dunn at 
Battery Studios, 14 -16 Chaplin Road 

London NW2 5PN 

A member of then%group of companies. 

Product Management 
Engineer 
Audio Mixing Consoles 
Sony Broadcast Limited. one of the world leaders in the professional sound 
broadcast and recording industry, markets a complete range of 
professional audio equipment throughout Europe. the Middle East and 
Africa. In addition to microphones, analogue tape machines. mixing 
consoles and RF communication products. we are also at the forefront of 
digital audio technology. 

An excellent opportunity has now arisen to join a team responsible for the 
product management of our professional audio equipment. The successful 
applicant will provide support on our full range of mixing consoles. 
There will be a combination of in -depth technical involvement with inter- 
departmental and customer liaison. This position will also entail some 
overseas travel as required. 

Applicants should be educated to HNC (Electronics). or equivalent. and 
have several years experience in the professional audio industry. 
Knowledge of the operational features of mixing consoles and experience 
of console design would be particularly relevant. 

We offer attractive salaries together with first class conditions of 
employment. and relocation assistance will be given where appropriate. 

If interested, please contact: Mike Jones. Senior Personnel Officer. 
Sony Broadcast Ltd.. City Wall House, Basing View, Basingstoke, Hants. 
RG212LA. Tel: (0256) 55011 

SONY 
Broadcast 

Sony Broadcast Ltd. 
City Wall House 
Basing View, Basingstoke 
Hampshire RG21 2LA 
United Kingdom 
Telephone (0256) 55 011 

CLASSIFIEDS 
93 
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D0 
Studio House, High LaneVillage, Nr Stockport. SK6 8AA. Telex 665721 SOTA 

PROFESSIONAL & HOME STUDIO EQUIPMENT 
SUPPLIES & SERVICE. BEST PRICES. BEST AFTER SALES 

SERVICE. 24 HR INSURED DELIVERY. PART- EXCHANGE 
ENCOURAGED. BROKERAGE SALES /SERVICE. 

VISA WELCOME ANERRÇEWS Í (C1 

ONCE AGAIN 
GAINS 

OUR LIST OaNlNE 
WILL NOT FIT 

MONTH! 

HALF- PAGE BROCHURE 
Of 

FULLY 
AVAILABLE 

SOUND EQUIPMENT 

ALL AVASÉ 
T ON 

REQUEST 

IP ME 
Wi1h Harmoniser) 

ÁMSRMX16 
REVERBERATOR 

OR 
MODEL 

p1 YAMAHA 
D 

OR M ( 
F OST EX B16 

DIG1T ALS 

RpLAND pRUMULATOREVERB 
NG NG R 

64 v 
CHINE 

GREAT BRITISH 
SP 

SEC UM MA 
3qß DIGIT AL DRUM 

ID 
DPM 

IBANEZ MODELS 

ROLAND 
TEATH 

40 SERIES 
SYSTEM pSCAM ' 

ALLEN & AMPS 
HIT MOS 

.,:1:.::::::::1::;: 
: 

If you are contemplating the purchase of professional or 'home 
studio' recording equipment from a 'music shop', ask to see their 
service department; Ask in the likely event how long any repair is 

likely to take! Ask if you can have your tape recorder 'lined-up' to a 

certain tape. Ask if you can watch this being done. Ask if the 
machine is compatible with the mixer see & hear proof! 

questions 
sure 

will 
asked these 

O6ó32 4244 23 questions you will be phoning us. 
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Enter the Space Age 

With the coming of the Space Age, sound 
engineers will finally acquire power over acoustic 
space and time. They will create reverberant 
spaces of almost limitless variety, from tiny 
chambers to vast echoing canyons. They will tune 
their effects to achieve a richness and realism 
that once seemed beyond the reach of any 
technology. And they will command equipment 
so easy to use, it becomes an extension of their 
own creative abilities. 

Now, with StarGate 323 from Ursa Major, you 
can bring the Space Age into your own studio. 
StarGate 323 is a high performance digital 
reverberation system whose sound quality and 
features match those of much higher -priced 

systems. Eight pre -tuned Rooms let you 
simulate (and modify) a wide range of acoustic 
environments; the superbly designed panel 
controls let you independently adjust all 
important reverb parameters, with full 

simultaneous display of settings. 
To see what Space Age technology can do 

for you, ask for a hands -on demonstration of 
StarGate 323 at any Ursa Major dealer. And 
enter a new dimension of sound. 

STARGATE 323 

URSA MAJOR, Inc. TelBox ex: 
18, Belmont, 

921405 
MA 

URSAMA 
02178 

JOR 
USA 

BELM 

Telephone (617) 489 -0303 
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