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The future of audio is digits ... that is digital audio? True or not, there is nevertheless consider- 
able interest from audio equipment manufacturers, particularly the larger corporations, into 
digital developments. Although digital audio has only recently come evident in recording studios, 
it has been around in Britain since 1971 when the BBC introduced 'sound -in- syncs' a technique 
where digitised audio is inserted into the parts of a television signal not used for transmitting 
picture information, enabling a separate audio distribution circuit to be eliminated with resultant 
cost savings and simplification in routing. Digitisation first showed itself in recording studios 
with digital delay lines and effects based on delayed audio such as flanging. Currently, digital 
audio has not yet found any other regular application in professional recording studios although 
Ampex, 3M and Sony are all currently doing their utmost to develop digital audio multitrack 
tape recorders, with 3M the only company actually delivering equipment, albeit in somewhat 
restricted quantities. The AES New York report in February Studio Sound attempted to consoli- 
date digital recording developments from the 'big three' manufacturers. Over the coming months 
Studio Sound will be examining various aspects of 'digits', and particularly their application to 
the professional sound recording business. The first such article is published this month, and 
begins a 2 -part consideration of the 'integrated digital studio' approach, that is the studio that 
operates virtually totally in the 'digital domain', that is using digital mixing, effects and recording 
within the studio. While Jeff Bloom's articles cover the practical aspect of digital studios, next 
month Hugh Ford will be providing an introduction into the world of digits, starting at the 
beginning with binary. 

One recent development from Philips is a 'diode laser recorder' which enables 5 x 109 

(5,000,000,000) digital bits to be optically recorded on each side of a 12in diameter disc. This 
packing density represents a 10 times increase over the most advanced magnetic disc pack at a 
fraction of the cost, and providing 250ms random access (not unlike a semiconductor RAM). 
This capacity can potentially (depending upon the digital coding technique) provide up to 70 

hours digital sound recording recorded and replayed in real time (but presently non erasable). 
The disc recorder uses a diode laser of the AIGaAs DH type mounted in a transistor size encap- 
sulation providing 12mW output sufficient to 'burn' micron sized holes in the tellurium based 
recording material. Although the present writing speed is only 300kbits /s, data has been recorded 
at the rather higher speed of 6Mbits /s for short periods (that is until the laser burnt out). But 
laser developments should make this a reliable reality. Although Philips foresee applications in 

data and television recording (the technology is directly based upon the VLP video disc player), 
it could possibly find application in multitrack digital recording or in the programming capa- 
bility required for a totally digital studio. It even conjures up the appropriate vision of multi- 
track recording on a disc, for eventual release also on a disc ! 
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Favourably comparable with any console available today, the standard 36 -input desk offers simultaneous 
quad, stereo and mono mixes from 32 tracks, with DC subgrouping of VCA- assisted channel and echo return faders. 

The M3000 only has excellent performance specifications and is purpose -built to allow the engineer total 
control of the many advanced signal development and flow functions available in the desk. 

Some of the outstanding facilities include: one mic and two differential line inputs: 4 -band parametric 
equalization (variable frequency and Q on all 4 bands) with swept pass filters: four mono and one stereo send 
addressable to 8 busses: inplace, groupable quad solo: programmable and groupable muting: automation ready 
VCA channel faders with LED display in 'read' mode: 8 dedicated submasters: 24 assigns with panning odd -even 
between live busses, and direct assigns: additional audio subgrouping in remix: 32 track monitoring: in -line 
construction: comprehensive studio and control room monitoring systems: talkback: oscillator: 8 automated echo 
returns, 4 assignable to multitrack: overall status commands for main operation modes: comprehensive patchfield: 
phantom power: Penny and Giles conductive plastic faders. 

Also available are the M2000, our most cost -effective 24 track desk; the M2000A, a VCA fader version of 
the M2000 with 4 -band parametric eq; the M1000, our ten buss console intended for 16 -track and sound 
reinforcement work; the X series, our small console useful for 8- track, 
broadcast and reinforcement applications. 

Contact Nick Franks and Graham Langley at 
AMEK SYSTEMS AND CONTROLS LIMITED, 
Islington Mill, James St., Salford M3 5HW, England. 
Tel: (061) 834 6747 Telex: 668127 

Australia: Con Psorakis, AUDIO CONTROLS, 
22 Finniss St., North Adelaide. Tel: (08) 267 4529 Telex: 88729 

Benelux: Ton Vlasman, TRANSIT MUSIC PLANT, 
P.O. Box 2128, 3000 CC, Rotterdam. Tel: (10) 12 0742 Telex: 26401 TMP 

France: Francis Linon, CYBORG, 13 Rue Bisson, Paris 19. Tel: (161) 366 1772 

Germany: Manfred Brunwey, RECORD STAR AUDIO VERTRIEB, Bernstorffstr. 123, D -200 HAMBURG 50. 
Tel: (40) 439 7254 

USA: Brian Cornfield, EVERYTHING AUDIO, 16055 Ventura Blvd Suite 1001, Encino, Ca. 91436. 
Tel: (213) 995 4175 Telex: 651485 
East Coast: Courtney Spencer. MARTIN AUDIO, 423 West 55th, NY 10019. Tel: (212) 5900. 

. .,.... wwww.rwwe..... 

.n ................... 

www.americanradiohistory.com

www.americanradiohistory.com


yper-cardioid 

Figure -eight 

Omni- directicnal 

Studio condenser 
microphone C414EB 

The twin -diaphragm system 
enables the selection of four 
different microphone polar 
patterns. 
Pre -attenuation before the output 
stage is incorporated to permit the 
increase of undistorted maximum 

sound pressure level by 10 or 20 dB 
for close -up recordings. 
The incorporated bass -cut 
circuitry will reduce the risk of 
distortion at low frequencies. This 
feature is especially useful to 
combat wind noise and stage floor 
vibrations. The slope of the bass - 
cut filter is more than 12 d B/ 
octave, the cut -off frequency may 
be set to 75 or 150 Hz. 
The all metall housing adds to the 
rejection of r.f. interference when 
the microphone is used close to 

transmitter stations or in conjuc- 
tion with wireless microphones or 
other communication equipment. 
A recessed switch on the front 
enables the user to select any one 
of four different polar patterns to 
adjust for different recording 
situations. Four different types of 
microphones are thus combined in 

only one C414EB. The chosen 
polar patterns are almost 
frequency independent to guaran- 
tee the same sound character for 
all angles of incidence. 

Send this coupon for information about 
AKG products 

STEREOHEADPHONES 
MAGNETIC CARTRIDGES 

AKG Acoustics Ltd. 
191, The Vale, London W 3 7 QS Name 

TF: 1-749 2042, Street 
TX: 28938 akgmic g 

Town 

Postcode A 
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RE Professional 
We Will Beat Any Genuine Advertised Price 

Europe 's Larges F Suppliers of Studio 

EQUALIZERS 
SOUNDCRAFTSMEN 
Graphic EQ's. 
SAE Parametric EQ's. 
JVC SEA 10 (2 x 5 Band), 
SEA20 (2 x 7 Band) 
TECHNICS SH9010 (2 x 5 
Band), SH9090 (I x 10 Band) 
MXR (I x 5 Band), (I x 10 
Band), (2 x 10 Band) 
MM -Pace (2 x Band), SR271 
(I x 27 Band) 

WOLLENSAK 
WOLLENSAK /West 
End Distributors 

High Speed Duplicators. 
£1498 90 +VAT. New 2772A/V 
gives 2 stereo musicassettes in 
under 4 minutes. Call in for a 
demonstration. 

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

Very low 
prices, e.g. 
4000IC £225 

VAT. 
+SONY+ 
NAKAMICHI 
+ J VC + 
TECHNICS+ 
TEAC. 
Portables all 
Off the Shelf. 

REW 

REVOX 
Incredible stocks at 
ridiculous prices! 

MICS -OVER S00 
ALWAYS IN STOCKS 

1,t. 

A77, B77, A700 Off the Shelf. 
High speed, low speed, vari- 
pitch + all accessories! 
Ring us now for the lowest price. 

TAPE AT 
TRADE PRICES 
Any quantity - 
same price á" 
tape, 102" reels. 
AGFA PEM368 Metal 
AGFA PEM368 Plastic 
SCOTCH 207 Metal 
SCOTCH 207 Plastic 
MAXELL UD180 Metal 

£10.06 
E7.79 
£9.81 
£8.03 
£8.89 

TDK AUDUA LB3600 Met El I 40 
TDK AUDUA L3600M Met £9.50 
SONY SLH -11- I100BL Met £10.00 
SONY SLH -740B Metal £6.89 
REVOX 601 Metal £11.80 
REVOX 601 Plastic £10-00 
All above prices exclusive of VAT. 
Also large stocks of 7" & 5" reels. 

V i ... 

8 TRACKS Z" or I" 
Both Tascam and Brenell 
Recorders in stock for immediate 
delivery. 
Plus complete range of 8 Track 
ancillaries. 

Nti 

AKG We carry every ...ode] 
inc. capacitors 
BEYER Most dynamic+ ribbons. 
CALREC 600 Range. 
SENNHEISER Large stocks. 
SONY All models. 
NAKAMICHI All models. 
E.V. Selected range. 
SHURE Very large range. 
NEUMANN All popular 
models. 
+Cables, Transformers, Stano_, 
Connectors & Clips, Windshields, 
etc. 

CANNON XLR'S 
ANY QUANTITY -SAME PRICE 

XLR -3 -1 IC EI.39 +VAT 

XLR -3 -12C £1.06 +VAT 

r'. s XLR -3 -31C £1.85 +VAT 

XLR -3 -32C £1.06 +VAT 

AMPLIFIERS 
HH S500D, TPA, All stage 
amplifiers. 
SAE From 2 x 50 watts to 
2 x 400 watts RMS. 
QUAD 405, 303, 50E usually 
in stock. 
JPS A fantastic range of budget 
studio amps. 
AMCRON DC 300A, D150A, 
D60. Trade prices. 

SPECIAL 
OFFER 

AMCRON D I SOA 
13 I I -{ -VAT FEW ONLY 

TEAC A3340S 
TEAe 

mir 

N 
-_sea 

4- channel recorder. 
Symul -sinc. 102" reels, 
72+ 15ips. 
NOW BACK IN STOCK 
Price on application. 

MIXERS 
The widest range under one 
roof! 
From £35- £2500. 
Mixers in stock: 
SOUNDCRAFT 16/2, 12/2, 
12/4 Series II. 
H H 16/2, 12/2. 
MM All models. 
TEAC- TASCAM Models 
I, 2, 3, 5 + Accessories. 
CANARY 10/2, 10/4. 
HILL 16/2, 10/2. 
SONY MX8, MX5I0, MX650. 
Plus ALLEN & HEATH, 
JVC, UHER, EAGLE, etc. 

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

PRO -AUDIO & DISCO: 114-116 Charing Cross Road, WC2 01 -836 2372 7851 Also separate floor of Hi -Fi and Video Phone 01 -240 3386/7 TAX -FREE EXPORT & EXPRESS MAIL ORDER: REW House, 10 -12 High Street, Colliers Wood, SW I9. 01 -540 9684 Also at 230 Tottenham Court Road, W.I. 

The Professional Everything Store 
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Audio Established 1948 

Slage Equipmenl 
EXCLUSIVE FROM REW 
SAE A superb range of studio electronics from the U.S.A. 

POWER AMPLIFIERS 
PARAMETRIC EQUALIZERS 

Prices exclude VAT 
2800 Parametric equalizer 2 x 4 Bands {40800 
1800 Parametric equalizer 2 x 2 Bands £239 00 
4000 Electronic crossover, stereo, variable frequency L155-00 
4100 Digital time delay, stereo E354-00 
2200 Power amplifier 2 x 100 watts £346 00 
2400L Power amplifier 2 x 200 watts £57800 
2500 Power amplifier 2 x 300 watts £75500 
2600 Power amplifier 2 x 400 watts C887-00 
5000 Impulse noise reduction unit £17600 

SOUNDCRAFTSMEN 
America's Largest Manufacturer of Graphic Equalizers 

MEE 
GRAPHIC EQUALIZERS 

2204 2 x 10 Bands £199 00 
2205 2 x 10 Bands, 
rack mount £22600 
2209 2 x 10 Bands, 
rack mount, 
600 ohm balanced 
in /out XLR £31900 

NEW CLASS H 
POWER AMPLIFIER 
MA5002 2 x 250 
watts, meters £39900 

Prices exclude VAT 

HH DIGITAL 
MULTI ECHO 
Studio quality at an economic 
price. Facilities include 
A.D.T., echo and reverb. 
Fully electronic (no tapes or 
discs) giving exceptionally 
low noise. 

Open 9.30 am -6 pm -6 days a week 
lust walk in - 95% of advertised 

gear available off the shelf 

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

THE LOW PRICE HOT 

LINE 01 -836 2372 

ewe 
Centrepoint .- 

°> II 
NEAREST TUBE STATION 

0 7a REWA 
TOTTENHAM COURT ROAD UNDERGROUND 

ABACUS ARTA 8000 
Audio Spectrum Analyser 

Loudspeaker Measu-ement Room Equalisation Audio Signal Analysis 

Tape Er Film Machine Alignment Amplifier& Circuit Measurements 
Appointed agents 

UK: Kirkham Electronics,Mill Ii I,Mill Lane,Pulham Market,Norfclk IF21 4XL 10.37 976) 639/594 
Paris: Ets Schaeffer,Ftiesser Cie. Tokyo: Continental Far East Ltd. Barcelona: Singleton Productions 

Abacus Electrics 10 Barley Mow Passage Chiswick London W4 4PH England 

Telephone: London 1311994 6477 Telex: 8811418 Cables: Workspace London 
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"Comparisons are odorous" 
We are often asked by audio enthusiasts how our 

amplifier compares with so and so's product, and they 
are surprised when we reply we don't know, we have 
never tried" 

It is not that we are unwilling to learn from other 
people's mistakes, it is simply that at Quad we recognise 
only one standard for comparison, namely the original. 

What we wish to know is how the output of the 
equipment under investigation compares with the 
original signal fed into it. 

Over the years we have developed experimental 
techniques which enable us to investigate the audible 
contribution of a piece of equipment to a music signal, 
and as a result we can say with complete confidence 
that a Quad 405* contributes absolutely no audible 
degradation to the signal fed through it, and that's as 
close to the original as you need to get. 

For further details on the full range of QUAD 
products write to: 
The Acoustical Manufacturing Co. Ltd., 
Huntingdon, Cambs. PE18 TDB. 
Telephone: (0480) 52561. 

. *or 303 or 33. When operated within specified input and output 
levels and at specified loads. 

QUAD 1978 

for the closest approach to the original sound 
QURDis a registered Trade Mark 
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Avdio 
Developments ANNOUNCE IN PRODUCTION 

PROGRAMMABLE 
PROFESSIONAL 
PROGRAPHIC EQUALISER 

To add a new dimension to the Sound Recording World. 

OPERATING INSTRUCTIONS: 
1. Generate Curve required, using Frequency Select Button and Level Control Fader. 

2. Use Curve immediately or store for later. (There are 16 stores.) 

3. Switch off when job is done. (Batteries preserve your stored Curve for 3,000 hours.) 

Think about the possibilities of such a simple yet versatile device and call or write for the full 
technical information. 

Here are two points to start you thinking :- 
Since you can store and recall Curves instantaneously you can compare 2 or 
more Curves in seconds. 

As the whole of the logic operation is remotely accessible then the choice of 
operation modes is wide open, i.e. from mixing console, from signal on tape, 
from time clock, etc. 

Av to 
Developments 
Hall Lane, Walsall Wood 
WALSALL, W. Midlands, WS9 9AU 
Telephone: Brownhills 5351/2/3 (STD Code 05433) 
Telex: 338212 Audio 

9 
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The SL4000 Series from 
Solid State. 

Virgin on the ultimate. 
The SL4000 master recording 

consoles have been designed to be the 
most technologically sophisticated, 
flexible and engineer- oriented production 
recording consoles ever built. 

And with every good reason. 
* Fully distributed -logic control of all 

the major console states. 
* An instrument -quality compressor 

limiter /expander /noise gate on 
every channel. 

* On each channel, the most 
comprehensive and flexible 
parametric equaliser ever supplied 
on a production console. 

* Overload indicator on each module. 
* Two independent subgrouping 

systems: 8-VCA subgroups using 
separate faders and patch -free 
audio sub grouping. 

* The first genuine one- button 
drop -in system. 

* Full control of all tape machine 
functions literally from the 
engineer's seat. 

* Pretimed automatic fade. 
* Compact size and grouping of 

f unctions. 
* A highly sophisticated computer 

system with functions of level - 
memory, drop -in timing. 
autolocation, editing and record - 

keeping which are as yet 
unparalleled. 

Like no other. the SL4000 Series 
works while others play. 

No wonder Virgin chose it for their 
new complex. 

You should be so lucky. 

SOLID STATE LOGIC LIMITED 
Snmesfield.Oxford. 
Telephone: 099 389 324 444 
Telex 837400 Music G. 

USA- AUSTRALASIA: 
Sierra Audio Corporation. 
Burbank. California. USA 
Te lex b911 :38 
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NO COMPETITION 
The superb 3.77 is the only choice in compact professional recorders. 

Who says? 
Hundreds of satisfied professional users- Broadcast authorities, studios, record companies, 
universities etc etc. 

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

-^ - 11.1 -1^0 '. ^^ ,;. 

An Product. 

. P A 
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lexicon 224 DIGITAL REVERS 

L 24 16 12 6 Odi 
R EI 
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IM.ilEG SE1 C All SMt T 

FUNC TION RFGISTIIR 

BASS MID 
CROSS TREBLE PRE - 
OVER DECAY DEPTH DELAY 

RE'ERB-TIxtE 

Model 224 reverberation system 
has the sound, the controls, 
the compactness you've always wanted. 

The remarkable - and remarkably compact - Lexicon 
224 digital reverberation system gives you superb sound unmatched 
by any other system available today - electronic, digital or 
mechanical. You get smooth, natural decay without coloration, 
twang or -bong 

And you get unprecedented control over oll significant 
reverberation parameters. It's industry's first reverb with a built -in control 
memory that provides instant push -button recall of previously set effects. 

Model 224 saves studio space and is fully portable. Its 51/2" x 8" 
remote control console puts reverb control right at the producer's fingertips. 
The system's high speed digital processor holds up to eight different 
programs and requires only 7 inches of rack space. 

Currently available programs include: concert hall programs with 
stereo input and four outputs that create the space and depth of a live 
performance with decoy times of 0.6 seconds to 70 seconds; acoustic 
chamber programs that provide sound equal to the best reverberation 
chambers; plate programs that outperform the highest quality reverberation 
plates or other mechanical devices with full control of all parameters 
including pre -delay of up to 256 milliseconds. 

Model 224. A major advance from Lexicon. Once you've heard it, 

you'll never want to do another session without it. 

Lexicon, Inc., 60 Turner Street, Waltham, MA 02154 (617) 891 -6790 
el_Licon 
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ThisisITAM'79 
1. ITAM 1610.16 track 1"recorder 

2. ITAM 806.8 track iiz "recorder 

3. ITAM 10 -4.10 input 4 output mixer 

4. TAM 882.8 input 2 output mixer 

5. ITAM Graphic Equalizer. Stereo, 10 bands per channel 

6. ITAM Compliment Stereo compressor limiter 

7. ITAM Modular Ancillary System 

ITAM 1-7 Harewood Avenue, Marylebone Road, London NW 1. 

FRANCE: Son Professionnel, 2 Rue des Tennerolles, 92210 Saint Cloud (Paris). Tel: 602 6815 

Tel : 01 -724 2497 Telex: 21879 

from Britain 
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THE EVEATIDE MODE( 
11910 HARORIZER 

The HARMONIZER employs digital circuitry and random access memories to actually 
transpose input signals by up to a full octave up or down any nusical interval can be 

achieved by the continuously variable control and the oítional monophonic or 
polyphonic keyboard allows real -time `playing' of he HARMONIZER so that the 

musician can harmonize with himself. The HARMCNIZER an be used to maintain 
constant pitch in direct ratio when the speed of pre -recorded tape is varied up or down. 

DIGITAL DELAY 
In addition the HARMONIZER is a low cost, vey v3rsa -i e de ay line. The delay is 

variable in 7.5 ms steps up to 112.5 ms. A second outpu- Gscptionally available that 
varies up to 82.5 ms 

SPECIAL EFFECTS 
Simultaneous use of feed back, delay and pitch chancy an be used to create 

previously unobtainab a effects 
Other devices available in the Eventide range nc ude the 

1745M Digital Delay System 
FLANGER 

OMNIPRE 

U.K. Distributors 

U Feldon Audio Limited 
126 Great Portland Street, London W1. Telephone: 01 -580 4314. Talex: Lo.dol 28668 

Eventide, Instant Flanger, Omnipressor and Harmonizer are -rade marts designating the 
Eventide Clockworks Inc. 

14 STUDIO SOUND, APRIL 1979 
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* 
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* *****rk*** American 

Newsletter 
- * *** * * * * * * *** * ****** ******** *fir ******** 

Ampex ATR Auratone 
700 
Now every studio can afford legendary 
Ampex performance and reliability. 
Fully professional specification in- 
cluding balanced inputs /outputs, 
Cannon connectors, variable tape 
speed, sel sync. The price will fit this 
year's budget, not next year's! Sole 
distribution by ITA. 

The amazing 
SC Super 
Sound Cube. 
Only 6' x 6" - but it 
sounds enor- 
mous! 
Only £38 per 
pair. 

* * * ** ̂  * * ** ̂  * * * * ** ̂  ^ ** ̂  * ̂  ^ * * * * * * * * * ** 
New! Cassette as Orban - - 

copiers from 
Pentagon 
Simple operation - 
fully automatic 16 
times speed. Choice of 
one or three copies. 
C32/34 - out - 
produces all other 
makes - 75 C60 per hour. Budget 
price from £587 + VAT. 

Model C -1 - Mono 
Model C4 - Slereo 

Dual channel multispring reverb unit. Each channel features four springs - far smoother than single spring systems. "Twang" and "boing" are 
Model C32S virtually eliminated by incorporating a floating threshold limiter. Bass, 

Model 
Mono mid -range EQ and bandwidth controls. The best compact reverb unit - Stereo available. 

**** *fir *** *** ********** * *fir ************* 
Sound Tangent 
Workshop 
Model 1280 Mixer. At last -a 
cost effective mixer for the 8 
track user. 12 input channels, 8 
outputs, parametric EQ (op- 
tional), compact size. Send for 
our comprehensive leaflet. 
Price from around £1600. 

Model 3216. America's 
biggest selling multi- 
track mixer is now 
available in England. It 
is designed for 8, 16 or 
24 track operation) up- 
gradable). The very 
comprehensive facilities 
are remarkable for the 
price - around £6,000 
for 16 x 16 configura- 
tion. 

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

FRANCE: Son Professionnel, 2 Rue des Tennerolles 
92210 Saint Cloud (Paris). Tel. 602 6815 

www.americanradiohistory.com

www.americanradiohistory.com


NTP = -the specialist in PPM's 

"peak" performance... 
with the Peak Programme Meter type 177 -400 

20dß RESET OIßPL. 
PEAK 

original size 40 190 mm 

Type 177 -400 features: 

Various scales - vertical or horizontal. 
Special scales on request. 

Bar -graph plasma display with 100 elements per column 
- clear overload indication by increase of light 
in overload area 

Two independent channels with tracking better than 0.5 dB. 

Wide supply voltage range 22 to 32 Volts and very 
low current consumption. 

Additional gain switchable on the frontpanel. 

High impedance balanced floating transformer 

Digital Peak Memory. 

Motherboard /Daughterboard construction 
for easy service. 

Meets the international standards 
DIN 45406 and IEC 268 -10. 

For further information and full technical specifications: 

NTP ELEKTRONIK A/B 
Theklavej 44 DK -2400 Copenhagen NV Denmark Telephone. +45 -1 10 12 22 

Telex: 16378 ntp dk Telegramme: Electrolab 
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Heard Altec's latest? 
sINIONO 
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It's another dynamic performance. 
We're not bregging. Building sound systems 
with superb dynamic performance has been our 
profession for over 40 Seas - we wouldn't settle 
for anything less. Straight fact. 

If your prole ;sioi is centered around spending 
long hours it a broadcast studio, you can't afford 
to be dstrac -ed or fatigued by poor quality audio. 
You've got t) have the best. distortion -free 
equipment available. Clean. Clear. Dynamic. 

sound equipment - 
microphunes, remote mixers, 
equalize -s, monitors - that will help make 
a pleasure out of your demanding pro = ession. 

For further information on how Altec can add 
dynamic performance to your studio's sound 
system, wri-e to: Alec Sound Products Division, 
Commercial Sales Dept. 
Loco :Ion p')otojraphy cot.rtesy of KEZY Radio, Anaheim. Ca. 

At Altec, we make a w.de range of top quality 

Altec Sound Products, _tc. 17 Park Place. Stevenage 
Hertfcreshire SCI, Eng_ar i. Tel: 0438 -3241 Telex 825495 
ASTEC C]RPORTDON 

ALTEC 
LANSI NG' 

Alwougwnd of expeìIsceir.A. 
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Here 
SAM 82 

A small portable mixer 
for professional applications 
The mixer SAM 82 is designed for mobile and stationary 
applications in broadcasting, television and recording 
studios. The mixer has an all -metal case (aluminium) with 
a plastic cover with slide -in application. 

INPUTS 
8 Mic /line Channels 
2 Echo Returns 
2 Monitoring 

OUTPUTS 
2 Master Channels 
2 Auxiliary 
1 Talk -back 

FEATURES 
RF- filters 
AC or Battery Supply 
Phantom Supply 
Test Tone Generator 
Inputs /Outputs 
Transformers 
Peak Programme 
Meter (PPM), 

ACCESSORIES FOR EXAMPLE 
Battery Unit BU 4020 
Carrying Case 

1 I 

MADE IN SWEDEN-BY 

SATT Elektronik AB 
Tellusborgsvägen90 -94 Phone: National (08)810100 
P.O. B. 32006 International +468810100 
S -12611 Stockholm Telex: 10884 SATTEL S 

Sweden Cable: SATT Stockholm 

ram interested in the SAM 82, 
Please get in touch with me right away for a 

demonstration. 

Company 

Name 

Address 

Postal code 

Country 

L J 
18 STUDIO SOUND, APRIL 1979 

www.americanradiohistory.com

www.americanradiohistory.com


Three Sound Reasons 

RA201 NoiseGate. Indispensable in both studio recording and live PA work for elimination of unwanted low level signals. 

RA301 Compressor -L miter. A flexible and effective stereo/dual-mono unit for dynamic control and musical effect. 

RA402ParametricEqualiser. Aversatile tool for comprehensive musical shaping and restoration of degraded programme. 

For further information contact, 
Rebis Audio,Kinver Street,Stour!bridge,W.Midlands DY8 5AB,England Tel.Brierley HiII(0384)71865 
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We made the man with the triangle 
in the Boston Pops extremely happy. 

He wasn't cut Off this time. 

Arthur Fiedler's Boston Pops 
and Crystal Clear production 
made this new direct -cut record. 

To be sure, they used three 
different combinations of cutting 
equipment. And the result, the 
Scully cutting machine with Orto- 
fon cutterhead, was chosen by 
Arthur Fiedler and the sound 
experts. Not only to please the 
triangle player in the famous 
orchestra - but the depth in the 
music responded to the name 
"Crystal Clear ". 

STUDIO SOUND, APRIL 1979 

Channel separation measured on cut 
lacquer disc by interferometric methods. DSS 
731 /GO 741. 

The explanation: 
The special construction 
of the Ortofon cutterhead 

Every cutting engineer knows 
the difficulty of cutting frequencies 
in the supersonic area because 
of problems with the resonances 
in the cutterhead. These problems 
can be solved in several ways. The 
high frequencies can be cut off. 
Or an equalizer can be used to 
compensate for the resonances. 
Excellent when producing 
"middle -of- the -road ". But for more 
sophisticated music you'll need 
the Ortofon equipment because 
we have solved these resonance 
problems. The Ortofon cutterheads 
DSS 731 and DSS 732 have the 
lowest secondary resonance above 
30 kHz and 24 kHz respectively. 
This ensures a flat frequency 
response and high channel se- 
paration in the lacquer. 

"The Lathe" by L.J.Scully. 
The Perfect Partner. 

We looked for a cutting machine 
designed to meet the most 
stringent requirements of the 
master record industry. 
And found it. 

Which means that Ortofon now 
represents this unique mastering 
unit in Europe. Just as 
L.J.Scully Manufacturing Cor- 
poration represents Ortofon in 
America. 

We believe Ortofon and Scully 
to be a perfect combination. And 
so do others. Just ask Arthur 
Fiedler... 

Please send brochures covering the Ortofon cutting 
equipment and The Lathe from L.J. Scully. 

Studio: 

Address: 

Zipcode, town and country: 

NI Let's make you happy. 
Cut us out. Now. 

i or o on 
I accuracy in sound 
I Send this coupon to: 

Ortofon Manufacturing A/S 
Mosedalvej 11B, 
DK -2500 Valby, I Denmark 
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fact: 
this condenser microphone 
sets a new standard of 
technical excellence. 

The Shure SM81 cardioid condenser is 
a new breed of microphone. It is a truly 
high -performance studio instrument 
exceptionally well- suited to the critical 
requirements of professional recording, 
broadcast, motion picture recording, 
and highest quality sound 
reinforcement -and, in addition, is 
highly reliable for field use. 

Shure engineers sought -and found 
-ingenious new solutions to common 

problems which, up to now, have 
restricted the use of condenser 
microphones. Years of operational tests 
were conducted in an exceptionally 
broad range of studio applications and 
under a wide variety of field conditions. 

As the following specifications indicate, 
the new SM81 offers unprecedented 
performance capability- making it a 
new standard in high quality 
professional condenser microphones. 

SM81 puts it all together! 
WIDE RANGE, 20 Hz to 20 kHz FLAT 
FREQUENCY RESPONSE. 
PRECISE CARDIOID polar pattern, uniform 
with frequency and symmetrical about axis, 
to provide maximum rejection and 
minimum colouration of off -axis sounds. 
EXCEPTIONALLY LOW (16 dBA) NOISE 
LEVEL. 
120 dB DYNAMIC RANGE. 
ULTRA -LOW DISTORTION (right up to the 
clipping point!) over the entire audio 
spectrum for a wide range of load 
impedances. MAXIMUM SPL BEFORE 
CLIPPING: 135 dB; 145 dB with attenuator. 
WIDE RANGE SIMPLEX POWERING 
includes DIN 45 596 voltages of 12 and 48 
Vdc. 
EXTREMELY LOW RF SUSCEPTIBILITY. 
SELECTABLE LOW FREQUENCY 
RESPONSE: Flat, 6 or 18 dB /octave rolloff. 
10 dB CAPACITIVE ATTENUATOR 
accessible without disassembly and 
lockable. 

Outstanding Ruggedness 
Conventional condenser microphones have 
gained the reputation of being high quality, 
but often at the expense of mechanical and 
environmental ruggedness. This no longer 
need be the case. The SM81 transducer and 
electronics housing is of heavy -wall steel 
construction, and all internal components are 
rigidly supported. (Production line SM81's 
must be capable of withstanding at least six 
random drops from six feet onto a hardwood 
floor without significant performance 
degradation or structural damage.) It is 
reliable over a temperature range of -20°F 
to 165° F at relative humidities of 0 to 95 %! 

Send fora complete brochure on this 
remarkable new condenser microphone! 

SM81 Cardioid Condenser Microphone 

Fi S F-1 LiRE 
Shure Electronics Limited, Eccleston Road, Maidstone ME15 6AU- Telephone: Maidstone (0622) 59881 
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IVIE 
IS A NATURAL 

A state-of-?e-art 
real-tyre analyzer 

The 1E-30,4 AT/ iron' illtE As 

age most advanced'. au Y/D anal/sis 
system in the ./orld, yet -t weigos a -nere 3 pounds 

It's-sc small that you can place /bur coirple-e aco..istrcs. 
laboretc-y under an airli.e seat. 

To assure t'e ultimate in measureme:V accuracy, IVIE uses 
6-pole (Class Ill).113-ac:ave filters, and bufft in a low noise, prwision (-pa i) 

sourd level Meter. These features comb.neta orovide unmatc*ed measurement capabi1it.es fo- 
'nfo atfon and evaluation. hon^ng a calibrated voltage retire of 180 dB 

allows for accigaternens_ffernents from the noise flwrs of p-earnprfe-s to Tne 
Le. ,e It (se/ectatde true rms, ave -ace or peak detectors). 

microprocessor accessipt04611b the new .E-17A cccessy 
OA has miarobrc.-;gesorcalculatifg power, and an X-1. -ecorde- 

interface for data output. Now yo i.. can auto-naticad! ara'yze 
tame delay events, reflectons, art.caabon IGS36S, 
tcne burst ana absorptio i characte-cs -a? Jr.der 

computer contrcl. Don't settle for &ills, test gear 
zha does only hs If the job. Get tha AE-30A Sistem. 

. A 

.,..e 

'31S" ''"'''1.25 
"'At. 31C. neit. f t IC-30 A ,..Df ti4ELR 

34,1.1100114 

01 

The IE-30A is shippe J fuIt. calibrated in 
a rugged flight case with a precistri.' 
Type 1 microphone. RTA test prcbe 
and rechargeable barenes. 

For the professional, it's a 
natural. 
Call or write fo a brochure 
and a demonst-atipn. 

par 

IVIE ELECTRONICS NC. 
500 Vest '200 South 
O'em Utah 84057 U46, 
(801) 224-1800 
TELEX or TWX: 910-97-65,£.3 
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SWITCHES 
Rocker, Toggle and Push Button 

C. 

G 

LT, 

Eardley House, 182-184 Cartlpden Hill Road, Kensington, London W8 7AS 
Telephone: 01-221 0606 Telex: 299574 
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Audio Connectors 

JACK PANELS, 
PLUGS, PATCH CORDS; 
1/4" and Miniature 

PHONE JACKS & PLUGS; 2 & 3 Circuit in many styles 

Switches 

QG AND QGP CONNECTORS 

MULTI -SWITCH 

PUSHBUTTON 

SLIDE SWITCH 

SWITCHCRAFT From 

FUTURE FILM 
DEVELOPMENTS 
36/38 Lexington Street, London W1R 3HR 
Telephone 01 -437 1892/3 Telex 21624 ALOFFD G 
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TRAD 

FOR SALE 

ELECTRONICS 
SALES LTD. 

TASCAM 80/8 8 -track on z -inch ... ... ... 
ITAM 805 8 -track finch ... 

3M M79 24 -track with Sonaplan Autolocate 
STUDER A80 16 -track with Autolocate 
STUDER A80 16 -track 

£2100 

£I550 

£I5500 

£12500 

£II500 

STUDER A80 16 -track ... íI1000 

STUDER A80 8 -track ... ... E6250 

STUDER J37 8 -track ... ... [2250 

STUDER C37 Stereo ... ... .. £700 

STUDER A62 Stereo £1000 

SCULLY 280 16 -track ... ... ... £6000 

SCULLY 280 8 -track with Syn Master ... ... [3750 

SCULLY 100 16 -track E4250 

SCULLY 284 Stereo .. ... £750 

AMPEX AG350 Stereo ... ... ... £450 

AMPEX AG440 Stereo Replay only ... E450 

AMPEX 351 Mono Full Track ... ... £250 

LEEVERS RICH finch Transport EI50 

AMITY SCHROEDER 16 -track with Remote 44750 

MCI JH I O 16 -track with Autolocate £7000 

OTARI 4 -track on 2 -inch, as new £1500 

TRIDENT 24 -16 -16 Desk ... E13500 

AMEK 20 -16 (20 months old) ... ... [6500 

SOUND TECHNIQUES 28 -24 (14 months old) £16000 

AMEK 20 -16 (18 months old) ... ... E7000 

100 New and Second -hand Microphones in stock 
12 New ELECTROVOICE RE20 Microphones, each 

New TRADEQ 180 Spring Reverbs, Stereo 

Mono 

finch NAB or CCIR Test Tapes ... 

finch NAB or CCIR Test Tapes ... 

I -inch NAB or CCIR Test Tapes ... 

2 -inch NAB or CCIR Test Tapes ... 

All speeds available 

All goods listed above in stock at time of going to press 

Prices are exclusive of V.A.T. 

4I80 

E275 

E I75 

E18 

E28 

E92 

[I80 

149B ST. ALBANS ROAD 
WATFORD, HERTS. 

Tel. WATFORD 47988 Telex 262741 111 
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HEY, 

CABLE DRUMS 
ARE 

TECHNOLOGY, TOO. 

Every Keith Monks Cable Drum 
is a multi purpose carrier - for 
microphone, speaker or power 
cables. They're built of tough 
reinforced steel, with firm 
standing rubber feet - and there 
are four different models to suit every application. 

WHY NOT 
BUY THE BEST 

* Each one has a nylon- dipped black paint finish - hard 
wearing and rust resistant, for indoor and outdoor use. 

* They all stack with other frames of the same size - 
make rigid, stable space savers. 

* Each one has a removable centre drum - use one frame, 
several reels, to save time, cost and space. 

Weight range 10 lbs. (4.54 kg.) 
to 120 lbs. (54.55 kg.), and if 
there isn't a cable drum to suit 
your requirements 
modifications and special 
designs can be made to order. 

Find out more about Keith Monks Cable Drums - just get 
in touch at the address below - we'll be pleased to send 
you more information without obligation. 

Check this table to find the cable drum to suit you. 

Model No. 
Capacity Standard Twin 

Screened Cable Multi -Core Cable 

CDI 100 m. 50 m. f" (10 mm.) 

CD2 200 m. 50 m. ,'-" (20 mm.) 

CD3 400 m. 100 m.1" (20 mm.) 

*CD4 200 m..4" (20 mm.) 

* To Special Order. 

KEITH MONKS AUDIO 
26 -28 Reading Road South, Fleet, Aldershot, Hants., U.K. Telephone: Fleet (02514) 20568/9. Telex: 858606. 

652 Glenbrook Road, Stamford, Conn. 06906, U.S.A. 
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QM2 Series 
24 Inputs 

8 Out 16 Track Monitor 

Input noise 200ohm source- 128.5dBu (1 2dB NF) 
*Mixing noise 16 Ch. routed at unity gain -85dBu 
Output noise -98dBu All at 20kHz bandwidth 
A very quiet mixer for the small studio or Self -Op 
Musician 24/8 size 176 x 70 x 30cm 

*Measured at OdBm input: Distortion 0.01 % 1kHz 

CHILTO1\I 

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

Chilton Works, Garden Road, 
MAGNETIC TAPES LTD. Richmond, Surrey, U.K. 

Tel: 01- 876 -7957 

conference 
systems 
simultaneous 
interpretation 
systems 

We take care of the comfort 
of delegates and interpreters. 

KONFERENZSAAL BUNDESKANZLERAMT BONN 

T Panoramastraat 36 
B 1810 Wemmel 
(Brussels) 
Tel. 02 /479 99 70 
Telex 24 120 
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SYNTD VOX 221 
The Intelligible Maclrine 

20- channel analysis and 
synthesis 

54 dB /octave filters 

real time analysis LED 
read -out 

matrix patching 

fill -in facility 

built -in audio pulse 
generator 

random vlf and step 
modulation 

lfo modulation 

56 -way multiconnector 
for external control and 
computer applications 

19" case 

£ 3,000 

Syntovox 221 is one of the latest developments 
in sound effects equipment by Synton Electro- 
nics, also the creator of the famous 903 Phaser/ 
Band Filter. 

Syntovox 221 is a 20- channel electronic effects 
vocoder which features a range of fascinating 
new sound effects for everyone who is involved 
with music, film, television, radio or theatre. 

One of the most distinghuishing qualities of 
Syntovox 221 is its intelligibility which can be 

considered as a standard for technical quality in 
a vocoder. 

More than one year of research resulted in a 

highly accurate analyzing and synthesizing sys- 
tem which is the heart of Syntovox 221. 
An extensive control system was designed to 
make Syntovox 221 sound more natural than 
any other vocoder. 

syntonn electronics b.v. 
HOLLAND 

breukelen holland 
P.O.B. 83 TEL. 03462/3499 
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MOSSES & MITCHELL LTD 

Approved suppliers to B.B.C., 
Post Office, Pye T.V.T., 
Pye Telecommunications, 
and other major users. 

Mosses & Mitchell, who for 
several years have supplied many 

of Britain's largest users with 
standard audio jacks and 

jackfields, can now offer 
MINIATURE -type JACKS and 

JACKFIELDS. 

Special arrangements of Jackfields 
differing from our standard 
modules can be manufactured in 

our well- equipped factory. 

Audio jackfields 

Audio jacks 
Patchcords 
Plugs 

womminmmow 

r ___.__. __._.- 
VINSIMMINewrismtmer - ...,.v f -.+zT.P epipme,"- 

Please write or call MOSSES & 
for details MITCHELL LTD 

0000 00 000000 00 00 0(:}00000E7 0000000JC¿0OOrJ00000hJ'J0 ......_ 
00 00 00 00 00 00 0000 00 0000 00 00 00 00 00 00 0U 00 00 00 00 00 00 

A member of Plasmec 

Weydon Lane, Farnham, 
Surrey GU9 8QL 
Tel. Farnham 721236 (STD 0252) 
Telex: 858820 

The most versatile digital reverb ever made... 
AP METAL DELAY AnDERDEAAnON .AOtnspi 

A1LßTiqW DElA7 M1Jtd> 
TAPS Si4 TAPS 8E8 

f 4 

URSAWJOP 

SPACE STATION SST..2 
AuorTwta DELAY PNiN3RAMS AVM -t r....- c os - rAM 

r..G ;-c 
n s owe - 11111111111111111®-I.111111111111 

L. ri asa RM t DAP r [OS t 3 
pWOQY ,-.-i...- A+ ii A : ¡rwí 

J gasap.IfrEllB^ r 
vwVE WW1 1..... 

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

URSA MAJOR 
Box 18 
Belmont, MA 02178 
(!SA (617) 489-0303 

OSA. Hollywood CA 
AUDIO CONCEPTS 
213 851 7172 

USA, Pdcin Minors 

309 36316 

USA. New Yolk NY 
MARTIN AUDIO/VIDEO 
212 541 5900 

USA. San Rafael CA 
BANANAS AT LARGE 
415 457 7600 

USA. Stamford CT 
AUDIOTECHIYIQUES 
203 359 2312 

Norway 
' 

Oslo i E PRO- CHNIC A.S. 
(02) 46 05 54 
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KEY SPECS: Delay Mode: 80dB dynamic range, 
0.1% T(N*D). 7kHz. 256ms delay. 16 programs of 
delay Urnes for 8 Audition Taps: Relied) Mode: decay 
time 0 to 3.5s. EQ +0/ 10dB at 20 Hz and 7kHz, two 
programs of reverb taps; Echo Mode: delay time I to 
255ms, decay time 0 to 13s. Mono In /Stereo Out, 
LED Peak level Indicator at 0,ó. -I5 and -30dB. 
Manufactured in USA. URSA MAJOR, SPACE 
STATION and Multi-Tap Delay are trademarks of 
Ursa Major. Inc. 

England, London 
FELDOr AUDIO 
OI 580 4314 

USA. Cleveland TN 
BROADCAST DISTRIB. 
615 472 8200 

Canada, Toronto 
JMAR ELECTRONICS 
416 421 9080 

Japan. Tokyo 
ELECTORI CO. 
(03) 950-6266 
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SR20 and SR28 
MIXING BUSINESS WITH PLEASURE 

. .: 44 ¡ ö 
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0 I .I I 0 The eo ~ 0 e New Allen 
and \ - Heath * 40 o V , , SR Series has 

ow - an impressive ped- 
igree with its origins 

in custom mixers for Pink 
Floyd and King Crimson. The 

SR mixer is equally at home in 
theatres, clubs or studios and fea- 

tures a unique routing system enabl- 
ing the engineer to assign channels to 

any one of eleven outputs! At under £2000 
for a 20 into 4 or 6 group model the SR Series 

enables any professional Sound Company or Theatre 
to provide studio quality performance with no sacrifice 

of reliability or ruggedness. 

-Fully modular construction allows any format up to 28 inputs per frame. 
-8 routing busses to groups and masters. - 

o-3 auxiliary busses for foldback and effects. 
-10 echo returns for multiple effects mixing. - Integral stage communications system. 

o- Built-in oscillator with frequency sweeping. 
-Sweep frequency equalization as standard. - Phantom power as standard. 

o- Heavy Duty external power supply. 
-XLR transformer balanced microphone inputs with low noise preamplifier. 
-LED Peak reading meters with stereo monitoring. 
-Comprehensive headphone monitoring system. - Military spec multipin connector as standard. - +18dBm output head room. 
-P &G fader option. 
-Solo (PFL) of all desk functions. - Special dual frame option for 40 or 48 inputs. 

o- Heavy duty flight case (as shown). 

ALLEN AND HEATH BRErELL LTD 

Agents 
Audiomarketing 
Stamford U.S.A. 
Son Professional 
Paris 
Intersonic 
Stockholm 
Fading 
Madrid 
Studio Sound 
Frankfurt 
S.E:D. 
Brussels 
Sun Music 
Denmark 
Audiolab Hellas 
Greece 
Peter Bollen 
Eindhoven 
Texim 
Italy 
Lastron 
South Africa 

ALLEN AND HEATH BRENELL LTD. PEMBROKE HOUSE, CAMPSBOURNE ROAD, LONDON, N.8 
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r 
POWER AMPLIFICATION 

BY MUSTANG 

0 

Our SS. 100 and SS.50 are economical amplifiers with outputs 
of up to 175 and 100 Watts RMS into 4 -16 ohms, typical THD 
figures being 0.1 %, slewing rate > 10v/F,s, noise > 90dB 
down, zero level input, and full electronic protection. 
Considering these points with their proven reliability and 
robust construction, plug in output transistors and driver 
board, optional balanced input and 100V line output, and 
virtually ex stock despatches we reckon we take some beating! 
Contact us now for the full technical specifications. 

Manufacturers of mixers, integrated mixer amplifiers and slave amplifiers, 
studio power amplifiers, transformers, lighting control equipment and 
cabinets for the home and export markets. 
Contact us for full illustrated technical brochures. 

MUSTANG 
COMMUNICATIONS 
Nelson Street, Scarborough, 
North Yorkshire Y012 7SZ 
England 
Telephone 0723 -63298 

Protex quick -release latches, handles, corner 
pieces and fasteners are used by some of the 
world's leading manufacturers because they are 
just right for the job. 

protex FASTENERS LTD. 

Arrow Road, Redditch,Worcs. Tel: Redditch 63231 

SON SALES LTD present the new 

SPR -1 UNIVERSAL SYNCHRONISER 
FOR ALL YOUR FILM SOUND TRANSFERS 

* Handles 50Hz AND 60Hz Neopilot sync. pulses 

* Resolves 10Hz, 25Hz and 30Hz Subaudio (SN) 
pulses 

* Drives and slaves ALL modern portable reel -to -reel 
recorders 

* Use with Nagra III /1V and our spool adaptors for 
ALL 6.25mm. AND 3.81mm (SN) sync. tapes. 

* Locks to line frequency, built -in crystal or ext. ref. 

* Unrivalled for versatility and economy 

Send for fully descriptive colour brochure to:- 

SON SALES LTD., 
2 HIGH ST., PORT ST. MARY, ISLE OF MAN 
Telephone: 0624 - 83 4294 
Telex: SON Sales, c/o 629313 COMCAB G 
New York Agent: John Messenger, Apt 2H, 300W. 23rd St., 
N.Y. 10011 Tel ephone:1212) 6919 567 

AVAILABLE SOON - SQN - 3 Control Unit for 
Nagra SN recorders (3 mic inputs) 
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SAVE OVER £800 
AN 8 -TRACK STUDIO PACKAGE 

YOU CAN'T AFFORD TO MISS ... 
ALLEN & HEATH BRENELL MINI 8 
STUDIO PACKAGE, COMPRISING: 

MOD II CONSOLE 16 X 8 

HEAVY DUTY POWER SUPPLY 
BRENELL MINI 8 I INCH COMPATIBLE 

STUDIO RECORDER 
DIGITAL TAPE COUNTER 
ELECTRONIC VARISPEED UNIT 
PRO -LIMITER 
PLUS -FREE OF CHARGE, CATHEDRAL CL4 
QUAD COMP /LIMITER 
FINANCE AVAILABLE 

WRITE OR TELEPHONE FOR DETAILS TODAY 

4: CATHEDRAL SOUND LTD., 
FOURWAYS, MORRIS LANE, e HALSALL, ORMSKIRK, 
LANCS. L39 8SX 
TEL. HALSALL (0704) 840328 
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poPROLINE 
PROFESSIONAL 

Also in action with: 
Thames TV Euston, 
RadioTrent, 
Piccadilly Fadio, 
Thames TV Teddington 
and the 
Town House Studios 

2000TC 
recorders 

In action with the professionals- 
at Radio Clyde 

Proline 2000TC recorders are now in action at Radio Clyde. 
Fitted with a control panel which was designed in collaboration 
with John Lumsden, Chief Engineer of Radio Clyde these 
machines suit the particular requirement of independant local 
radio. 

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

Electronics have replaced mechanics wherever possib e. All board switching 
is via solid state analogue switches. Together wi:h modular construction 
which is used throughout the Proline 2000TC is an extremely reliable 
recorder which is easy to maintain. 

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

IgoLEEVERS-RICH 
EQUIPMENT LIMITED 

319 Trinity Road Wandsworth 
London SW18 3SL 
Telephone 01-874 9054 
Cables Leemag London SW18 
Telex 923455 Wembley 
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NEW 

PROFESSIONAL is,0 
SOULY 250 

£1650 Stereo Rec /Rep 
For Studio and Broadcast 

use. 

Features: 
2- track, quarter track, 
full track, half track, 

'-," (6.35mm) 

Tape Speeds 
Signal -to -Noise 
Ratio: 

15 in/s 
7.5 in/s 

Distortion 
Erase Efficiency 
Control Logic 

7.5 and 15 in /s or 3.75 and 7.5 in /s 
Full Stereo Half 
Track Two Track Track 
70 dB 66 dB 66 dB 
70 dB 66 dB 66 dB 

(250 nWb /m): less than 0.7 ° 
Greater than 70 dB at 1 kHz. 

TTL with motion sensing protection 
Models available up to one inch 8 track 

LEE ENGINEERING LTD. 
NAPIER HOUSE, BRIDGE STREET, 

WALTON -ON- THAMES, 
SURREY, ENGLAND KT12 1AP 

Tel. Walton -on- Thames 43124/5/6 Telex: 928475 

Are you 
legal, decent, 
honest and 
truthful? 

Advertisers have to be. 
The Advertising Standards Authority lP to I he Adverr6rng Slan]ards Aurhhty 

iS U Ringmouni street. London WÇIE /AW 

Trust James 
not to 

hearths 
difference 

And neither will you with our duplicated 
cassettes. You're a professional and so are we. 

Prove it? Certainly. 
Send us a 1" master (1, 3, 5 & 7) and you'll 

have our copy by return - free of charge. We can't 
promise the same delivery with your bulk runs but 
we won't be far off. 

For details of all our professional services ask 
for our leaflet. 

James Yorke Ltd 
Oak House, Northleach, Gloucestershire 

telephone Northleach (04516) 509 

We have a lot to live up to ... and we do. 

34 STUDIO SOUND, APRIL 1979 

1 
THE ACOUSTIC SCREENS from AK 

Space saving corner interlock system 
Welded metal frames 
Attractive 'cigarette proof' covering 

material 
Wide differential non crushing 

castors 
Custom size option 
Roof sections to match 

SONAPANEL ACOUSTIC SYSTEM 

AUDIO KINETICS (UK) LIMITED 

Economic and flexible 
Individual layout scope 
Fast delivery 
Detachable fixture 

allows relocation or resale 

AK 
Verulam Road, St Albans, Herts, AL3 4DH.Tel: 32191. Telex: 299951' 
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SIFAM 
KNOBS 

aesthetically pleasing 
-ergonomically sound 

A knob is a knob is a knob? Not to Sifam. It took us quite 
some time to combine the best features of styling, function, 
handling and easy assembly. Once it was evident that our 
efforts were appreciated by knob twiddlers who care about 
such things, we kept extending the range. Now there are three 
knob colours, six different sizes from 10mm to 38mm, short 
knobs, long knobs, short knobs with two wings, short and long 
knobs with three wings, all with or without line or lines, all in 
matt -finish Nylon with brass fixings. Then there are plug -in caps 
in eight colours, with or without spot or line, pointers in six 
colours, eleven figure dials (or to your spec.) and stators. 

Considering how complex we can make all this seem, 
the Sifam Collet Knobs and Accessories catalogue is a 

masterpiece of clarity. It covers all the technical considerations 
too. Send for your copy and see. 

In addition to this range of Collet Knobs, Sifam make 
Push -on -Knobs in 15mm and 21mm sizes. 

SIFAM LTD 
Woodland Road, Torquay, Devon, England, TQ2 7AY 
Telephone: Torquay (0803) 63822 Telex: 42864 

Agents throughout Europe, Africa, North America and Australasia. SIFAM 
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news 
APRS 79 
As expected, all the sites of the 
Association of Professional Re- 
cording Studios APRS 79 exhibi- 
tion being held from June 20 to 22 
at the usual Connaught Room 
location, have been taken up. Total 
occupied space by the 95 exhibitors 
will be 19,300 square feet, 1,500 
square feet up on 1978. Informa- 
tion from APRS, 23 Chestnut 
Avenue, Chorleywood, Herts WD3 
4HA. 

Reslo to distribute Primo 
Reslosound has been appointed 
sole UK distributor for Primo of 
Tokyo. Primo are one of the 
world's leading manufacturers of 
mic capsules. The Primo range 
includes capsules, dynamic mies 
and accessories, desk mics, and a 

versatile radio mic system. 
Reslosound Limited, Eagle Road, 
Rye, East Sussex TN3I 7N B, UK. 
Phone: 07973 3959. 

Canary consoles 
One company erroneously omitted 
from the recent mixing console 
survey was Canary Mixing Desks 
Ltd, Wandsworth. A wide range of 
PA and recording consoles are 
manufactured including a 10- chan- 
nel stereo mixer with submixer for 
an additional 10 inputs, both 
mounted in carrying cases with 
removable lids, 12/2 and 16/2 con 
soles are similar to 10/2, the 16/2 , 

has an additional aux send (making 
total three) and each channel has 
an illuminated VU meter. Canary 
also manufactures 10/4 main and 
submixers, a 15- channel live PA 
stereo mixer, and provides a custom 
service, in addition to a 400W 
amplifier and electronic crossovers. 
Canary Mixing Desks Ltd, 17 
West Hill, Wandsworth, London 
SW18 1 RB. Phone: 01- 870 7722. 

Lynwood timer 
An electronic timer for mains 
driven equipment has been intro- 
duced by Lynwood Electronics, 
Bournemouth. The Leisure Series 
provides a 24 -hour LED display 
and enables a single time period to 
be set within this 24 -hour period, 
output being mains switched on a 
13A socket. Price is £38.50. 
Lynwood Electronics, 20 Stour - 
cliffe Avenue, Bournemouth BH6 
3PT. Phone: 0202 426299. 
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Sonifex Q -PAC -R 
Recent addition to Sonifex's range 
of NAB cartridge recorders is the 
compact Q -PAC -R which accepts 
the A size cartridge, and features 
simple operational controls - 
merely stop, record and play - 
with full remote facilities, a quick 
start solenoid operated transport 
mechanism, and easy cartridge 
loading. Switched PPM input/ 

output metering is provided by five 
LEDs, and the recorder unit pro- 
duces auto cue stop pulses, pro- 
vides a professional specification 
within a small frame size, and is 
suitable for all broadcasting and 
film dubbing applications. 
Sonifex Sound Equipment, 15 
College Street, lrthlingborough, 
Northants NN9 5TU. Phone: 0933 
650700. 

Accessit signal 
processors 
A range of Accessit signal pro- 
cessors intended for small audio 
'systems has been introduced by 
Bandive Ltd, otherwise known as 
Andrew Stirling, Ivor Taylor and 
Andy Bereza. The first products 
include a spring Reverberation 
Unit with eq (£27), comp /limiter 
with 30dB dynamic range, FET 
gain control element and variable 
attack and decay (£26), Parametric 
Equaliser providing low and high 
tuning bands, with boost and cut 

for each (£26), and a Booster which 
includes four separate amplifiers 
switchable for bal or unbal output 
using electronic balancing and 
providing 0dB or 10dB gain with 
hi -Z inputs on single pole jacks, 
and outputs on 3 -pole jacks (£25). 
A 24V power supply for driving 
four Accessit units costs £23, and a 
variety of leads are also available. 
A file of information and applica- 
tion notes can be obtained from 
Bandive Ltd, 8 East Barnet Road, 
New Barnet, Herts EN4 8RW. 
Phone: 01 -440 9221. Telex: 25769. 

Sifam low cost VU 
meters 
Sifam Limited has introduced a 
new range of audio level meters 
available in two styles, both with 
a scale length of 56mm, the Type 
AL22 and Type AL22F. The new 
VU meters meet all the technical 
requirements of ANS C16.5 -1954 
with the exception of the clause 
relating to dynamic characteristics. 
This is because the new meters are 
more heavily damped and have a 
greater rise time than traditional 
VU meters. However, as the extra 
rise time is of the order of only 
0.1s it is not a critical factor in 
most applications. Type AL22 is 
iII Sifam's Clarity style (a clear 
one -piece acrylic moulding incor- 
porating a black mask and sized 
75mm x 61mm) whilst the Type 
AL22F is in the Clarity Focus style 
(designed for back panel mounting 
and sized 8I mm x 44mm). Optional 
dial illumination is available on 
both types and the meters can be 
mounted at any angle. The meters 
are calibrated to produce OVU 
from a signal 4VU above 1mW 
into 6000 (1.228V). Price of the 
meters is less than £5 for any 
quantity with a minimum order 
level of 50. 
Sifam Limited, Woodland Road, 
Torquay TQ2 7AY, UK. Phone: 
0803 63822. 

HM Electronics cordless 
mic 
HM Electronics Inc of San Diego 
has introduced a new handheld 
cordless mic for the TV and 
professional entertainment field. 
Termed the System 25, the system 
includes a Shure SM58 unidirec- 
tional dynamic element and has a 
soft compressor giving a dynamic 
range capability of 80dB from 
100Hz to 12kHz. The system's 
receiver allows line -of -sight pickup 
at distances up to 500 feet with a 
minimum range of 100 feet under 
adverse conditions. HME claims 
that in combination with its new 
AD series of antenna triple adver- 
sity systems the System 25 is 
virtually free of radio signal drop- 
outs. The system uses a standard 
9V battery and the VHF -FM 
System 25 is non -drift crystal 
controlled. Price of the system is 
$1,570 including fitted road case. 
HM Electronics Inc, 6151 Fair- 
mount Avenue, San Diego, Cali- 
fornia 92120, USA. Phone: (714) 
280 -6050. 38 0. 
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Noise rom 
Roger Mayer Elecizonics 

150 nano second Attack Tkne 
10-96 Dbm Output Noise 

O5% Distortion 
-56 Dbm Maximum Input Sensitivity 
Keying Input 
LED Incication of Non -Gating/ 
Gating Operation mn max 

Scenic Sounds Equipment. 
97-29 Dean Street 
LoQ-don '11l'15RA 
Telephone : 01 -73 2812 

Lake Audio AP3, 
Artilerivej 10, 
DK -2500 Co?enhagen 
De-t r ark 
Telechone: 57C 600 

3M France [!lincom 
Boulward 3e l'Oise, 
35O0) Cergy 
TeL i one _ ?4E 0275 

Model RM68 Model RM38X 
(Retrofits into Kepex Rack) 
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Jade Sound 
portable consoles 
Jade Sound has been providing a 

high class mobile recording, public 
address and equipment hire service, 
based in the Cambridge area, for 
many years. Two years ago, being 
dissatisfied with 12/2 and 16/2 
mixers on the market, Jade Sound 
decided to build its own. The result 
is the Jade Sound Series 2, what- 
ever happened to Series I( ?) which 
comprises channel amplifier 220/ 
and monitor /output module 2301. 
The channel amplifier module is of 
heavy gauge steel construction 
providing a fully balanced input 
with phantom powering option on 
XLR connector, 0 -70dB gain con- 
trol, 3 -band eq, two pre -fade /one 
post -fade aux output groups, stereo 
panning to two main output 
groups, automatic pre -fade listen 
facility, high quality in- channel 
limiter with bypass switch, and 
67mm travel linear fader. The 
monitor /output module is of sim- 
ilar construction with two output 
slider faders, three rotary aux out- 
put faders, twin buffered VU 
meters, stereo monitoring, dual 
3W monitor amplifiers, console 
LS with mute switch, talkback 
system with internal microphone, 
two way intercom and many other 
facilities. Three versions of the 
chassis are available for eight, 12 

and 16 channels, and the chassis 
also includes the mains power 
supply, and multiway D type con- 
nector designed for an optional 
stage box (type 2405). Equivalent 
input noise is better than - 12IdBm 
with 6000 source. 
Jade Sound, 21 Enniskillen Road, 
Cambridge, England. Phone: 0223 
60449 and 022023 4124. 

Top quality tape copying 
from A &M 
Glyn Johns in association with 
A &M Records has introduced 
what is believed to be the most 
modern and technically proficient 
tape copying facility in the UK. 
Operating on the principle that 
high speed duplication of cassettes 
does not fulfil the need for high 
quality stereo tape copies, the new 
facility aims to produce high 
quality, individually made cassette 
copies. The new facilities are 
equipped with three Studer A80 
stereo recorders and Tandberg 
three head cassette machines. Full 
details are available by phoning 
Anna on 01 -385 6338, or by calling 
at The Old Manticore Cinema, 
396 -400 North End Road, London 
SW6. 
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HMS 

SPE TPA -C]UNIá PRODUCTS 

Spectra Sound graphic 
Incorporating the latest in Bi -FET 
circuit technology, the Spectra 
Sound 1(100B graphic equaliser 
provides wide bandwidth, low 
noise (- I00dBm), high slew (13V/ 
µs) and low distortion (IM and 
THD less than 0.008°;;), and is 

Spectra Sound 1000B 

"an intelligent addition to any 
recording facility, road system, or 
application where accurate signal 
processing is desired ". 
Spectra Sound Products Inc, 2245 
South West Temple, Salt Lake 
City, Utah 84115, USA. Phone: 
(801)467 -2842. 

EMS Polysynthi 
EMS has introduced a new live 
performance synthesiser, the Poly - 
synthi, with an optional add -on 
polyphonic sequencer which allows 
even greater flexibility. 

The Po /ysynthi has a large range 
of special effects with instant patch 
switching. Features of the Poly- 
synthi include equally tempered, 
fully polyphonic oscillator bank 
covering nine octaves in six over- 
lapping ranges; 4- octave standard 
keyboard with three simultaneous 
outputs (polyphonic, position de- 
pendent control voltage, and pres- 
sure dependent control voltage); 
two comprehensive voltage con- 
trolled low frequency oscillators 
with variable waveforms; two 
ADSR envelope generators with 
LED displays; analogue delay line 
for echo, chorus, flanging and 
reverberation effects; and colour 
coded panel ergonomics for ease 
of operation. 

The Polysynthi is played by 
means of a 4- octave, pressure 
sensitive, mechanical keyboard 
which supplies polyphonic infor- 
mation to the oscillator bank and 
two control voltages which cot - 

respond to the highest note played 
and the pressure applied. Above 
the keyboard is a 6 -buss, centre -off, 
LED indicated switching system 

which allows the performer to 
choose between two low frequency 
oscillators, two envelope generators 
and the two keyboard control 
outputs. The main panel is divided 
into five coloured sections: two red 
Control sections, comprising two 
VCLFOs and two ADSRs; a 

central blue Sound Source section, 
with three oscillator bank wave- 
forms, noise generator output and 
external input; and two yellow 
Treatment sections with a voltage 
controlled switchable two -pole or 
four -pole filter, a voltage control- 
led amplifier and an analogue 
delay line with voltage control of 
delay and with variable feedback 
and mix. The optional Sequencer 
is able to store up to 10 minutes of 
polyphonic music in its memory. 
A microprocessor controls the 
fully polyphonic sequencer which 
is capable of many simple and 
complex effects such as octave 
additions, transpositions and com- 
plex harmonic voicings. Editing is 

possible with the Sequencer and its 
programming is based on research 
carried out at the EMS computer 
studio. 
Electronic Music Studios (London) 
Limited, c/o Peter Zinovieff, The 
Priory, Great Milton, Oxford, UK. 
Phone: 08446 729. 

People 
David Pickett has been appointed 

lecturer in recording techniques at 
the University of Surrey in Guild- 
ford, the position previously held 
by John Borwick. Prior to coming 
to the University, Mr Pickett spent 
nine years at EMI's Abbey Road 
Studios. 

Michael Samuelson has assumed 
the position of managing director 
of Samfreight Ltd, the London 
based specialist freighting com- 
pany for the film and television 
industries. Shirley Lavis is manager 
of the Cricklewood office, while 
Norman Brett manages Sam - 
freight's Heathrow operation. 

Elliot Schwartz has been ap- 
pointed director of sales for KLH 
Research and Development Corp 
in Westwood, Mass. He was form- 
erly national sales manager for 
Bose Corp, and director of sales 
for Teledyne Acoustic Research. 

Jeff Davies has been appointed 
chief engineer (connectors) of Lee 
Green Precision Industries Ltd, a 

member of the Unitech Group. 
Neve has appointed Mike Black- 

burn European sales manager, and 
Torn Belshaw as sales executive in 
their Royston offices. 

US patent office allows 
Aphex patent 
The patent application for the 
principle behind the controversial 
Aphex Aural Exciter has been 
allowed by the US patent office, 
and will be issued shortly. The 
Aural Exciter was developed by 
Curt Knoppel, and the patent is 
owned by Inter -Technology Ex- 
change, with Aphex Systems Ltd 
having exclusive worldwide rep- 
resentation. The patent office ap- 
proved all 35 submitted claims 
which cover the basic idea of Aphex, 
that is generating a low level 
enhancement signal, which when 
added to the source signal, greatly 
improves clarity and intelligibility. 

Genesis studio systems 
Allen and Heath Brenell has 
recently supplied three Studio 
Package Systems to Phil Collins, 
Mike Rutherford and Tony Banks 
-Genesis. Each package corn- 
prises A & H Modu lar /6/8 console, 
Brenell Mini 8 lin tape recorder 
and such peripherals as remote 
control, varispeed and limiter/ 
compressors. Other well known 
musicians having recently acquired 
the package include Alan Price who 
has also constructed an acoustically 
treated studio. 40 

www.americanradiohistory.com

www.americanradiohistory.com


The Soundcraf t 1 "8- track. 

'roduced after two years of oevelopmen, ifs sophisticated, easy to use, reliable, and its specifications are superb. 

The dock plc to is a rigid aluminium castinç of extreme dimensional accuracy, ensuring the absolute stability of the 

tape path. 
Tape tension is servo controlled, as is the capstan (which has +15, -50% varispeed control), and wow and flutter is 

only 0.03 %. 

Control and monitoring facilities are comprehensive. A simple push -button matrix permits selection of line -in, sync and 

replay for any of the tracks and led's indicate the selected status. 

The tape counter has a plasma display reading in minutes and seconds. There is also a highly accurate search -to -zero 

Facility. 
A special feature of the machine is that the whole of this control 
panel, and the varispeed control, can be used remotely. So once 
the machine is prepared, a single engineer can work a recording 
session without leaving the mixing console. 
Replay S/N is 76dB (reference 510nWb IEC curve A); erasure is 

70dB and record /replay frequency response is +1, -2dB (30Hz 
to 20kHz). 
All signal levels can be adjusted by presets on each channel. The external power supply is fully protected and 

9" rack mounting. 
The Soundcraft SCM 381 -8 is built to the highest professional standards throughout for the production of master 

quality recordings. 
The UK professional price is £5,250 (excluding VAT). It includes all the above features as standard. 

Contact Soundcraft for a brochure giving more details and a full technical specification. 

Soundcraft Magnetics Ltd, 9 -10 Gt Sutton Street, London EC1V OBX, England. Telephone 01- 2513631 or 01 -253 9878. 

Telex 21198. 

ÇOUflOCP 
FS/\ 

MAGNETICS LIMITED 
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New Shure mic and 
speaker 
Shure Electronics has introduced a 
new miniature dynamic mic and a 
new stage monitor loudspeaker 
with high frequency variable dis- 
persion control. The new SMl7 
miniature dynamic lavalier mie is 
a high quality acoustic pickup mie 
with excellent isolation and feed- 
back properties. The mie is 
supplied with 10 feet of cable and 
three alternative mie mounts -an 
expansion mount for fitting to the 
tailpiece of instruments of the 
violin family, an edge mounting 
clip for guitar soundhole or brass 
instruments, and a complete 
Lavalier assembly. Price of the 
SMI7 is £45.60. The Model 703 
stage monitor loudspeaker is a 
two -way unit with a high frequency 
driver and two eight inch heavy 
duty drivers. Control of the high 
frequency dispersion is accom- 
plished through the use of remov- 
able acoustic wedges which in 
conjunction with the capability of 
two tilt angles provides the user 

with four alternative coverage 
selections. Power handling capacity 
of the unit is 100W (continuous 
programme into 8t2) and the unit 
can produce 97dB SPL (IW input 
at four feet). Size of the unit is 

283mm x 587mm x 438mm and the 
price of the Model 703 is £209.40. 
Shure Electronics Limited, Eccles - 
ton Road, Tovil, Maidstone, Kent 
MEI5 6AU, UK. Phone: 0622 
59881. 

Mustang amplifier 
To be introduced at the Sound 79 
exhibition (Cunard Hotel, March 
20 to 22) is a new amplifier from 
Mustang Communications, the DA 
50. Principle features are 40W 
output at low impedance or 100V 
line, three inputs, priority control, 
bass and treble controls, recording 
facilities, aux outputs and a choice 
of 11 input modules. Applications 
include schools, churches, paging, 
and background music systems, 
small stage productions and alarm 
systems, etc. 
Mustang Communications, Nelson 
Street, Scarborough, North York- 
shire Y012 7SZ. Phone: 0723 
63298. Mustáng DA50 

Contracts 
BBC Scotland has purchased a 

Lyrec 16 -track tape recorder for 
television dubbing. Other users 
include Roundhouse, Goodearth 
and Amazon. 

RTS Systems, North Hollywood, 
has sold a $35,000 custom inter- 
communication system to NBC - 
TV Burbank, for use in a new 
KNBC mobile truck. 

Radio Clyde has just installed 
the first of the new MCI JH -600 
series consoles in its Glasgow music 
studio. Having now completed 
construction of its first mobile with 
twin MCI 24- tracks, Radio Clyde 
is now building a second, this time 
for its own use in Scotland - 
equipment will again be from MCI. 
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Lexicon Delta -T delay 
A new lost cost professional audio 
digital delay has been introduced by 
Lexicon. The Delta -T 91 has all the 
performance specifications and feat- 
ures of the more expensive 92 in- 
cluding muting of audio outputs 
during power up /down sequences, 
auto bypass, transformer inputs 
and outputs -the only difference is 

Lexicon Delta-T 91 

a single output, rather than two 
previously. Delay adjustment from 
0 to 120ms is provided, and the 
Delta -T 91 costs $985. 
Lexicon Inc, 60 Turner Street, 
Waltham, Mass 02154, USA. 
Phone: (617) 891 -6790. UK: FWO 
Bauch Ltd, 49 Theobalds St, 
Boreham Wood, Herts. 

JBL cut UK prices 
The continuing strength of the 
pound sterling against the US 
dollar, has enabled Harman (Audio) 
UK Ltd to offer reduced prices on 
a range of JBL products, Full 
details from Harman (Audio) UK 
Ltd, St John's Road, Tylers Green. 
High Wycombe, Bucks HPIO 8HR, 

Metrosound to 
distribute Steeplechase 
Metrosound Audio Products of 
North London, UK distributor for 
several American direct -cut record 
labels (including Crystal Clear, 
Nautilus and Sound 80), has now 
also been appointed distributors 
for the series of direct -cuts being 
produced by a specialist jazz 
company, Steeple Chase Records of 
Copenhagen. The initial three re- 
cordings are Goin' On The Frank 
Strozier Quintet, Shades of Lore 
solo vibraphone from Walt Dicker- 
son (both recorded in New York), 
and Hi Fly from the Horace Parlan 
Trio, recorded in Oslo. Each disc 
costs £8.98 and is available from 
record stores or direct from Metro - 
sound, 4/IO North Road, London 
N7. 

Donald Chave sets up 
audio consultancy 
The well known engineer who 
founded the Lowther Manufactur- 
ing Co, Donald Chave, has set up 
a full time audio consultancy called 
Chave Innovation3. Based in Kent, 
Chave Innovations will operate in 
the audio field and provide a 
service to manufacturers of speak- 
ers, amplifiers, tuners and pick -ups. 
Chave Innovations, The Grannary, 
Jackass Lane, Keston, Kent BR2 
6AN. Phone: 0689 52051. 

Millbank orders 
Over 70 amplifiers manufactured 
by Millbank, have been installed 
by Golding Audio, in Europe's 
largest leisure complex, Blackpool 
Pleasure Beach. A variety of 
amusement rides utilise audio 
visual displays with Millbank sound 
systems, while the entire complex 
is fed with background music from 
a Millbank 10- cassette autochange 
mechanism. Millbank has also 
supplied over 120 sound systems to 
EMI Pathe Equipment Ltd for ABC 
and other cinemas, both in the UK 
and overseas and are fully auto- 
mated. 
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THIS MONTHS SCAMP MEMO... LINE AMPS 

* Stereo Autopanning 
* Control Voltage For Synchronous Effects 

* Compresses, Expands,Vibratos And Ducks 

sole distributors:- Scenic Sounds Equipment 97 -99 Dean Street London WIV 5RA Telephone: 01.734 2812 3 4 5 
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sludlo diary 
Stones Mobile behind the 
Iron Curtain 
The Rolling Stones Mobile has 
seen much active service all over 
Western Europe since it was first 
commissioned in 1971, but until 
June this year it had never been 
required to operate behind the 
'iron curtain' (unless you include 
a previous dash to West Berlin 
through East Germany.) 

The event which brought about 
this unusual assignment was a per- 
formance of the Khatchaturian 
ballet Gayaneli by the Latvian 
company_Ballet Riga. Although this 
in itself was no remarkable occur- 
rence, the reason for the involve- 
ment of the Mobile was to provide 
sound recording facilities for Spec- 
ial Event Entertainments, an LA 
based company who had been given 
permission to film a complete per- 
formance for 'big screen' presenta- 
t ion. The reason for filming the 

ballet in this particular location was 
that of all the different productions 
of this particular work, the Ballet 
Riga interpretation was the one 
which Khatchaturian considered 
the closest to his ideal. 

Consequently. on June 5. the 
Stones Mobile was shipped out of 
Purfleet docks in the charge of its 
regular driver Pete Stevens. On 
June 10 Dave Hawkins, truck 
service manager and co- driver on 
this trip, flew out to Finland to 
join Pete who had by now found his 
way to a place called Kotka, about 
30km from the Soviet border. 

The intention was to rendezvous 
with two Soviet interpreters from 
the Russian television service at a 
place called Vyborg. At this stage 
of the game, Pete and Dave had 
assumed that Vyborg was at the 
frontier since the letter which con- 
firmed the arrangements told them 
that the two interpreters would 

assist them through Soviet customs 
procedures. When they eventually 
reached the frontier both they and 
the camera truck (carrying all the 
film equipment) were quickly helped 
on their way with an equivocal 
'good luck' and a wry smile from 
the Finnish customs men. The 
casual attitude and dress of the 
Finnish officials was starkly con- 
trasted by their greeting at the other 
end of the 15 metre journey through 
no -man's land. After running the 
gauntlet of a succession of signs 
displaying cameras with red lines 
through then, multi -lingual pla- 
cards proclaiming a variety of items 
which were '... Forbidden /Ver- 
boten ... etc', and, as if they 
weren't already aware 'You are 
now entering CCCP', they pulled 
up at the Russian frontier post 
confronted by a couple of uni- 
formed guards with guns over their 
shoulders. 

The first thing they found out on 
arrival at the customs was that 
Vyborg was situated about 60km 
inside Soviet territory, and there- 
fore they had to clear Russian 
immigration under their own steam. 
John Lake, their colleague who was 
driving the camera truck, was im- 
mediately challenged about a 2- 
way radio set installed in the cab of 
his truck. It was hastily removed. 
A group of inspectors in boiler 
suits armed with torches and screw- 
drivers, clambered all over the 
trucks, and apart from numerous 
other things, asked the crew if they 
were carrying any guns. In the 
course of the next 5¡ hours, all the 
varioyts forms were filled, currency 
exchanged, declarations made, per- 
sonal luggage searched, and the 
trucks were even driven onto 
ramps for inspection from under- 
neath. Eventually, the trucks were 
sealed up by officials and the con- 

Below, five of the six 
Panavision 35mm film cameras 

in the Opera House 

Left, production team for Special Event 
Entertainments in position on the 
Opera House balcony 

Below, the rather cramped orchestra 
pit festooned with microphone stands 
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voy was told to proceed to Vyborg. 
The roads were awful. By 15.30 

they drew into Vyborg to the 
appointed meeting place, to be met 
by two agitated inspectors who had 
been waiting around since 8.00 ani. 
The plan now was to push on to 
Tallin in Estonia, via Leningrad, 
which meant covering a further 
400km that evening. By 3.30 on the 
Monday morning, they had made 
it to the Intourist hotel in Tallin. 
Their first impression of a Russian 
hotel was interesting as, according 
to Pete the first thing the hotel 
officials do on arrival is to a) 
relieve you of your passport and b) 
ask you to pay the bill in advance. 
However, this particular hotel, was 
pleasant enough and the food was 
quite good. 

In the morning it was discovered 
that both trucks had had their GB 
plates ripped off for souvenirs. 
This was not surprising, as every- 
where the two -tone camouflaged 
Stones Mobile went in the USSR 
it drew crowds of awe- struck 
spectators. 

The journey from there to Riga 
was uneventful and the destination 
was duly reached as planned on 
June 12. 

Meanwhile, earlier that day, 
Mick McKenna the Stones Mobile 
operations manager and fellow 
crew member Rob Hambling, left 
on a flight to Moscow along with 
freelance balance engineer Ray 
Pricket and the rest of the film 
crew. 

Everyone invo.ved in the opera- 
tion had somehow managed to 
make it to Riga for June 12, and 
the process of finding a place to 
sleep now began. It had been ar- 
ranged that the crew would be 
lodged in the Hotel Riga, literally 
just across the road from the 
Opera House where the ballet was 
to be performed. 

The next day it was time to start 
the real work with a planning 
meeting. The sound truck was 
parked at the back of the hall 

Above left, L to R Robbie Rambling, Dave Hawkins, Pete Stevens and Pay 
Pricket in front of the Stones Mobile 
Above right. Stones Mobile parked in front of Riaa Opera House. with 
lighting generator truck behind 

conveniently close to an exit and 
more customs officials supervised 
the breaking of the customs seals. 
Soon the camera truck was being 
unloaded, and the sound gear 
being rigged. The first problem 
encountered ironically, was to do 
with communications. Riga is in 
Latvia, which, although a membei 
of the Union of Soviet Socialist 
Republics, is a nation with its own 
distinct language and culture. 
However, the two Russian chaps, 
who had been sent along as inter- 
preters didn't speak a word of 
Latvian, so alternative means. of 
communication via Latvians who 
could speak either Russian or 
English had to be found before 
liaison with the theatre technicians 
could be established. 

The next problem that faced both 
Ray Pricket and Mick McKenna 
was the size of the orchestra pit. 
It was approximately 45ft long by 
9 -10ft wide -not a lot of room 
for a 72 -piece orchestra, and 
because the layout was thin and 
stretched compared with a normal 
orchestral layout, Ray decided that 
a multi -mic technique would be the 
safest approach under the circum- 
stances. Other factors to be taken 
into account were an upright piano 
(again because of restricted space) 
and a large variety of percussion 
instruments, which play a very 
important part in the scoring of 
Khatchaturian's music. 

Ray can't remember with ac- 
curacy which mies were employed, 
only that there were many Neu- 
mann U47s, U67s and U87.s on the 
orchestra, along with a selection of 
Shure microphones (mainly 
SM58s). Apart from the close mics, 
there was a row of ambience mies 
about 10 -12ft from the orchestra, 
and the audience effects were 
covered by a Neumann SM69 and 
a couple of U87s. 

Mick encountered great diffi- 
culty in placing the stage -box inside 

the orchestra pit as there was barely 
enough room for the musicians, 
never mind the forest of mies, 
stands and cables that had now 
sprouted up. Another rigging com- 
plication transpired when they dis- 
covered that at certain points in the 
ballet percussive effects are created 
by the dancers when they bang 
various props together on stage. 
The Sabre Dance is probably the 
best known piece from this work 
which uses such effects, and as these 
sounds are an important part of the 
score, it was necessary for Rob to 
rig three mics -one stage right, 
one stage left, and the othei at the 
back of the stage to pick up any 
sound effects coming from these 
areas. 

Having rigged all the film and 
sound equipment on the Tuesday, 
the Wednesday was used mainly 
for a camera rehearsal so that the 
camera crew, using six Panavision 
film cameras, could work out their 
shots and the camera reloading 
schedule. There were to be no re- 
takes or edits, so in order to allow 
the optimum choice of shots at the 
cutting and editing stage, the 
camera reloading timetable in- 
volved meticulous planning and a 

comprehensive communications 
system. The Mobile had therefore 
provided a network of 2 -way head- 
sets for all the cameramen and 
focus -pullers, and talkback mies 
and loudspeakers for the director, 
his secretary, and also for the 
Mobile itself. This system made it 
possible for virtually everyone in- 
volved to be able to speak to every- 
one else. The director's secretary 
performed a running commentary 
on the timing and cueing of the 
film operation, and all that was 
said on the communications system 
was to be recorded on one track 
of the 24 -track tapes, for subse- 
quent reference during the cutting 
and dubbing processes. A 50Hz 
sync pulse was also recorded on a 

separate track, which, as the speed 
of the film cameras is controlled by 
a 50Hz crystal oscillator, would 
allow the final optical and audio 
media to be run in sync, once a 

common sync point had been 
found. 

After the camera rehearsal, which 
was of no use to Ray in ternis of 
getting a balance, there was a full- 
dress rehearsal on the Wednesday 
evening. This was immediately 
preceded by a 20 minute orchestral 
rehearsal, so that by the time the 
full -dress rehearsal started, Ray 
was more or less in a position to 
record this performance as a 

safety copy, despite the fact that 
there was no film in the cameras 
The only concession which the 
ballet company had made with 
regard to the filming was to extend 
the intervals between acts, and so 

allow a certain amount of re- 
grouping of the camera operation, 
and also a reel change inside the 
Mobile. In anticipation of the need 
for continuous recording of each 
act, Mick had loaded one of his 
24 -track machines with I4in reels 
of standard play Ampex 406, and 
the other with l01in reels of 
Ampex 407 long play tape. In the 
event, both methods proved satis- 
factory. 

The camera team were not so 

happy. The Panavi.sion cameras 
were specifically designed for the 
intermittent operation of shortish 
'takes' which are usual in the 
making of a feature film. On this 
occasion they were being asked to 
perform a continuous run, apart 
from reloads, during the entire 
ballet, and therefore there was a 

certain amount of concern, first of 
all about overheating, and secondly 
with regard to the capacity of their 
batteries, which were their only 
source of power. About the former 
problem, they could only keep their 
fingers crossed, but about the 
latter, Mick and his team man- 
aged to rustle up some car bat - 
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teries and connect them up to act 
as a reserve supply. 

After the full -dress rehearsal, 
the conductor came back to the 
truck to listen to a playback and. 
having made a few constructive 
comments, said that he was in 
general very happy. There was 
nothing more to be done now ex- 
cept to wait for Thursday night. 

On the night, everything in the 
Mobile went without a hitch. 
The only potential black spot 
on the horizon was that one 
of the camera power -packs was 
running dangerously low. How- 
ever, the car battery reserve supply 
obviated that problem. After it 
was all in the can' there was a 
celebration involving the cast, the 
film and sound crew, and a lot of 
the local 'bigwigs'. This gave the 
crew a chance to meet the locals 
and have the occasional waltz with 

the ballerinas. who incidentally 
were all very young and very 
beautiful, and, while they kept 
everyone at a suitably respectable 
distance, were obviously pleased 
that anyone from the West should 
be interested enough to come and 
film them. 

There were other more informal 
celebrations including a drinking 
session in the 'House' recording 
studio. This studio was apparently 
quite modest by Western standards; 
it had very limited facilities, and 
was built 'like a battleship', but it 
served as a convenient location to 
exchange glasses of Latvian brandy 
and Scotch. One of the Latvians 
was very interested in rock music, 
particularly Manfred Mann's Earth 
Band and ELO, and although he 
didn't speak English, had about 
a 50°% success rate in singing along 
with a few records he possessed. 

He was also over the moon when 
the sound crew presented him with 
a pile of Stones albums. 

The next day it was time to go 
home. Most of the crew flew back 
to the UK, and after customs had 
once more sealed the vehicles, Pete 
and Dave, along with John in the 
camera truck started on the return 
journey back to Finland. 

Coming through the frontier 
post back into Finland was like 
"stepping back into a new world ", 
according to Pete. He had had a 
slight problem with the Soviet 
customs authority because, as he 
had been paid subsistence money 
for the trip in roubles, he had 
ended up with more roubles to 
convert back into Western cur- 
rency than he had initially been 
given on the way in. His apparent 
profit took a bit of explaining, and 
in the end the officials would only 

give him the same amount of 
Western currency which he had 
originally exchanged into roubles 
The balance, they told him, would 
be available on application if he 
returned to the USSR within the 
next three years. I don't think he's 
rushing to get back. 

The latest news is that Glen 
Glenn Sound have remixed the 
tapes to a surround -sound format 
in the States using a theatre Dolby 
system. Carl Hanseuran, the vice 
president of Special Event Enter- 
tainments, is reported to have de- 
scribed the sound as 'impressive' 
and has recently flown to the USSR 
to arrange a special showing in the 
Sports Palace in Riga, including 
stereo playback facilities. There is 
even some talk of a USA /USSR 
simulcast via satellite! 

Blue Rock Studio, New 
York 
New York's Blue Rock Studio lias 
added an auxiliary recording room 
for live and overdub sessions to 
its 24 -track facilities. The room, 
which is approximately 18 by 23ft, 
has brick and wood surfaces giving 
the room a 'live' quality. This 
quality makes it ideal for horn and 
string sessions and specialised 
drum, acoustic and guitar and 
vocal sounds, and in addition 
makes it suitable for use as a 
natural echo chamber. The new 
room is linked for both audio and 
video to Blue Rock's main studio 
and control room. 
Blue Rock Studio Inc, 29 Greene 
Street, 10013 New York, USA. 
Phone: (212) 925 -2155. 

performances ranging in complex- 
ity from solo instruments up to a 
100 -voice choir. Such was the glut 
of available material that during 
the 8 -week run of the courses 
students received the opportunity 
to plan, record and critique a total 
of 108 live performances. 

Training received by the students 
consisted of training in the theory 
and practice of acoustics, use of 
microphones. operation and main- 
tenance of recorders, function and 
operation of mixers, use of audio 

Aspen Audio -Recording 
Institute 
Summer 1978 saw the inauguration 
at the Aspen Music Institute of a 
new training course, the Aspen 
Audio -Recording Institute, created 
to fill the vacuum caused by the 
shortage of well trained audio 
technicians in the USA. The course 
run by director Harold Boxer 
(music director for Voice of 
America) was conceived as an 
intensive 2 -week workshop for 
students wishing to learn basic 
recording techniques. Four 2 -week 
sessions were run with students 
recording some of the world's 
leading musicians on professional 
recording equipment. The tie -up 
with the Aspen Music Institute 
consisting of the Aspen Music 
School and Aspen Music Festival 
enabled students to record live 
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tape, and experience of mixdown 
to stereo. All hands -on recording 
was done on three Ampex ATR -100 
recorders and an Ampex ATR -700, 
all of the equipment being loaned 
to the institute by Ampex. Practical 
experience was supplemented by a 
series of lectures by leading Ameri- 
can recording industry personalities 
including Thomas Frost, director 
of CBS Masterworks, and John 
Pfeiffer, executive producer for 
RCA Red Seal artists and 
repertoire. 

Bill Aitken 

Regent Sound Studios, 
New York 
Despite the name, Regent Sound 
Studios operate not only in straight 
sound recording, but also specialise 
in sound for video recordings and 
commercials, these activities now 
accounting for up to half of 
Regent's business in certain months 
of the year. President Bob Liftin 
is sound consultant for NBC-TV's 
Saturday Night Lire programme 
and Regent produces the audio for 
many major network and cable 
television programmes. The design 
of Regent's two studios reflects 
Liftin's commitment to audio and 
video. Studio A has two Ampex 
MM -1200 24- tracks, 2 and 4 -track 
AG-400C and ATR -100 tape record- 
ers which all interface with an 
EECO MQS -100 synchroniser also 
interfaced to a U -Matir format 
video cassette recorder for video 
playback locked to the audio 
recorders. The ,ti1/11 -1200s are also 
equipped with I6 -track head stacks 
and a Quadruplex video layback 
head. 

Quadruplex video tape recorders 
also use tin wide tape and the 
layback head allows sound to be 
either played or recorded using the 
MM -1200s onto video tape, thus 
allowing sound dubbing of pre- 
recorded video tapes without the 
expense of a Quadruplex video 
recorder. Studio B is equipped 
similarly to Studio A, but only has 
a single 24 -track and EECO B -450 
reader /synchroniser also interfaced 
to a U -Maiic video cassette recor- 
der. Regent has also ordered an 
Ampex VPR -2 Type C helical video 
recorder using lin tape which is 

being increasingly used by broad - 
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 You won't 
believe your ears 
when you hear 

the quality. 
Or the price. 

U HER CR 240 Stereo Dolby £299' (AV model r iuw, avd rabid 

UHER 4200 IC Stereo £259' 

If your soundtrack is plagued by distortion, hiss 
and noise, it could mean you've never considered Uher 
portable tapedecks - or if you have perhaps the price has 
put you off. 

AVD could make (-~ 
you think again. 
Because we're offer- 
ing both the Uher 
CR240 stereo Dolby 
and the Uher stereo 
4200 IC tapedecks at 
incredibly low prices - 
because we're one of the 
biggest London agents we 
can do that sort of thing. 

And weighingas little as 6lbs, 
their ability really is astounding. 
Allowing you to record action as it happens 
and as it sounds. 

Drop a line to AVD in London and we'll send you 
our catalogue and price list. That way you might even 
doubt your eyes as well. 

Uher tapedecks from the people who distribute 
Bealieu cameras. 

Paces exclusive of VAI 

UHER 

AV Distributors Ltd., 26 Park Road, London NW14SH. Tel. 01- 9358161 

Master-Room 
Reverberation 

Units 
A complete range of superbly 
natural sounding reverberation 
devices equally suitable for fixed 
or portable operation. Master - 
Room models are in reliable daily 
use with broadcasters, film 
dubbing facilities, multi -track 
music recording studios and P.A. 
companies. 
Illustrated : 

Master -Room Model MRIII fixed decay 
time stereo output reverberation unit 

U.K. List £982 

#_`,g 
! ! ! 3 

Sound columns not shown 

Master -Room Model CSR23 EQ 
two independent channel variable 
decay time reverberation unit 
with comprehensive reverb 
return equalisation 

U.K. List £1,435 

For full details on the MICMIX 
Master -Room range contact : 

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

Belgium 
S.E.D., Rue Bara Straat 146, 
1070 Bruxelles. Tel: 522 7064 

A.R.C. SPRL, Rue Th. Decuyper 134, 
1200 Bruxelles. Tel: 771 3063 

Denmark 
Lake Audio APS, 
Artillerive¡ 40, 
DK -2300 Copenhagen S 
Tel : 570 600 

France 
3M France SA, Mincom Div., 
Boulevard de l'Oise, 
95000 Cergy 
Tel: 749 0275 

Holland 
Pieter Bollen Geluidstechnik, 
Hastelweg 6, Eindhoven 
Tel: 512 777 

Norway 
Siv Ing Benurn AS, Skovvn 22, 
Oslo 2. Tel : 565 753 

Sweden 
Tal & Ton Musik & Elektronik AB, 
Kungsgatan 5, 
411 -19 Gothenburg 
Tel: 130216 
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casters around the world. Regent's 
layback facilities are designed for 
mono and stereo which is being 
regularly used in television, and 
unlike normal audio heads on 
video tape recorders, the stereo 
layback head has separate play and 
record sections enabling optimum 
response and S/N from each job. 
Obviously an excellent Ampex 
customer, Regent also uses an 
AD -15 audio tape duplication 
system with two slaves. 
Regent Sound Studios, 25W 56Sí, 
New York, NY 10019. Phone: 
(212) 245 -2630. 

Kaye Smith Studios, 
Seattle 
The Pacific Northwest of the 
United States can be defined as the 
States of Oregon, Washington, 
Montana and Idaho -while some 
would include British Columbia 
(Canada), still further north. 
Admittedly there is little music 
recording happening in Montana 
or Idaho (though rumour has it 

that a fully 'state of the art' 24 -track 
studio is under construction at 
present in Montana), however a 
lot is happening in Oregon (centred 
around Portland) and Steve Miller 
has just opened a 24 -track studio 
for his own productions. 

In Washington State, however, 
it all seems to be happening. 
Centred around Seattle, the indus- 
try here is thriving through local, 
national and international music 
production plus local and national 
radio and television production - 
several 24 -track facilities already 
exist with one under construction 
and several more planned -Sea- 
West Studios having recently up- 
graded to 32- track. 

Apart from the outstanding 
natural beauty of the area, the 
industry also has a rapidly expand- 
ing pool of talent (both local and 
imported) with which to attract 
new business. One such facility is 
Kaye Smith Studios located in a 
quiet area of downtown Seattle. 
Owned jointly by Lester Smith and 
Danny Kaye, the studios were built 
to a Westlake design and began 
life in 1973 as a full multi- purpose 
production house with a staff of 
about 30- writing, producing and 
recording music, film, television 
and radio -the latter being mostly 
commercials ... quite a grandiose 
start. It appears, however, that 
Messrs Kaye and Smith, while they 
had seen the potential of Seattle 
and the Northwest, had seen it too 
soon or had acted prematurely and 
for a long time there was not 
enough demand to justify a staff 
or facility of this size. The result 
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was what is known locally as "The 
great Christmas massacre" result- 
ing from the decision to axe over 
half the existing staff ... presum- 
ably a financial necessity. 

From then on the studio became 
a straight rental facility including 
two staff engineers, Win Kutz and 
Buzz Richmond, who remain to 
this day, while the film side carries 
on with a skeleton staff. 

Studio A is the larger of the two 
sound studios measuring 48 by 32ft 
excluding the traps which in fact 
take up a significant amount of 
working space. These traps ate in 
fact about to be removed as part 
of a major redesign the studio is 

going through -more on this later. 
As A stands, it is a relatively live 
room with the familiar Redwood 
dressing of many Westlake rooms, 
a section of the floor is cork, and 
the large control room window 
provides another reflective surface. 
An iso -booth to the right of the 
control room also provides access 
to the studio. Interesting to see 
the boxed -in piano in A -a debat- 
able practice. Studio B on the 
other hand is very dead with 
absorbent surfaces everywhere: 
measuring 22 by 20ft, it appears 
smaller due to the iso -booth at the 
far end. Evidently with the existing 
design it is Studio B that most 
clients prefer. Control room A is 

the larger of the two at around 22 
x 20ft and both studios are similarly 
equipped. Consoles are API 32/24, 
both having been recently rebuilt 
and debugged, and now give 
extremely satisfactory service. An 
Allison 65K Programmer has just 
been installed in B with similar 
automation due soon for A. 

Twenty -four channels of Dolby 
A, 3M 79 24- track, ATRl00 2 -track 
machines and an assortment of 
Kepex, Gainbrains, UREI /176 and 
LA3A comp /limiters, Pultech equal- 
isers, ITI and Trident parametric 
equalisers are common to both 
studios. EMT stereo plates and a 
live stereo chamber handle the echo 
while Eventide, Pandora and MXR 
digital delay lines shuffle from 
studio to studio. A choice of 
monitors is available -the standard 
being the Westlake monitors with 
Hidley Horns but also ADS 810s, 
JBL 4333As and Auratones. 

On the future of Kaye Smith 
Studios, Leslie Rood (office mana- 
ger) had this to say: "Right now 
Kaye Smith is the biggest and best 
facility in town but we know full 
well that the industry in this area 
is about to take off and that any 
minute somebody is going to come 
in and build a facility to compete 
with us and so we aim to stay 
ahead of them. So far the studio 
has been riding on its laurels 

1979 

because for a long time we were 
the only sizable studio in town 
that had everything -two 'state of 
the art' 24 -track rooms. The whole 
area is growing, the competition 
has already started and more is on 
its way. Hence the redesign of the 
studios in keeping with current 
trends and thinking. Kent Duncan 
of Sierra Audio has been consultirg 
on the new rooms with Mike 
Flicker -probably the area's top 
producer currently and best known 
for his association with Heart. 
Basically the new design involves 
removing the asymmetry of the 
present rooms and returning to a 
basically rectangular room. The 
walls will have louvred areas which 
will lie flat or can be opened up to 
vary the acoustic character. In 'A' 
the Console and window will be 
moved back to allow more room 
and a larger reflective surface. The 
result will be a more active room 
very well suited to rock 'n' roll 
which, let's face it, accounts for 
most of the business, although we 
have seen a lot more jazz going 
through the studio recently. Kaye 
Smith, apart from working with 
national and international clients, 
is actively promoting local artistes 
and producers Win Kutz and Buzz 
Richmond are our staff engineers 
but do a fair amount of produc- 
tion work for outside companies - 
Win exclusively for Maverick Pro- 
ductions in New York and Buzz 
has done a lot for Epic Records 
and other freelance productions - 
and they bring work to Kaye 
Smith. Mike Flicker, Heart's pro- 
ducer, does a lot of work here 
(including the platinum Little 
Queen album) Tom Bell is a local 
producer and promoter who has 
written and produced a good por- 
tion of the Spinners albums and 
also frequently works for Phila- 
delphia International Records. It 
was Tom Bell who brought Elton 
John to Kaye Smith for an album 
-unfortunately Elton was ulti- 
mately unhappy with the project 
and the album was never released." 

Over the years, in addition to 
Steve Miller, the Spinners and 
Heart, many great names have 
worked at Kaye Smith - Bette 
Midler, Dionne Warwick, Johnny 
Mathis, Tower of Power, Bachman 
Turner Overdrive, Striker -a local 
band who made the national charts 
with their first album, are tenta- 
tively returning soon to Kaye Smith 
to record their second album on 
Arista Records. Local band 
Gabriel are regular clients along 
with top Hawaiian rock duo 
Cecilio and Kapono. At present, 
Win Kutz is working on an album 
project for CBS Records and Bob 
Johnstone is booked for the near 

future to record an album with Joe 
Ely for MCA Records. Steve 
Miller is provisionally booked in 
to mix his forthcoming album. 

A brief word with Dave Matthew, 
Kaye Smith's chief engineer, on the 
subject of new equipment purchases 
is of interest. Apart from generally 
keeping an eye on all new products 
entering the market place, his 
particular interest is in the new 
Lexicon DDL and noise gates. 
Mike Flicker rarely, if ever, uses 
Dolby or dbx noise reduction with 
his productions but will use a noise 
gate wherever he can. With this 
in mind the Kaye Smith engineers 
are taking a close look at the ADR 
Scamp system and comparing the 
Scamp gates with Roger Mayer 
gates. It will be interesting to know 
who scores most points! 
Kaye Smith Studios, 2212 Fourth 
Avenue, 98121 Seattle, USA. 
Phone: (206) 624 -8651. Enbee 

A V - Elektronik, 
Stockholm 
A V- Elektronik is certainly not a 
typical Swedish studio. It is situa- 
ted in the centre of Stockholm 
within walking distance of the 
concert house and is on the sixth 
floor of a block close to a busy 
shopping centre. The studio, 
which in 1955 housed an Inter- 
national Radio Station IBRA, was 
bought by the present owner, 
Goesta Konnebaeck, in 1966 and 
divided into two sections. 

The first section, dealing with 
music, comprises a 16 -track studio, 
a control room and mixing room. 
The studio, designed by Sten 
Walstroem, a Swedish professor of 
acoustics, is 750 square feet and 
based around a system of inclining 
walls giving different acoustical 
effects. One of the most noticeable 
features of the studio are the micro- 
phones which are Neumann U47s 
and now almost unobtainable in 
Sweden, and therefore much sought 
after. Goesta tells me that several 
offers for them have already been 
turned down ! The control room 
is 320 square feet with a custom 
built desk by Centroson and Ampex 
16 -track machines, amplification is 

by Quad and speakers by JBL. 
The second section is the larger 

of the two and specialises in 
material for schools and companies, 
such as language tapes, still films 
and in addition certain programmes 
for Swedish radio are recorded 
from time to time. This section 
comprises two small talk studios, 
two control rooms and three 
mixing rooms, complete with 20 
Revox copy machines for open reel 

48 0 

www.americanradiohistory.com

www.americanradiohistory.com


Publison Audio Professional 
Manufacturing 

CATCH THE "NEW' SOUND WITH 
THE "NEW'AUD /O COMPUTER!... 
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210 kilobit), this device allows many original effects : 

Dual delay, with various combinations bandwidth maximum delay (bandwidth up to 20 kHz. Delay up to 1200 mS. On 

request, up to 5000 mS). 
Echo 
Pitch shifting, from -2 to +1 octave. Sophisticated micro computer operates phase-coincide-ice of joining points, and eliminates "glitches ". Minimum and maximum 

delays of pitch- shifting are adjustable. 
Automatic arpeggio 
Reversed sound : electronic equivalent of a magnetic tape running reversed. Reversed sound can oe itself pitch- shiifted. 
Memory latch: memorized sound can repeat indefinitely. Start, length, reading sense and pitch -shifting of repeating sequency are adjustable. Numerous applications : 

rhythm with any natural sound, memory synthesizer, by means of associated keyboard, ETC ! 

PUBLISON 

DHM 89B2 

DHM 89 B2 

.5l ie'p '-'.<sC ,Aeetd,a oviki.E 3?iV f .S9ZiP,tis 
OELT s .. . _ 

nr[N v,iw 

P " 

s OE4V ` _ M.P." I ® s 13 .0 5 CNOSSOONTTIO 
CROS N+ ) O s 

S tiTJ CROSSVOINT ]- 

EHVELOÆESVNCNIp 

TRUE STEREO 

OS OOH- SrEREO 
IINPOIS 01ILE01 

0 

.m 

1N030 
aam 

I%+T On . . üpUi IEVEI 

Similar to DHM 83 B, but with true stereo possibility : 2 independent inputs, 2 independent 
pitch ratio. 

FOR FURTHER INFORMATION CONTACT P 

Publison Audio 
5 -7 -9 RUE CRE 

T 

www.americanradiohistory.com

www.americanradiohistory.com


studio dial" 

tapes to enable direct sales to 
schools and companies. 
Goesta, owner, studio manager and 
chief engineer, is assisted by two 
engineers. The three work together, 
even carrying out all studio repairs 
in a specially equipped laboratory 
close by. Improvements are con- 
tinually in the air and Goesta tells 
me that at the moment plans are 
being drawn up for a new mixing 
room which will make five in all. 
A V- Elektronik AB, Sveavaegen 
34, S -lll 34 Stockholm, Sweden. 
Phone: (08) 24- 01 -30. Sarah Pink 

Red Bus Recording 
Studios, London 
Amongst the current glut of new 
studios and the rebuilding and re- 
equipping of older studios cur- 
rently taking place in London, a 
recent addition to the fold has been 
Red Bus Recording Studios. Situ- 
ated in North West London not far 
off the Edgware Road, it is rather 
surprising having wandered through 
the local stallholders wares to find 
that an unlikely looking terraced 
building, houses recording studios. 
Appearances belie the excellent 
facilities and decor which lie within. 
Passing through the wooden double 
doors at the entrance to Red Bus is 
like going from chalk to cheese. 
The reception area and indeed the 
whole of the studios, plus Red Bus 
Records (who are housed in the 
same building), are extremely taste- 
fully decorated. The use of earthy 
colours and finishes such as natural 
wood gives a very relaxed atmos- 
phere which isn't tiring to the eye. 
It is interesting to note that with 
the increasing similarity of equip- 
ment facilities H many London 
studios these much more 
attention is ' to decor 
and more ;es as a 
means or The 
present 's 
make 
pier 
yr 

fatigue. This forethought in the 
initial planning for the studios has 
been carried through in many ways 
including items such as the pro- 
vision of an underfloor technical 
earth (three special copper pipes 
sunk into the ground) rather than 
the use of a mains earth with its 
attendant possible hum loop prob- 
lems and mains bore interference 
problems. 

The design of Red Bus' two 
studios by the Eastlake design 
team, but with several additional 
customised features specified by 
Geoff Calver, reflects Geoff's studio 
experience. Geoff started at Pye 
as a disc cutting engineer, then 
joined the Pye Mobile as an assist- 
ant sound engineer, and was the 
chief engineer at Marquee prior to 
moving to Red Bus. His experience 
has obviously been put to good use, 
as unusual features which the 
studios exhibit, such as individual 

However, Geoff said that the 
measurable acoustic difference is 
only of the order of a few milli- 
seconds. Despite this, brass and 
string players and singers have found 
the live area very useful and brass 
players appreciated the facility as it 
meant that they didn't have to play 
too hard to achieve the required 
sound. This is important as the live 
area helps solve pitch and tonal 
difficulties with brass instruments 
caused by overplaying. 

The control room for Studio One 
like the studio itself is spacious and 
well laid out and offers excellent 
vision to the studio. It is equipped 
with a 42/42 MCI JH- 512LÁ1 
fully automated mixing console 
with plasma display meters and 
spectrum analyser. The console 
has a number of customised features 
including custom equalisation and 
the 1 :0 channel modules running 
from right to left so that the main 

Red Bus Studio One in the control room. Left: Tony Swain, 
right Geoff Ca/ver 

foldback control and built -in direct 
injection on the transformers on 
the mie lines, are examples of this 
experience being put into operation. 

As already stated, studio design 
',y Eastlake using the usual 

'ies and decor style. Studio 
'00 square feet and will 

up to 40 musicians, 
th, two isolation 

-+, and a live 
-tudio. The 

modate 
is 

/1i b 40i 
S <<ó' 

. - °s 

24 returns appear in front of the 
engineer for monitoring. Regarding 
the custom equalisation Geoff 
said this is to be converted to 
parametric eq in the near future. 
The available tape equipment 
comprised four MCI machines (a 
24- track, two 2- tracks and a 2/4 
track) with all machines being 
Dolbyed and remotely controlled 
from the console using an MCI 
Autolocate II. Monitoring loud- 
speakers are Eastlake designed 
using Gauss units driven by Am- 
cron DC300 As in conjunction with 
White i- octave eq, with Auratone 

¡speakers for checking coni- 
tv with normal domestic 

During my visit to Red 
Tony Swain was 
,!ssion for Paul 

Blue produc- 
`heard were 

pleasing 

Ancillary equipment available in 
Studio One includes EMT plates 
and Master Room stereo echo 
units, Eventide digital delay and 
Harntoni_er, MXR Hangers and 
phasers, Kepex and Meyer noise 
gates, Marshall Time Modulator, 
APSI equalisers, Urei and dbx 
comp /limiters, Aphex Aural Ex- 
citer, Sony TC229 cassette deck 
and Dual turntable. Mies in use 
include AKG, Beyer, Electro- 
Voice and Neumann models. Studio 
One also has available a Steinway 
.Model B grand piano, Fender 
and Champ amplifiers, Roland 
synthesiser and Elka string synthe- 
siser at no additional charge. 

Red Bus' Studio Two is a modest 
sized studio of 400 square feet 
which is basically used for over- 
dubs, voice -overs and percussion 
recording although it can also be 
used as an annexe to Studio One. 
The control room is equipped with 
a 28/24 MCI JH- 128B /LM mixing 
console and an MCI 24 -track 
machine together with three MCI 
2-track machines, all with Dolby. 
Ancillary equipment includes Audio 
& Design and dbx comp /limiters, 
Eventide flanger, Delta Lab digital 
delay unit, Meyer noise gates, and 
a Master Room stereo echo unit. 
The control room can be used as a 
mixdown room and additionally the 
two control rooms can be linked 
together for 46 -track recording. The 
tie -lines are already laid in and Red 
Bus are currently awaiting delivery 
of the MCI SMPTE synchroniser 
to link the two 24 -track recorders. 

The studio complex is fully air 
conditioned and has video lines 
connecting the studios and control 
rooms for video demonstration 
facilities, auditioning, etc. Building 
of the Red Bus studio complex 
began in May 1978 and took four 
months to complete the first 
session taking place on October I. 
Since opening, the studios have 
been very busy, user's having in- 
cluded arranger /producer Del New- 
man, French producer Bernard St 
Paul, the Three Degrees and Patti 
Boulaye. 

As an example of current think- 
ing and of studio design, Red Bus 
is certainly impressive. Geoffrey 
Calver and Eastlake have good 
reason to be proud of their achieve- 
ment which owes much to the 
implementation of hard won ex- 
perience and careful forethought 
and planning. Studio user's appear 
to be well pleased with the facilities 
and decor, which can't be bad. So 
it only remains to say well done 
chaps ! Red Bus Recording Studios, 
34 Salisbury Street, London NW8 
8QE, UK. Phone: 01- 402 911 1. 

Noel Bell 
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THE JENSEN DIRECT INJECT BOX 
YSCENIC SOUNDS 

UIPMENT 
HIGH QUALITY 
JENSEN TRANSFORMER 
PO GRADE JACK SOCKETS 
RECESSED SWITCHES 
PROTECT AGAINST 
DAMAGE AND DUST 
GROUND LIFT SWITCH 
SWITCHABLE PAD 
SWITCHABLE HF ROLL OFF 
LESS THAN 0.02 % THD 
AT 1KHz 
For full details on the 
Direct Inject Box please contact : 

Scenic Sounds Equipment 
. 97 -99 Dean Street, 

London W 1 V 5RA. 
Tel: 01 -734 2812 3 4, 5 

Amber 4400A: 
top studio performer. 
AMBER 4400A MULTIPURPOSE AUDIO TEST SET. Designed for 
an industry where time is money, and maintaining top performance is 
essential. It saves you time by integrating virtually every test and 
measurement function you could need. It cuts setup time, and assures 
quality equal to or exceeding competitive equipment, but at a fraction 
of the cost. 
With your oscilloscope, the Amber 4400A can plot the frequency re- 
sponse of a tape recorder or monitor system; measure the weighted 
noise of a console; plot the phase response of an equalizer or check 
the transient behaviour of a speaker; tune your room or measure the 
RTen of your studio. Optional interface lets you make hard copy plots 
with any XY recorder. 
The Amber 4400A combines versatility with quality. It integrates sine, 
function, sweep, tone burst and noise generator; autoranging digital 
dBm meter and frequency counter; multimode filter; spectrum 
analyser; frequency response and phase response plotter. 

The Amber 4400A lets 
you make sure your 
product is always at its 
best. 

Z .0° 

UK Distributors 
Scenic Sounds Equipment 
97 -99 Dean Street, London W 1 V 5RA 
Telephone : 01 -734 2812 

Amber Electro Design Ltd. 

4810 Jean Talon West 
Montreal Canada H4P 2N5 
Telephone (514) 705 4105 amber 
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Tannoy are 
pleased to announce... 
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...a Professional 
Products Division 

We estimate that fully 1/3 of Recording and 
Broadcast installations world wide rely on 
Tannoy Dual concentrics - not bad for an 
R 8- D effort! But the evolution of both 
technology and music will increasingly require 
a combination of acoustic output and 
bandwidth that presently is unobtainable. 

In meeting these requirements, our new 
monitors set standards for performance, 
reliability and sheer honesty of sound that, with 
respect, we feel could only come from a firm 
with our experience and technology. 

For example, you can have long -term acoustic 
output of 116dB SPL across the entire spectrum 
from 40 to 20kHz. 

You can select flat low frequency response right 
down to 20Hz, by trading 6dB of acoustic 
output. 

You can have a Bessel- filter electronic crossover 
that provides variable time delays to precisely 

match acoustic centres of drive units - not only 
to a common plane, but to a precise common 
point in space. 

You can have half -power third harmonic 
distortion figures of less than 1% all the way up 
to a 5kHz fundamental -which places them well 
above the recorded spectrum. 

You can have peak power ratings up to 1000 
watts for 5 seconds, so you can be forgiven 
those late -night errors with tape rewind. 

You can have high frequency dispersion of 
±3dB at 20kHz over an included angle of 120 °. 

You can have walnut or black ash enclosures, 
constructed of 1" particle board and 1" 
plywood. 

These attributes have been combined with the 
traditional Tannoy virtues of coherent sound 
source, stereo imaging; of freedom from 
listening fatigue; of reliability and repairability; 
of consistent sound from unit to unit. 

Five products will be available in June 1979 
1. The Buckingham Monitor - three way 
system, with two 12" L.F. drivers. 94dB 
sensitivity, 150 watts continuous. 

2. The Classic Monitor - High power version 
of our famous dual concentric. 90dB sensitivity, 
100 watts continuous. 

3. The Super Red Monitor - by popular 
demand, a high power version of our Monitor 
Red. 92dB, 100 watts continuous. 

4. LRM - a 10" version of the Super Red 
in a "Bookshelf' enclosure. 92dB 100 watts 
continuous. 

5. The Tannoy "Crossunder ". A Bessel- filter 
hybrid crossover for bi- amping that combines 
passive crossover elements with buffer amps, 
continuously variable time delay circuits, and 
lo- frequency parametric equalizers. 

Available for inspection and audition at A.E.S. Brussels. Sheraton Hotel. March 13 -16th. 
Stand No 317 Demonstration Room 416 

To Tannoy Professional Products. St. John's Road, Tylers Green, High Wycombe, Bucks 
HP108HR, England. Tel. (049481) 5221 

Please send Product Technical Data to: yCyy 
The European Professionals 
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MAGNETIC TAPE is becom- 
ing more and more a part 

of our daily lives, being used for 
applications ranging from the 
highly critical requirements of 
aerospace research to recording 
the unique sounds of the latest 
'pop' group. This article is essen- 
tially concerned with audio tapes 
produced for professional record- 
ing studios and broadcasting 
stations but also examines some of 
the ways in which research chem- 
ists make a serious contribution to 
the state -of- the -art in modern 
recording techniques. 

Essentially magnetic tape com- 
prises a piece of plastic support 
coated with a layer of paint made 
from rust (yes -common rust) 
particles with a suitable binding 
agent. This is then wound on to 
spools, boxed, and another con- 
signment of magnetic tape goes 
on its way. Simple isn't it? Let's 
start again .. . 

The first principles of magnetic 
recording were defined by the 
physicist Obelin Smith around the 
year 1888, and the first practical 
applications of these theories were 
developed in 1898 by the Danish 
engineer Valdemar Poulsen who 
used piano wire wound around a 

drum and cranked by hand. Sub- 
sequently steel tape was used for 
the recording medium, but one 
practical disadvantage was that at 
high speeds it behaved more like a 

band saw (the tape edge can't 
have been too smooth) than a 

recording machine and a few finger 
tips were almost certainly lost! It 
is significant that even today, an 
operator can still get a nasty cut 
from the edge of a tape running at 
high speed. Magnetic recording has 
certainly come a long way since 
those early days, even if the prin- 
ciples used are still basically the 
same. But initially progress was 
marked by fits and starts of 
inventiveness and a slow accelera- 
tion of public interest. One of the 
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from Rust to Tape 
Steve Billige (Racal -Zonal) 

Magnetic tape is an essential ingredient of the recor- 
ding process, but what actually are the ingredients 
of the tape itself? Steve Billige, technical services 
manager of Racal -Zonal, examines how different 
formulations and preparations can provide different 
recording and handling characteristics. 

very early inventions which hardly 
saw the light of day was a cotton 
thread impregnated with iron filings, 
but in hindsight this was remark- 
ably close to our present modern 
day concepts. 

Paper was reasonably successful 
as the base material for the iron 
filings, but suffered from harsh 
treatment. In 1944 the first modern 
plastic based tapes appeared, along 
with the first simple coating for- 
mulations. Early formulae were 
based on gamma iron oxide, 
modified polyvinyl chloride poly- 
mers as binders, and a carrier sol- 
vent. Quality was far from being 
high and deficiencies were only 
too apparent as the hardware 
developments imposed more strin- 

gent demands on the recording 
media. The base support, cellulose 
acetate, a material still well known 
in the motion picture industry, 
suffered largely from humidity 
instabilities and a lack of robust- 
ness as it snapped easily. PVC was 
stronger, but polyester is now the 
most popular with both manufac- 
turers and users alike. Improve- 
ments were also made in the for- 
mulation, and the growth of 
additives such as lubricants, adhes- 
ion promoters and stabilisers have 
created a complex manufacturing 
process. 

Techniques first experimented 
with in the late 19th century have 
been refined and improved, gain- 
ing acceptance in the fields of 

Coating machine with in line polishing rollers 
producing jumbo rolls 

entertainment, industry, research 
and education. Surprisingly, the 
base material plays a major part in 
some of the final properties of the 
tape. Polyester (polyethylene tere- 
phthalate to give it the technical 
name) is immensely strong even 
when thin and resists stretch, 
shrinkage and reasonable punish- 
ment from heat and moisture. The 
thickness chosen is a complex 
function dependent upon the accep- 
table limits of print -through and 
the mechanical details of fitting a 

specific length of tape onto a cer- 
tain reel size. Polyester hase 
material is usually supplied to the 
user's specifications in base thick- 
ness, width and length. Profes- 
sional audio tapes use a 35 micron 
base for standard play and between 
19 and 23 microns for long play_ 
The width of the 'jumbo' roll or 
web varies between I2in and I8in 
as the ideal size for 'practical use. 
Web width is of course a multiple 
of the end width to be cut, allow- 
ing for some edge wastage. Length 
is also in multiples of the end 
required lengths, so a 5,000ft reel 
will produce two 2,400ft reels with 
an allowance for wastage. 

The magnetic lacquer or 'paint' 
coated onto the base support 
defines the majority of the elec- 
trical properties of a tape. The 
ingredients used in making this 
lacquer affect the electromagnetic 
properties. Other considerations 
are the thickness of the coating, 
the length of time and method in 
which the ingredients are mixed 
and the subsequent surface finish- 
ing. In modern tape technology 
there are four basic ingredients: 
ferric oxide, resin binders, carrier 
solvents, and additives. The most 
important single constituent in 
audio tape is ferric oxide and in 
defining the parameters of the tape, 
oxide coercivity, shape of oxide 
crystals, the amount of air trapped 
between the particles, and the 
amount of moisture in the oxide 
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must all be taken into considera- 
tion. The size and shape of the 

oxide crystals have an effect on 

both the signal -to -noise and signal 
transfer characteristics while coer- 
civity affects noise, sensitivity and 

bias. In general a compromise is 

reached depending on the manu- 
facturer's and user's specifications 
for the end product. Since a care- 

fully controlled layer of these par- 
ticles is applied to the polyester 
hase material, some adhesive and 
dispersive properties are required 
and these are added to the oxide 
in the form of resin binders. These 

binders, primarily chosen for their 
adhesive properties, flexibility and 

durability, coat each particle and 

fuse them to the base. 

The final magnetic lacquer must 
achieve the highest possible degree 

of purity and on the surface, its 

manufacture is simply a matter of 
grinding the oxide crystals with 
the hinder until a regular disper- 
sion is obtained -hut this is prob- 
ably the most difficult process in 

the whole cycle if the end result is 

to he lop quality tape. A poor dis- 

persion will lead to objectionable 
tape noise, had signal stability, 
low high frequency response and 

excessive head wear. Several addi- 
tives are included in modern for- 
mulations for specific purposes. 
For example, the tape must pass 

evenly across the heads without 
tape squeal or head wear. This can 

he overcome in the manufacturing 
process by adding lubricants such 

as silicone and tungsten disulphide 
whilst other additives include car- 

bon which reduces the electrical 
resistance of the coating and thus 

reduces the static attraction of 
dust particles. The end result of 
additives is improved physical 
performance of the tape on the 

deck and fewer drop -outs. As many 
of the basic ingredients arc dry in 

powder or particle form, it is 

necessary to use a liquid solvent 
or carrier agent. The solvent is 

chosen for its low boiling point and 
will evaporate during the coating 
process far casier than water. 

The raw ingredients discussed 

are essentially simple and few in 

number, but the way in which they 
are mixed together is of paramount 
importance. This process is known 
as milling and the object is to break 
down and disperse all the ingredi- 
ents into a lacquer. Considerations 
here relate mainly to milling time 
and temperature selection; also to 
the type of mill and to the milling 
medium. If the milling time for a 

given product is increased, a 

number of parameters will change. 
Bias noise will decrease, the bias 

requirement will decrease. high 
frequency sensitivity will increase, 
low frequency sensitivity will 
increase and there would he a 

degradation in print -through char- 
acteristics. Just to give two simple 

Close -ups polishing rollers 

examples, a low print tape requires 
a short gentle mill whereas a high 
output tape will require a harsher, 
more vigorous and longer mill. So 

even at the start of the process, 
some compromises hase to he 

made. 
Although storage affects the 

lacquer and must he limited to a 

minimum, some short term storage 
of lacquer is necessary. The stor- 
age vessels contain more lacquer 
than required to produce any one 
hatch of tape. In this way there 
are several lacquer hatches blend- 
ed together at the sane time. thus 
smoothing out hatch inconsisten- 
cies. Should the measurements, 
conducted on the final product, 
show trends away from the mid- 
point standard, then adjustments 
are made in following batch 
additions. Thus the amount by 

which the hatch is likely to vary is 

very small indeed. 
The highly refilled magnetic 

lacquer must now he laid onto the 
support with a thickness accuracy 
within millionths of an inch. From 
large sacs of the filtered lacquer, 
coatings are applied to the washed 
and surface treated support by one 

of two methods. The first is to 
meter lacquer on to the support 
which is then smoothed and excess 

lacquer removed. Another com- 
monly adopted technique is 

similar to offset printing, where 
the lacquer is transferred under 
pressure by rollers. 

While the coating is still in the 

wet state, it is necessary to align 
the oxide particles by using a high 
powered magnetic field. This is 

called orientation and achieves a 

far higher level of uniformity and 
sensitivity, and is extremely impor- 
tant for multitracking and record- 
ing master's. Sensuisity must he 

uniforms in both forward and 
reverse direction, and also in reel 

after reel of tape. The coated sup- 
port is then dried in a tunnel oven, 
evaporating the solvent and fusing 

the resin hinder and oxide par- 
ticles to the base. Perhaps the 
single most important considera- 
tion at this stage is the coating 
thickness. Basically oxide thick- 
ness is determined by the product 
required. A high frequency product 
such as video or instrumentation 
tape requires a thin coating less 

than 7.5 micron whereas a low 
noise low print tame will require a 

coating thickness between 12.5 

micron and 18 micron. Oxide 
thickness also determines the maxi- 
mum output available from the 
tape the thicker the coating, the 
greater is the recording current 
required for saturation. Greater 
thickness also reduces distortion 
at normal recording levels but 
requires increased levels of bias. 

The absolute noise level of the 

tape is affected by oxide thickness 
since this is related to the hulk of 
active material in the replay head 
gap field at any one tine. Modu- 
lation or DC noise is related to 
the density, evenness of dispersion 
and thickness and regularity of 
particle size. 

Most modern audio tapes are 
subjected to a second coating 
process - back coating. Music 
mastering and stereo broadcasting 
tapes are required to be wound 
quickly without leafing in the wind. 
if a leaf occurs, the tape can easily 
be damaged when handled. This 
happens because air is unable to 
escape fast enough from between 
the smooth layers during a fast 
wind. If on the other hand the 
revetse surface is matt backed, the 
air will he trapped in the imperfec- 
tions of the backing, resulting in 

an even wind. Again, a compromise 
is required. the back coating must 
he rough enough to trap the air 
but not too abrasive. In addition, 
a rough backing can cause print - 
through during storage of the tape 
due to the imprintation of the 
backing on the oxide surface, and 
any tendency of the hacking to 

shed will result in drop -outs. 
The manufacturer is left with 

his final variable -- surface polish- 
ing. By glazing the oxide surface to 
a greater or lesser degree, the 
manufacturer can alter frequency 
response, bias requirements, sen- 

sitivity, noise, print -through, signal 
stability, head wear, tape wear, 
tape friction and winding proper- 
ties. Extensive research has been 

devoted to surface finishing and 
this is one area where the effects on 

product performance have become 
more clearly defined during the 

past few years. This high degree of 
surface finish is obtained by calen- 
dering, the tape being compressed 
between two rollers, one chrome 
and one paper roller. In general, 
the higher the pressure the higher 
the surface finish. Over polishing, 
however, can result in oxide break- 
up. If the surface is correct, head 

contact will be good resulting in an 

excellent high frequency response. 
A compromise on surface finish 
must therefore be made in order 
to obtain the best high frequency 
response without causing drop- 
outs. 

Until now, all operations have 

taken place on the 'jumbo' roll 
or web which now has to go 

through a slitting process to pro- 
duce the required end product 
widths. This is an easy choice for 
the production controller since he 

knows the exact configuration that 
the user wants. It is not however 
such an easy task, for the engineer 
who has to prepare the slitting 
equipment, partly because of the 

precision requited and pat tly 
because of the number of different 
widths that may be required - 

in, Un, I in and tin, to say nothing 
of metric cassette widths. To 
ensure straight edges without even 

microscopic debris or damage, is a 

precision task. With the addition 
of tension controls, microsteering, 
cleaning and inspection stations, 
modern slitting machines would 
hardly be recognised against earlier 
counterparts. The continuous 
movement towards more recording 
tracks of narrower size, slower 
speeds and higher frequencies, 
imposes new demands to raise the_ 

level of slitting technology, if skew 
and cyclic output variations are to 

be contained and edge track 
stability maintained. 

Tape of required width, with or 
without coloured leaders and trail- 
ers is now wound onto the spool at 

precisely controlled ten ;ions. 
Another variable here --the spool. 
Plastic spools tend to be light and 
cheap. but suffer from lack of 
rigidity. Normally any tape over 

in width is wound on to a 

semipreeision, balanced metal 
spool. The spools must have cut- 
outs to show the tape, but too 
many cutouts can result again in a 

lack of rigidity and support. 54 0 
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From Rust to Tape 

The final stage of manufacture 
is carried out in the test area where 
visual and electrical inspection 
ensures that the manufacturer has 
produced a tape conforming to his 
own and the industry's standards. 
Test equipment used is industry 
compatible and some of the finest 
available. Considering the many 
stages of production necessary to 
obtain a consistent product, the 
measurements which have to be 
carried out must be of a very close 
tolerance indeed. Due to the very 
specialised nature of the industry 
much equipment is manufactured 
in -house and there are BH loop 
(hysteresis curve) testers, infra -red 
spectrometers, humidity and tem- 
perature cycle cabinets, spectrum 
analysers, XY plotters and pen 
recorders. There are any number 
of high quality tape transports to 
check all the parameters which we 
have listed as variables. Small 
variations in the production pro- 
cess can cause large variations in 
the end product. A good example 
is coating thickness variation. 
Should the thickness vary from 
the optimum and become too 
thick, the product's bias require- 
ment will be high, distortion will 
improve, noise will become worse, 
1kHz sensitivity will improve and 
high frequency sensitivity will 
deteriorate. 

In addition to the careful scru- 
tiny given to the tape in the test 
area, additional checks are carried 
out by an end of line inspection 
team. The members of this team 
select random tapes from each 
finished production batch, cover- 
ing the width and length of the 
'jumbo' roll. These tests ensure 
that the production and quality 
control processes have all been 
carried out and that the finished 
product is of a consistent high 
quality. Only now can the tape be 
electrically erased, sealed in an air- 
tight polythene bag, put into its 
box and sent to the warehouse for 
onward delivery. Going into the 
Racal -Zonal warehouse are a range 
of three professional audio tapes 
designed to meet the needs of a 
very discerning market. This is 
because we have identified each 
user and the compromises neces- 
sary in the 'trade -off' principles to 
produce a specific product. In 
common with other high output/ 
low noise tapes, print -through is 
to some extent sacrificed while 
conversely high frequency sensi- 
tivity must be sacrificed to achieve 
a good low print tape. There are of 
course some parameters that are 
never traded off -these being the 
physical specifications. 

The professional recording studio 
industry, if invited to write their 
own specifications would differ 
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vastly in their requests from broad- 
casting organisations and dupli- 
cating houses. From the wide 
range of independent variables, we 
have combined and permutated to 
produce a range of tapes to suit all 
professional users. This range 
includes hin, lin, lin and 2in 
widths and covers all audio applica- 
tions including music mastering, 
broadcasting, duplication and tele- 
communications logging. In addi- 
tion, within the product range 
there are tapes designed with 
extremely low print -through char- 
acteristics for applications such as 
speech mastering and for location 
recording on portable recording 
equipment. Racal -Zonal also pro- 
duces a range of low noise /high 
output audio cassettes. 

In the production of precision 
magnetic recording media for 
professional users, quality control 
is of paramount importance and 
the manufacturer takes this serious- 
ly at every stage of manufacture. 
From the intake of raw materials 
to a check on the seal of the poly- 
thene bag and the identification on 
the box, each vital stage of the 
process is subjected to the same 
critical appraisal. My company 
employs one quality control engin- 
eer for every five production work- 
ers, and quality control staff 
include chemists, physicists, and 
mechanical and electronic engin- 
eers. 

Quality control starts with the 
basic raw materials, checking for 
impurities in the chemicals. Base 
rolls are subjected to checks of 
surface roughness, tensile strength, 
cleanliness and distortions. Spools 
are checked for accuracy, rigidity 
and balance. Constant samples are 
taken from each mixture of lacquer 
to check for the correct viscosity 
and even dispersion, before releas- 
ing the batch to the coating opera- 

tors. Coating operations are care- 
fully controlled to ensure comp- 
lete adhesion of the lacquer to the 
base material and even coating 
thickness. Surface finishing is 
checked for under or over polish- 
ing and cosmetic defects. Samples 
are taken of the slit product to 
check for accuracy of slitting, 
cleanliness of the cut edge, and 
even the correct width. Any 
deterioration in the slit edge 
quality will result in the slitting 
blades being reground and re- 
aligned as poorly cut edges can 
cause drop -outs and skew. Even 
testing is subject to quality control 
to ensure that electronic equipment 
does not drift and that testing 
methods and bias requirements are 
correct, and standards are met. 

Although the basic processes 
appear straightforward, the setting 
of parameters and controls is a 
highly expensive, complex and 
challenging task. The enforcement 
of rigid control disciplines is obvi- 
ously desirable in any industry, 
and this principle is an essential 
criterion in the manufacture of 
reliable magnetic media where 
there is the narrowest of thin lines 
differentiating between the com- 
promises and optimisations of 
product specifications and process 
formulation. However, thanks to 
electronic and mechanical in -line 
process controls, manufacturers 
are no longer so dependent on the 
watchful but sometimes erring eye. 

The foregoing is an indication 
of the complexity and sophistica- 
tion of the magnetic tape manu- 
facturing process. Visually, this 
process has changed little for over 
a decade and at first sight it is still 
an art rather than a science, and 
the results of countless hours of 
research and development are 
largely unseen. In the early years, 
the process itself was crude, and so 
required a considerable amount of 
development and improvement. 
The latest range of manufacturing 
equipment, process techniques and 

Orientation of magnetic coating (while wet) 
over fixed magnet 

14 

Final tape spooling. 

quality control has probably reach- 
ed a stable point in its develop- 
ment. 

A major portion of Racal - 
Zonal's effort is now in the search 
for new and improved lacquers in 
order to provide optimum record- 
ing /playback characteristics whilst 
keeping head wear to a minimum. 
Inherent in these investigations is 
the study of emulsifying tech- 
niques and coating properties of 
new lacquers. Each product area 
requires a different formulation of 
lacquer in order to present the 
best magnetic properties relevant 
to individual applications, each of 
which is the subject of separate 
research programmes. All new 
formulations must be carefully 
tested and evaluated over a long 
period before being released for 
the manufacture of new products. 

The audio tape industry is high- 
ly competitive and technologically 
innovative -so what of the future? 
The audio recording industry is 
rapidly changing towards digital 
recording techniques and Racal - 
Zonal already has a range of pro- 
ducts suitable for digital applica- 
tions -from cassettes and diskettes 
to open reel recording tape. This 
technology is constantly being 
updated and present ranges of 
products offer frequency responses 
far in excess of normal analogue 
recording (in excess of I MHz). 
Digital recording does not suffer 
from the wow and flutter problems 
of normal audio tape transports 
and precise bit timing enables spot - 
on synchronisation of multiple 
recorders, if required. There are 
analogue /digital converters avail- 
able and microprocessor chips are 
becoming far cheaper and more 
varied in their applications. Stan- 
dard telephone cables can be used 
for the transmission of digital 
encoded information, with no sub- 
sequent loss of quality. 

We have not yet reached the 
ultimate and so there are still many 
avenues open to magnetic tape and 
hardware manufacturers to im- 
prove standards. 
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Sound Workshop 
introduces its arms. 

The Auto-Recall Mixdown System brings computerized 

mixing to the Sound Workshop Series 1600. 

The Series 1600 is a high- perfor- 
mance, automation -ready audio 

recording console available in 
several mainframe sizes, all fully 

expandable to a maximum config- 
uration of 36 x 32, and all ready for 
direct interface with both the VCA 
input sub -group package and the 

ARMS Automation Processor. 

arm 
AUTO- RECALL MIXDOWN SYSTEM 

r r t Y r' r r r r r -CV 
=fq7t147i`1i 7Vï'rt i 71k 

.. _ __,_._t,.t_... ,d._ JL JJ1J-lJ 
401.0.41, 

During mixdown, ARMS stores fader levels which can be recalled for 
track by track update of the mix. 

The Sound Workshop Series 1600 Recording Console. 
A new philosophy in console design. Now with arms. 

Tapes processed with ARMS are compatible with MCI's JH -50 Automation System. 

Sound Workshop Bringing the technology within everyone's reach. 
PROFESSIONAL AUDIO PROs, - 1324 Motor Parkway, Hauppauge, New York 11787 516 -582 -6210 
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iiuui iooam iooi oi lululuu lulu: 

Into the Digital Studio 
Domain: Part One 
P Jeffrey Bloom (Polytechnic of Central London) 

In this, the first of a two part article providing an 
introduction to the totally digital recording studio 
of the future, P. Jeffrey Bloom, a research fellow in 
the Signal Processing Group at the Polytechnic of 
Central London, examines the advantages of digital 
signals and recording. 

IT is A unique period in the history 
of audio recording. In the last 

two years, multitrack digital audio 
tape recorders have become avail- 
able which offer performance speci- 
fications far superior to those 
available from the best con- 
ventional (analogue) recorders. 
Digital signal processing technol- 
ogy, which is almost totally in- 
compatible with the analogue 
processing and mixing systems in 
use throughout the recording in- 
dustry, now offers widespread and 
almost unbelievable improvements 
over the analogue systems currently 
in use. 

This article is an introduction 
to the fundamental principles 
involved in implementing an all - 
digital recording studio. By an all - 
digital studio we mean a studio in 
which not only are the audio sig- 
nals recorded in a digital format, 
but are processed, edited, and 
mixed digitally as well. Efficient 
and intelligent deployment of digital 
signal processing technology in the 
studio environment can provide 
three major reasons for promoting 
a total transition because an all - 
digital studio offers 1) subjective 
(perceivable) improvements, 2) 
practical improvements, and 3) 
eventual (if not immediate) econo- 
mic improvements, over current 
analogue studios. 

Advantages common to all - 
digital signal handling devices, 
among which are these: 

1) The process of digitising a 
signal makes the recorded signal 
much more immune to degrading 

effects inherent in various signal 
transmission, manipulation, and 
storage processes. 

2) The entire range of digital 
signal processing techniques may 
be applied directly to such (digitised) 
signals. 

3) The flexibility, overall con- 
trol, and automation of a pro- 
cessing facility (such as a recording 
studio) may substantially be in- 
creased by the shrewd use of 
digital signal processing archi- 
tecture. 

Because the above points re- 
quire discussion of such a vast 
range of topics, this article will 
appear in two parts, the first dis- 
cussing the subjective and practical 
benefits which result from digitising 
audio signals and recording digit- 
ally; the second introducing the 
principles behind digital signal 
processing techniques. 

Naturally, in an introductory 
article such as this, a thorough 
discussion of any of these topics is 
impossible. But an enormous range 
of literature is readily available to 
the interested reader; in particular 
one should consult the latest con- 
vention literature and journals of 
the Audio Engineering Society, and 
the IEEE Transactions on Acoustic, 
Speech and Signal Processing. 

Analogue signals and recording 
In general, analogue signals are 

continuous time, continuous ampli- 
tude representations of other con- 
tinuous time, continuous ampli- 
tude signals. In such signals, 
analogies are created between one 
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or more of the physical character- 
istics of the original waveform and 
those of the new waveform. In 
audio we are primarily concerned 
with representing acoustic pheno- 
mena with analogue signals created 
in transducers, electrical networks 
and in recording media. For ex- 
ample, an ideal microphone creates 
a signal whereby a continuum of 
output voltages is an analogue to 
the continuum of pressure changes 
originally present at the micro- 
phone diaphragm (fig la -c). Note 
that in this case, as in the case of 
most transducers and electrical 
networks that only one analogy is 

created, and that is between the 
input and output signals' ampli- 
tudes. No analogy is needed for 
the characteristic of time. Conse- 
quently, most problems encoun- 
tered with analogue transducers 
and networks are generally a result 
of deviations from a linear input/ 
output amplitude relationship. 

In conventional analogue record- 
ing processes, however, two analo- 
gies must be created -one for 
amplitude and one for time. It is 
equally important to recognise that 
in analogue recordings, both the 
continuous amplitude and time 
characteristics of the original signal 

FIG.1 ANALOGUE SIGNALS AND RECORDING PROCESS 

(d) 

(a) 

L111110 

Pressure Waveform (continuous - 
time, continuous -amplitude) 

(b) 

Transducer (pressure -to- electrical) 

7 s 

Electrical Analogue Waveform 
(Amplitude: voltage analogue to 
pressure, Time: no analogue) 

rr `r` t 

(e) l_ DISTANCE 

(c) 

Analogue Recording (Amplitude: flux 
produced by magnetic particle 
orientation is analogue to pressure, 
Time: distance x velocity of tape 
past head time) 

2. Amplitude Analogue 
Distortion 

Non -linear head -to -tape transfer 
characteristic 
Print -through 
Drop -outs 
Noise floor determined by random 
orientation of magnetic particles. 
Limited frequency response 

Sources of Signal Degradation 
t. Time Analogue Distortion 

Fluctuations in tape speed 
Stretched tape 
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must be represented by physical 
characteristics of the new medium 
which are also continuous. For 
example in tape and disc analogue 
recording, time is represented by 
increasing linear distance along the 
recording tape and by a non -linear 
distance along the groove on the 
disc. In both cases, distance being a 
continuous quality, provides a 
convenient and continuous ana- 
logue to time. The amplitude of 
the original signal is impressed 
into a second continuously variable 
property of the recording medium. 
If this is done properly, all possible 
levels of the original signal's 
amplitude (within a restricted 
dynamic range) can be represented 
continuously and uniquely. Thus, 
an analogue recording can ideally 
provide a near perfect representa- 
tion of the original signal. 

Unfortunately, in practice, all 
analogue recording techniques be- 
come susceptible to two general 
classes of problem: those which 
affect the recording medium's 
analogy to the original signal's 
amplitude characteristic and those 
which affect the analogy to time 
(fig id, e). The classical terns 
which describe the measured per- 
formance of the complete record- 
ing and playback process (fre- 
quency response, signal -to -noise 
ratio, wow- and -flutter, etc) exist 
mainly to quantify different aspects 
of the recording chain's departure 
from preserving the exact time and 
amplitude relationships present in 
the original signal. Currently, 
these figures indicate that the 
analogue recording techniques are 
far from ideal. 

Analogue recordings also suffer 
from localised and /or widespread 
degradation of the recording med- 
ium commonly termed drop -out. 
This is, once again, a result of the 
fact that time is inextricably 
associated with distance along the 
recording medium; consequently 
if the medium is damaged at some 
point, the signal's amplitude will 
be corrupted at the moment(s) in 
time represented by the damaged 
area. Moreover, very few (if any) 
analogue techniques exist to detect 
signal degradation resulting from 
medium -based defects or to re- 
cover the original signal waveform. 
It is not difficult to understand why 
analogue transducers and electrical 
networks can generally be made 
acceptable on a subjective, practical, 
and economic basis; but few 
analogue recording devices avail- 
able are successful in all these 
categories simultaneously. How- 
ever, in the last year or two, a 
radically different approach to the 
problem of improving audio re- 
cording has been developed to the 
point where it now appears to be 
vastly superior to any analogue 
technique. This new method has 
come to be known as digital audio 
recording. 

Fig. 2. Transport of 3M digital multitrack recorder 

Digital signals and recording 
Digital audio recording is actually 

just a form of digital data record- 
ing which the computer industry 
has been steadily developing for 
roughly 20 years. Recording audio 
digitally was not really a simple 
step to make namely because there 
were no satisfactory methods for 
converting analogue signals to high 
quality digital ones until the early 
1970s. Other technical difficulties 
existed because the rate at which 
information had to be handled was 
extremely high; moreover, unlike 
typical computer data which can be 
neatly subdivided into 'blocks' of 
data, audio signals run continuously 
and require careful distribution in 
the recording media. Although 
these problems may not seem diffi- 
cult to the layman, over five years 
passed between 1972 -when the 
first digital audio recorders were 
publicised; and 1978 -when half a 

dozen professional digital audio 
recorders clearly presented serious 
competition to the best analogue 
techniques. 

Today a number of high quality 
digital audio recorders are on the 
market and are just beginning to 
make their way from the laboratory 
into the recording studio (fig 2). 
Table 1 lists most of these and also 
presents the typical performance 
specifications that are quoted for 
most of these machines. Note that 
the large dynamic range is achieved 
without noise reduction. These im- 
pressive specifications often raise 

the question of how it is possible 
for a technology in its infancy to 
gain superiority over a technology 
that has been in development for 
over 100 years? The answer of 
course lies in the fact that in digital 
audio recording; the information 
describing the audio signal is con- 
verted or coded into (as the name 
implies) a digital signal. It is this 
digital signal which is then used to 
systematically modulate the re- 
cording medics. This is a signifi- 
cantly different approach from 
attempting to store a continuous 
time, continuous amplitude 'image' 
of the audio signal. 

However, it is recommended 
that readers who are unfamiliar 
with these basics or who desire 
more details consult referencesi,z a 

for a mole thorough explanation. 

Conversion basics 
Analogue -to- digital conversion is 

based upon two critical and separ- 
ate processes: sampling and quanti- 
sation. Sampling simply requires 
measuring the amplitude of the 
analogue waveform periodically 
and this generates a set of equally - 
spaced (in time) samples which are 
known as a discrete time series. 
Furthermore, between each instant 
when the samples are taken, the 
signal's fluctuations are ignored 
fig 3. Although one might intuitively 
feel that something is lost in this 
process, it is well known that 
virtually all frequencies from DC 
to one -half the sampling frequency 

Table 1 

Existing Digital Audio Tape Recorders 
Manufacturer Digital Audio Converter 

Channels Quantisation 

Mitsubishi 
3M/BBC 
Nippon Columbia 

Sony 

Soundstream 
Technics 
Toshiba 

2 15 -bit linear 
32 16 -bit linear 
8 14 -bit linear 

2 to 48 16 -bit linear 

4 16 -bit linear 
2 12 -bit log 
2 14 -bit 

(floating point) 
Ampex 4 to 48 16 -bit linear 

Typical Performance Specifications 
Frequency response: DC -20kHz ( 1.0dB) 

Dynamic range: 90dB (max signal to noise) 
(quantiser dependent) (16 -bit systems) 
Harmonic distortion: <0.03 % 

Wow and flutter: Unmeasurable 
Cross talk: <85dB 
Audio print through: Non -existent 
Residual signal after erasure: None 

Sampling 
Frequency 

(kHz) 
44.05594 
50.0 
47.25 f 44.056 
150.350 

50.0 
49.152 
50.0 

50.0 

can be preserved and resynthesised 
in this process. 

In spite of the fact that sampling 
breaks the continuous dimension 
of titre into discrete events, the 
sample still reflects the continuous 
nature of the signal's amplitude. 
Therefore, the process of quantisa- 
tion is used to break a limited 
range of continuous amplitude 
values down into a finite set of 
numbers where each number rep- 
resents a small and unique range 
of the possible amplitude values. 
The rules by which the numbers 
are assigned to the range of ampli- 
tude values are arbitrary. but the 
most common and useful ones (and 
the ones which will be referred to in 

this article) are those which 
associate equal increments (or steps) 
of amplitude with linearly increas- 
ing (or alternatively decreasing) 
binary numbers, fig 4. Binary 
numbers are used, of course, 
because they are constructed only 
from Is and Os and are thus com- 
patible with the number system 
(and,pircuits) used in computers. 

When a signal is quantised 
because amplitude fluctuations 
smaller than one -half the smallest 
step size are ignored, some infor- 
mation related to the signal's ampli- 
tude will necessarily be lost and this 
places a constraint on the maxi- 
mum signal -to -noise ratio. When 
an N -bit binary work is used to 
represent any of the 2N equal and 
linearly increasing possible ampli- 
tude steps, the resulting maximum 
signal -to -noise ratio is approxi- 
mately (N x 6dB). 

In the ideal digital -to- analogue 
conversion process, the stored 
series of binary numbers are fed 
into a device which creates an 
appropriately scaled series of ana- 
logue samples, fig 5. In practice, the 
original (quantised) input wave- 
form can be reconstructed almost 
exactly (except for a slight high 
frequency roll -off owing to the 
amplitude characteristic of the 
reconstructed signal between the 
output sample values). 

Also to ensure that frequency 
components exceeding one -half the 
sampling frequency are excluded 
from the input and output, the 
conversion chain must be pre- 
ceded and followed by analogue 
low -pass filters, fig 6. However, 
since such filters are not ideal (lack 
perfectly sharp cut -off character- 
istics) unwanted frequency com- 
ponents and other sources of 
errors can arise. There are many 
other subtle sources of errors in the 
conversion processes - some of 
which are not yet clearly under- 
stood -that can cause significant 
and perceivable degradation to the 
input signal. 

In spite of these technical 
difficulties, A/D and D/A conver- 
ters are available which can re- 
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Into the Digital Studio Domain 
spectively sample or reconstruct 
signals at greater than 50,000 times 
per second; and claims are being 
made that at this rate, 16 -bit linear 
accuracy (theoretical maximum 
dynamic range of 96dB) is being 
(nearly) achieved. The measured 
figures for such systems generally 
indicate a flat (±0.75dB or so) 
frequency response from DC to 
20kHz and a maximum dynamic 
range of about 90dB. These figures 
can be compared to those specify- 
ing the perceptual limits of the 
human ear, which typically has a 
frequency response of less than 
20kHz and a dynamic range (from 
threshold to pain) of roughly 
120dB. In doing so one could con- 
clude that in normal living room 
listening conditions (where the 
ambient noise -level is around 40dB) 
the current performance of a high - 
quality A /D /A conversion system 
is nearly at a stage where a great 
deal of further improvement would 
normally be imperceptible. Never- 
theless, there are no (published) 
figures to support this. In fact, there 
has not yet been enough subjective 
testing of digital conversion systems 
to be able to state clearly which 
objective measurements correlate 
with perceivable distortions. This 
situation should change in the 
near future as public interest grows. 

Advantages of digital signal 
We are now in a position to 

return to the main discussion and 
take up the question of what is 
gained by the digitisation of audio 
signals besides the high quality of 
the converted signal? The basic 
answer to this is fairly straight- 

forward, yet the implications are 
profound and widespread. 

First, the explicity association 
that each waveform sample has 
with the time at which it was taken 
has been severed; consequently 
samples can be processed, stored, 
duplicated, or clocked into an out- 
put (D /A) converter completely 
independently from one another. It 
is this latter possibility which allows 
digital tape recorders to have 
virtually no timing distortion (wow 
and flutter). Secondly, the period of 
time which exists between samples 
-as brief as it is -is long enough 
to permit high speed digital 
electronic circuitry to do a variety 
of rather astounding things, which 
we shall discuss next month. 

Generally speaking, sampling an 
analogue waveform, and escaping 
from the continuous time nature of 
signals, is the real 'secret ingredient' 
in digital signal processing -time is 
now a parameter of the signal that 
can be 'manipulated' and used 
advantageously. 

Similarly, converting amplitude 
measurement into a single, well - 
defined number of quantisation 
provides its own set of advantages. 
Since the numbers are predomin- 
antly coded in a binary format 
(ones and zeros) the data can be 
made portable and robust. This is 
because the 'one' bits making up the 
binary words are generally made 
clearly identifiable from 'zero' bits 
and any noise by using well separ- 
ated voltage levels (such as +5V 
for 'one' and OV for 'zero') or some 
other sufficiently distinctive physical 
characteristic. Thus it is quantisa- 
tion of the sampled signal's ampli- 

FIG 3 Sampling an analogue waveform: in sampling, the continuous 
waveform is measured periodically at intervals of T, as shown 
by the lettered dots. The sample's amplitudes are shown in 
the table. 

1000 mV 

866mV 

500mV 

0v 

-500 mV 

-866 mV 

-1000 mV 

SAMPLE 

SAMPLE INTERVAL 

0 1 21 31 LT 5T 6T 

TIME 

121 131 0.T 

SAMPLE 104E SAMPLE 
AMPLITUDE 

SAMPLE TIME SAMPLE ¡ 
E 

A 0 OmV H 7T -500 mV 

B T SOOmV I 81 -866 mV 

C 21 866mV 1 91 -1000mV 

D 3T 1000mV N 101 -866mV 

E 41 866mV L 11T -500 mV 

F ST 500 mV M 12T OmV 

G 6T 0 m N 131 -500 mV 
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FIG 4a Quantisation of the discrete samples taken in fig 3. The 
quantiser's input /output rule (characteristic) is given in: 

NTT DISCRETE SAMPLES 

A !TJ I I 
G il 

3-BIT 

OUANT6ER 

INPUT 
SAMPLE 

BINARY 
OUTPUT 

A 

B 

E 

G 

100 

101 

110 

111 

110 

101 

100 

Dlll 

001 

000 

FIG 4b The output from the quantiser is the three -bit binary number 
shown in the table. 
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tude which permits transmission, 
storage, and repeated duplication 
of the original digitised signal with 
no degradation provided sufficient 
care is taken. Sufficient care means 
that in situations where the binary 
word is potentially altered, special 
measures (developed in the com- 
puter and telecommunications in- 
dustries) must be adopted to detect 
and correct any errors. 

Error detection and correction in 
digital audio is not a trivial prob- 
lem as a typical example will illus- 
trate. If say a 16- channel digital 
recording is desired where each 
channel is receiving I6 -bit words 
at a minimum rate of 40kHz, the 
equipment would be handling over 
10 million bits per second. Record- 
ing a 30 minute concert with this 
arrangement, means over 18 x l09 
(18 thousand million) bits need 
handling, hopefully without errors! 

Because recording digital audio 
(at present) depends on tech- 
niques which are in part analogue 
and also on mechanical devices, 
errors will inevitably occur during 
record and /or playback. An error 
results if a bit (and consequently a 
digital word) is lost, received in- 
correctly, or decoded improperly. 
In digital tape recording where the 

bit density is very high, hundreds of 
consecutive bit errors can arise as a 
result of tape drop outs of particu- 
late matter imbedded in the tape; 
and single errors can also be ex- 
pected on a statistical basis from 
any of a number of causes. 

A digital signal can be 'protected' 
from errors by first systematically 
re- ordering the incoming bit 
stream and dispensing consecutive 
samples (or bits) over a much larger 
region of the tape than can be 
affected by a typical drop out. 
(Note that a continuous signal 
could never be treated this way!) 
Furthermore, additional bits are 
added to the original signal data 
(according to a well defined set of 
rules based on the initial bit values). 

During playback, these extra bits 
are examined by special digital 
circuits for local 'correctness', so 
that as the scattered data comes in 
bit -by -bit (so to speak) the signal 
can be reconstructed in moderately 
long segments. Each segment can 
be held back until the checking or 
correcting is complete. Then the 
segment of error free data can be 
clocked out, one word at a time, 
while the next segment is being 
checked and reconstructed. 
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More Than Great Specs, 
GrEat Ideas. 

For the past three years we've been telling you about the 
benefits of using graphic equalizers: now we've made it 

even easier to appreciate them. Introducing the IVXR Dual 
Fifteen and Thirty -One Band Equalizers. Two equalizers 
designed wrh the imagination and understanding to solve 
your toughest equalization problems. Designed for use in 

either studios or sound reinforcement situations, our new 
eqs offer features not previously available at any price. 

The Dual Fifteen Band Eq features two channels of equali- 
zation with tie bands set two- thirds of an octave apart . By 
breaking the frequencies down further than conventional 
octave equalizers, you now have the flexibility to 
contour your music with much greater selectivity As 
most musical information occurs in the midrange, 
this is where you need even more definition, and -he 
Dual Fifteen Band Eq gives you six bands of contour 
in this area rather than the usual four. In addition, 
each channel has its own level control. 

The Thirty -One Band Eq divides the frequency spec- 
trum even further. A single channel unit, the Thirty - 
One Band features frequency bands set one -third of 
an octave apart, generally regarded to be the opti- 
mum amount of resolution. 

MXR 
;00 

When used in conjunction with any PA system, our 
equa izais can make a bad environment sound good, 
and a g='od performance sound great. Lnlike para- 
metrio equalizers, the frequency response change is 

immedEte and easily visible, so that when you shape a 

response curve you krow what it's going to sound like. 

Both ur is feature a raige of -12 to +12 decibels on 
each bEnd, standard 13" rack mount, and the rugged 
construction you always get with an MXR product. Both 
units also feature phone plug input /output connections, 
(the -h- ty -One Band also features Cannon type XLRs), 
high slew rate (7V /microsecond), and incredibly low noise 
(better than -90 dBM) But not only do we offer great 
speciirations, we produce great ideas... you wouldn't 
expect any less from us. 

Atlantex Music Ltd., 16 High Street, 
GraN.eley. Herts., England, (0438) 50113 

[MXR] 
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Into the Digital Studio Domain 
The 'cost' of decreasing the error 

rate is having to handle even more 
data at faster rates either using 
more of the recording medium or 
packing the medium more densely 
with information. However, most 
users would accept this as a very 
small price to pay for having an 
output signal which is precisely the 
same as that which left the A/D 
converter. 

The missing link 
Thus far we have made a case for 

using digital audio signals by 
pointing out that this will dramatic- 
ally improve the subjective quality 
of audio recording /playback sys- 
tems, as well as provide practical 
improvements over analogue 
methods for transmitting, dupli- 
cating, and storing audio signals. 

At this point, however, it is 
extremely instructive to divert our 
attention briefly to the consumer 
market, for there one also finds 
devices designed to play and record 
digital audio material. Especially 
exciting are devices using a laser 
scanning technique to read back 
(or record) digital audio signals 
which have been optically encoded 
on specially processed discs. 

Currently, around a half dozen 
companies are involved in develop- 
ing such laser played audio devices, 
as well as digital audio recorders 
and cassette machines for home 
use. 

What is immediately lacking is 

a widely available means by which 
multitrack digital recording can 
be processed and mixed down 
digitally to generate digital master 
tapes, whose contents can then be 
transferred (digitally) onto a 
medium (such as the digital audio 
discs or digital cassettes) for mass 

distribution Of course, if people 
were satisfied with merely record- 
ing audio in a digital format and 
reproducing it accurately, there 
would be little difficulty in doing 
exactly that now with the new 
equipment just mentioned. But the 
fact is, very few of today's artists 
are satisfied with (or are capable of) 
producing an entire record without 
some sort of editing or processing 
of the original recorded material. 
Consequently there is an increas- 
ing demand for a system capable of 
processing, mixing, and editing 
digitised audio signals to the satis- 
faction of the artists, producers 
and, ultimately, the public. More- 
over, because current recording 
techniques generally employ so 
much 'close- miking' of instruments, 
it is only reasonable to expect that 
a great deal of control and manipu- 
lation of the raw sound from a 
microphone will be as necessary in 
future systems, as it is today. 

One perhaps obvious (and com- 
monly suggested) approach to 
filling this gap is to record multi- 
track audio digitally and then con- 
vert the digital signals back into 
analogue for processing devices. 
Then the mixed analogue output 
from the console would be re- 
converted back into a digital for- 
mat for storage and copying. For 
reasons which will soon be more 
fully appreciated, this approach 
while possibly justifiable as a very 
temporary solution, is ultimately 
unnecessary, degrades the signal 
quality and wastes many of the 
advantages gained by the initial 
conversion. Moreover, the pro- 
cessing cannot be so extensively, 
precisely, and efficiently controlled 
(and automated) as with the digital 
processor which we will be de- 

scribing in Part Two next month. 
For these very practical reasons 

(which will be elaborated upon 
next month) it would seem very 
reasonable to encourage the de- 
velopment of all- digital recording 
studios. Of course, two more 
crucial factors must be considered 
-is all the necessary technology 
available, and if it is, will it be 
prohibitively expensive? 

The first question can be dealt 
with more easily, and at the sane 
time give information related to the 
question of economics. All digital 
devices, whether used for control or 
processing purposes, are con- 
structed primarily from integrated 
circuit packages (chips). Several 
remarkable (and fortunate) trends 
seem to accompany the rapid 
development of digital integrated 
circuit technology. Especially note- 
worthy are the following: with 
successive generations of IC's, 
enormous increases in functional 
power are appearing in smaller 
and smaller packages that are faster 
in operation, consume less power, 
and are more reliable and cheaper 
than their predecessors. For 
example, the number of compon- 
ents that could be squeezed into a 
0.01 in square area increased by 
nearly 1,000 times between 1962 
and 1973. This, along with other 
factors, has led to a halving of the 
cost per function every year. Similar 
trends are taking place in digital 
memory chips as well, which is 

crucial for signal processing as we 
shall see later'. 

Because digital audio involves 
such high quantities of data at very 
high data rates, digital audio pro - 
cessing requires some of the fastest 
most complex and consequently 
most expensive of the most recent- 
ly developed IC's. Prominent 
among these is the digital hardware 

FIG 5 Digital to analogue conversion process: 
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(c) typical output from read DIA converter (heavy lines). The converter 
creates a slight attenuation of high- frequencies. The lighter 
line indicates the output waveform after lowpass filtering. 
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multiplier chip, which performs an 
absolutely essential function in 
signal processing. As its name im- 
plies, it multiplies two digital words 
together and outputs their digital 
product. Whereas such a device 
was not even available five years 
ago, there are now single chips 
capable of performing around six 
million 16 x 16 bit multiplications 
per second. 

It is upon advances in hardware 
like this (as well as in converters) 
which has made it reasonable to 
wait to build the special purpose 
processing devices required in an 
all -digital studio. But now all the 
hardware components needed to 
build prototype systems exist, and 
the actual cost of the components 
will be only a small fraction of the 
total cost of development. The 
major costs will most likely be 
incurred in the initial design, con- 
struction, testing and programming 
of the required equipment. 

In ,ßritain for example, it is 
fairly well known that organisa- 
tions like the BBC, EMI and Decca 
have been quite active in develop- 
ing digital audio equipment. How- 
ever, the actual evidence of such 
work is quite scarce (although this 
is fairly understandable considering 
the commercial potential of any 
successful research). 

Nevertheless, it is very likely that 
in as little as two to three years, 
digital mixing, editing, and proces- 
sing facilities will be available to 
the professional audio industry. 

In the next part of this article, we 
will discuss the many practical 
advantages of using digital signal 
processing in the studio environ- 
ment and also take a brief look even 
further into the bright future of 
digital audio. 
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It even tells 
the time. 

The recording time elapsed, that is. 
This is one of the many compact studio 
set -ups that we supply. The nerve centre 
is the new Allen & Heath series three 
modular mixing console. 
Allen & Heath are well known for their 
craftsmanship, reliability and bright 
approach to design. The basic console 
includes many sophisticated functions 
that are needed for up to 8 -track 
recording and mixdown, but for the 
expanding studio, has monitor and 
mixdown facilities for 16- track. We can 
offer a package deal on a complete 
installation. 
Complementing this, the A &H Brenell 
Mini 8 is a truly professional 8 -track tape 
machine combining the latest electronic 
circuitry with precision engineering. 
For many people, the A &H SD 12 -2 is 

the right mixer at the right price. 
Suitable for up to 4 -track recording, 
or for live groups on stage, the semi - 
modular construction makes servicing 
simple. £430.00. 

Although less than 18" long, the A &H 
Production mixer S6/2 is packed with 
facilities for the production of tape 
collages for radio, TV, and film. 
Four stereo input channels and two mono 
channels, auto start and auto fade are 
just some of the features. £430.00. 
Top of the range is the Syncon, which by 
careful design has avoided many of the 
production difficulties and high costs of 
sophisticated 24 -track consoles. 
What's more, every item we handle at 
SES is fully tested and aligned in our 

own workshops, giving you a double 
guarantee of quality. 
Of course, if problems do occur later on, 
our own engineers will quickly put things 
right. 
What does this add to the price? - Nothing. 
In fact, you'll find our prices hard to beat 
anywhere. 
Our clients include recording and AV 
studios, government departments, 
schools, radio stations, theatres and PA 
companies. 
We hold stocks of AKG, Allen & Heath 
Brenell, Beyer, Ferrograph, JBL, Keith 
Monks, MXR, Neal, Quad, Revox, 
Sescom, Shure, Sonifex, Studiomaster, 
Tannoy, Teac and Uher, and can 
promptly deliver to all parts of the UK. 

STUDIO .^. EQUIPMENT I SERVICES 
Main agent for Allen and Heath -Brenell 

Studio Equipment Services Ltd. 
The Studio Shop, Oxgate Farm 
Coles Green Road, London NW2 7EY 
Telephone: 01 -452 1979 

We accept Access for personal telephone 
and mail order enquiries. 

Export enquiries welcome. 

Prices exclude VAT. 
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business ADRIAN HOPE 

Spoof tapes 
Here's a prophesy for Christmas 1979: no -one 
from the Sunday People newspaper will be 
invited to any private parties at the BBC or 
ITV. Why? For the 1978 get together, the 
BBC and London Weekend had put together 
some spoof video tapes which for instance 
had Princess Anne interviewed by sports 
commentator David Coleman. "Have you 
ever encountered sex ?" asks Coleman. "I 
think I may have done. I think I have done, 
on one or two occasions, but I'm not quite 
sure ", replies Princess Anne. It was of course 
a clever edit job. Coleman was originally 
asking a sportswoman if she had ever 
encountered sex discrimination and Princess 
Anne was replying to some equally 
innocuous question. 

It was all good clean private fun until the 
Sunday People made it a front page story 
tagged by the inevitable moral cop out; a 
BBC spokesman was quoted as saying that 
she found "the whole idea distasteful ". What 
a pity they don't make ENG cameras small 
enough for a BBC or ITV man to sneak one 
into the Sunday People's office party next 
Christmas. 

Pioneering FM 
JUST 25 years ago this month, on March 6 
1954, the world's first FM station, call - 
signed W2XMN, went off the air after 16 
years continuous broadcasting without any 
advertising subsidies. No that isn't a misprint. 
W2XMN, based at Alpine, New Jersey some 
17 miles from New York, started regularly 
scheduled FM broadcasting on July 18 1939. 
The station only went off the air because its 
mentor Major Edwin Howard Armstrong, 
the inventor of FM, had committed suicide. 
On the night of January 31, 1954, Armstrong 
just walked out of the window of his 13th 
floor apartment at exclusive River House in 
Manhattan, bowed down with frustration over 
the legal problems centering round his master 
patents on FM. To cut what is a 
horrendously long and complex story short, 
at the time of his death Armstrong had no 
less than 21 legal suits running against RCA, 
Motorola and other radio and TV set 
manufacturers. 

Armstrong had built the Alpine Heights 
FM transmitter with his own money, and 
some of it with his own bare hands, 
following an earlier squabble with RCA. He 
first made FM work in 1933 and the next 
year had been allowed to take over the NBC 
experimental TV station on the Empire State 
Building in New York. Using a 2kW FM 
transmitter on 44MHz, Armstrong disproved 
once and for all the folklore belief that VHF 
radio reception would stop abruptly at the 
horizon, which is 45 miles from the Empire 
State. He succeeded in transmitting static 
free radio to Haddonfield in New Jersey, a 
distance of 85 miles. In November of 1934 he 
even multiplexed four different programmes 
onto a single carrier -music on the main 
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channel, a facsimile on a super audible 
subcarrier on a second channel, a synchron- 
ising signal for the facsimile on a third and a 
telegraph channel on a fourth subcarrier. 

But even these successes could not compete 
with the lure of television, the nation's new 
toy. Armstrong and his equipment were 
ordered out of the Empire State Building. 
This is how the Alpine Heights transmitter 
was born. Armstrong, a millionaire 
shareholder in RCA (thanks to earlier 
inventions such as the superhet) sold a block 
of stock and spent $300,000 constructing the 
400 foot tower at Alpine. The first 
programme went out at 4 o'clock on the 
afternoon of July 18, 1939. Apart from a brief 
silence that evening, caused when an insect 
crawled into a transformer, short circuited the 
power and caused a twenty second trip, all 
went smoothly. Gradually Armstrong 
achieved what he had set out to achieve. Albeit 
at his own expense, he gave a small cross 
section of the American public a chance to 
judge for themselves what FM radio had to 
offer. At the time that Alpine first went on the 
air, there were only 25 FM receivers in 
existence, all built by General Electric at a 
cost to Armstrong of around $10,000 and 
distributed free to his friends. But within a 
year there were 150 applications for new FM 
stations on file at the FCC. After the 
inevitable war hiatus, the FCC decided to 
shift the FM broadcasters from the original 
low frequency bands (around 40MHz) up to 
the bands between 88 and 108MHz, where of 
course FM radio still remains. Armstrong and 
his colleagues fought bitterly against this 
frequency shift arguing that the right place for 
FM was between 42 and 56MHz and the right 
place for television was upstairs in the higher 
VHF bands. Shortly before his death, 
Armstrong was still referring to the FCC 
frequency shift decision as "one of the 
colossal engineering blunders of the century ". 
It's an interesting thought -was Armstrong 
or the FCC right? If FM were today 
downstairs at between 42 and 56MHz would 
we bless or curse Armstrong for it? 

Even though the frequency shift, for better 
or worse, obsoleted the half million or so FM 
receivers already in use, FM became the 
craze. By 1948 there were 404 FM stations 
operating in the USA, 436 more had been 
authorised for construction and 178 
conditional grants were out. Suitable 
receivers were being produced at a rate 
approaching two million a year. This set the 
scene for the legal attack by Armstrong 
which was to prove literally suicidal. He 
resented the fact that whereas most FM 
receiver manufacturers were paying royalties 
on his patents, a score of companies, notably 
RCA, were still holding out. He sued them all 
but cracked under the strain of the necessary 
pretrial work. Against the advice of friends and 
lawyers, Armstrong's widow Marion 
continued fighting the unfinished legal battles 
after his death. It took until 1967, a full 13 
years later before the last court case had been 
decided in favour of the inventor. But with 

Armstrong gone there was no driving force to 
keep the station on the air. As one employee 
put it, "No matter if someone picks up the tab 
and puts it back on the air tomorrow, 
Alpine is dead. It died with the Major ". In 
all Alpine had cost him $2 million of his own 
money. 

Fortunately, some recordings of those 
pioneering days of FM still exist. But who 
knows for how long. I recently visited the 
Columbia University Library in New York 
which holds nearly a quarter of a million 
original documents relating to Armstrong and 
FM. Amongst all the paper work nestles a 
pile of inadequately labelled tape and disc 
transcriptions. Despite the inadequate 
labelling, it is clear that the tapes date back 
to 1947 and the discs to 1935, capturing 
comparative test transmissions of both AM 
and FM. But there's no facility at the library 
for playing the recordings and all the fragile 
discs, both originals and safety duplicates, are 
stored together in one fragile pile along with 
unspooled, yes unspooled, blocks of original 
1947 Magnetofon tape. The tape is clearly 
decaying badly and cannot last much longer. 
It only needs one Columbia employee to drop 
the tapes and discs, for the unspooled blocks 
to spew into an irreparable tangle and the 
discs to shatter. Columbia has said it will 
try and do something about this sorry state 
of affairs. But as yet there is no firm word 
from the USA of any positive action. How 
sad that a University library ostensibly 
dedicated to the preservation of historical 
documents should show so little respect for 
such valuable audio records entrusted to 
them for safe keeping. 

Back to mono 
AND NOW it's own -up time. Who cut the 
recently released Brighouse and Rastrick 
brass band album, Bandstand, released by 
WEA on the PVK label (PVM 5)? More to 
the point who listened to the test pressings 
after cutting? Brian Matthew of the BBC was 
the first to spot what is presumably the 
undeliberate mistake. The first three and a 
half tracks on side one are in beautiful wide 
stereo. Then half -way through the fourth 
track, aptly entitled Finale for Band, there's 
an audible clonk and the whole sound image 
collapses into mono. It then stays in mono 
for the whole of side two. The transition 
is even more impressive if you listen on 
headphones, in surround -sound (because the 
rear channels suddenly cut out) or watch 
on a scope (because the fancy phase traces 
suddenly collapse into a straight line). Was it 
a fault in the cutting amp or did someone 
in the cutting room lean on the mono button? 
But whatever happened why did no one 
notice until the first batch of pressings had 
been out for review and were on sale in 
the shops? Can't anyone at WEA hear the 
difference between mono and stereo? Or does 
PVM perhaps stand for Perish all Vertical 
Modulation? 
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From Quad/Eight: 
The forty by forty, 
totally modular, 
fully automated, 
feature- packed, 

super -speed, 
recording and mixdown system 

that you thought you oouldn' 
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Shown as Coronado Model MS4024CX 

AUDIO KINETCS (UK) LTD 

Verulam Read 
St. Albans AL3 4Dlj 
England 
Tel: St. Alhens 32191 STD Code 0727 

Artist in Every Engineer 

Eight Electronics 
QuedtEight International 
11129 Vose Street, North Hollywood, California 91605 
(213) 764-1516 Telex: 662 -446 
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AES 62nd Convention, Brussels 
a preview 

Measurement 
Following its introduction at AES New York 
hie will be showing the IE -17A microprocessor - 
controlled acoustics analyser for use with the 
IE -30A spectrum analyser. The /E -17A when 
attached to the 1E -30A allows measurement of 
reverberation time in ',- octave or single octave 
bands; and measurement of room delays to 
tenths of milliseconds for the direct wave or any 
reflection. With the unit's built -in time gate 
the SPL of any reflection can be isolated, 
measured and compared to the direct wave. The 
unit can be programmed to control the pulse 
width of the source, the time that the IE -30A 
begins and stops analysis, and will also transfer 
any IE -30A screen pattern to an X -Y or strip 
chart recorder. 

Neutrik are to show the Audiotracer 3201 
which measures and makes hard -copy record- 
ings of the audio response of electronic and 
electro- acoustic systems. Also on display will 
be the AD -4 analogue delay line with four dis- 
crete delayed outputs commonly adjustable 
over a 4:1 range and independently adjustable 
in level. Input sensitivity is continuously adjust- 
able from 10mV to 10V for 18dB output. 

NIT Elektronik will be exhibiting their series 
of peak programme meters including the type 
377 -100 multichannel PPM; bar graph meters; 
light diode meters including two new models - 
types 177 -750 and /77 -780; light -beam meters; 
and video PPM type 377 -500. Also on display 
will be their compressor /limiters, equalisers, a 
-octave analyser a stereo monitor oscillo- 

scope, a new compatibility meter type 177 -590, 
and a new' universal gate /burst generator type 
507 -100. It is hoped that a finished version of 
their controlled filter (the prototype of which 
was shown at AES Hamburg) will be available, 
plus a completely new compact electronic 
cross field system. 

Ursa Major will be showing their SST -282 

NTP Universal gatelburst generator 507 -100 
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The 62nd AES Convention will be 
held from March 13 to 16 at the 
Sheraton Hotel Manhattan Centre 
complex, Rogierplein Place 
Rogier, Brussels. This year's 
European convention has over 
110 exhibitors showing a wide 
range of products, an increase on 
last year's representation at Ham- 
burg. As usual a series of tech- 
nical seminars will be run in 
conjunction with the exhibition. 
Opening hours are as follows: 
Tues. March 13, 10am to 6pm 
Wed. March 14, 9am to 6pm 
Thurs. March 15, 9am to 5pm 
Fri. March 16, 9am to 1pm 

digital reverberation system consisting of a 
digital delay line and digital reverberation 
synthesiser, with controls for all relevant para- 
meters, including initial delay, decay time, room 
size, and high and low frequency equalisation. 
The system can be used as a straight audio 
delay unit with built -in mixer. Bandwidth is 
rated 5kHz, dynamic range 80dB, and noise 
and distortion is 0.2 

Microphones 
AKG Acoustics are to exhibit their range of con- 
denser mies models C -424, C -422, C -34 and 
CMS pre -amplifier; their dynamic mics models 
d -160 and D -222; their TDU -7000 delay unit 
and BA'-15 reverberation unit, and their range 
of pick -up cartridges. Also on display will be 
their C -535, C -567 and C -568 mics, and their 
range of headphones and mic /headphone com- 
binations. 

Beyer will be showing the LSE -1 headphone 
amplifier which simulates loudspeaker acoustics 
on headphones; the MCM modular condenser 
mic system with new preamplifier CI' -720, 
available for 48V and 12V phantom power or 
variable from 8V to 52V; plus their range of 
dynamic mics. headphones, accessories, and 
their infrared sound system. 

Calrec will be demonstrating their Sound - 
Field mic, showing post- session steerable stereo, 
and in collaboration with the NRDC Ambi- 
sonics team will be demonstrating surround 
sound formats to show 2- channel, 2)- channel 
and 3- channel encoding decoding as well as 
direct replay from the B format. 

Electro -Voice will be introducing a new 
miniature electret condenser lavalier mie, 

AKG C424 (left) and C422 

Model 1724, which is a rugged, compact, 
lightweight battery powered omnidirectional 
tie -clip mic. It has a frequency response of 
50Hz- 15k1z, signal -to -noise ratio 50dB, an 
impedance of I kU, and its output is unbalanced. 
Also on display will be the company's complete 
range of mics and studio monitors. 

Neumann will be showing their new Ka1R82 
condenser shot gun mic, the KMS84 condenser 
soloist mic, and the K89 studio condenser mic. 
In addition they will also exhibit their mixing 
console components and their complete range 
of studio condenser mics. 

Schoeps will he exhibiting their range of 
studio condenser mics and accessories. In- 
cluded will be a new active 24dB- octave cut -off 
which can be introduced between the mic cap- 
sule and amplifier. In addition a pure figure -of- 
eight capsule with only one membrane will be 
shown. 

Three new products are being introduced by 
Sennheiser. These are the Model EM -1026 
multichannel receiver system, the ,%lodel 
SER -l0 portable reportage transmitter, and the 
Profipoirer musicians mic. The Model EM -1026 
which utilises plug -in modules allows three 
channels to be used in full diversity mode, or 
six channels to be used as separate receivers in 
one housing. Another plug -in module supplies 
monitoring and antenna splitting. The Model 
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Midas 
mixing 
console 

Elektroimpex 
FIT -IC mixing 

console 

SER -/0 is a portable transmitter for OB use and 
has switchable IOW or I W output. The Profi- 
power musicians mie features high resistance to 

feedback, a built -in roll -off filter with three 
switchable curves, and a lockable click -free 
on /off switch. Also on display will be the 
Model SK -1010 microport transmitter for 
frequencies around 200MHz, the audio level 

meter Model UPM -550, and the complete 
range of RF- condenser mies. dynamic mies 
and wireless mies. 

Shure are to introduce the new Model SM81 
cardioid condenser mie, intended to be usable 
in a wide range of environments. It has a 3- 

position low frequency response switch, 
switchable 10dB attenuator and operates over a 

range of phantom powers from 12V up to 40V. 

Also on show will be the full range of mies and 
phono cartridges for professional applications. 

Mixers 
Allen and Heath will be displaying their com- 
plete range of mixing consoles with particular 
emphasis being given to their Srncon 1 6/24 -track 
consoles available with up to 28 input /output 
modules, equipped with full quad subgrouping 
and mix -down. Also on display will be the 

Series 3 modular mixer for 8 -track facilities, 
the Brenell Mliii 8 8 -track tape recorder and the 
SR 20 sound reinforcement console one of the 
SR series consoles available with up to 28 

inputs, 8 groups, 3 auxiliaries, phantom 
power and stage talkback. 

Amek will be showing an M2000 28/24/16 - 
track mixing console, modules from the M3000 
series, and studio and control room plans and 
designs by Everything Audio. It is hoped that 
modules from the new Aí/000 console will be 

available and that full technical drawings of 
the proposed M2000Á console -a VCA fader 
version of the M2000 with extended eq -will 
also be available. 

Elektroimpex the supplier of studio equipment 
for the 1980 Moscow Olympics will be showing 
an FIT-IC system mixing console which features 
one inch channel modules, indirect control, 
soft switching, the possibility of forming 
control groups instead of AF groups, and a 

remote control facility for all functions. The 
console is automation ready, has programming 
and mixover facilities and is suitable for stereo, 

quad, and multichannel mixing. Also on show 
will be the fully modular, servo -controlled 
ST.%! /ií0 stereo studio tape recorder and the 
SL -10/ direct dike professional turntable. In 

addition the PCP -l0/ commentators desk for 
simultaneous transmission by two commen- 
tators, a technicians monitoring desk, a power 
supply and a commentators table holding all 

the ancillary equipment will also be on show. 
Electro -Voice are to exhibit several new pro- 

ducts manufactured by its sister company 
Tapco. These will include their complete range 
of professional amplifiers and the C -1 2 mixer 
all these products being shown for the first time 
in Europe. The C -12 mixer is a 12 4 2 I in 

out format mixer allowing routing of pannablc 
inputs to any of the four subgroups together 
with simultaneous mono and stereo outputs. 
The mixer has regulated, foldback current 
limited phantom powering and three band per 
channel eq. 

Enertec will be introducing a 24 -track sound 
mixing console in their UPS -4000 series with 

24 inputs and four programme outputs and 
with VCA for adapting to automation control. 
Other consoles on display will be the UPS - 
5000 series available w ith 12 to 20 inputs and 
four to eight outputs, and the CPS -5100 series 
of OB consoles. Also being introduced is the 
F -462 series of tape recorders in European or 
American Standards, available in stereo, dual - 
track and twin -track formats, or in a disc - 

cutting version with advance monitor for auto- 
matic pitch control. Other items on display 
include the GCE -4000 series of solid state 
switching grids with automatic testing of com- 
mutation points; and a cassette broadcasting 
system available in both automatic and manual 
versions. 

Harrison will be showing the new Alive live 

performance and sound reinforcement pro- 
grammable console which was introduced at 

AES New York. Also being shown will be 

components from the new film rerecording 
console which will make its formal appearance 
at AES Los Angeles. In addition the latest 
version of the 3232C master recording /remix 
console with 864 Auto Set console automation 
programmer will also be exhibited. 
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MCI will be showing their range of recording/ 
remixing consoles and tape recorders. The 
JH -32 3in 32 -track recorder; the JH -600 
series of automated consoles; and the Auto - 
Lock, SMPTE /EBU generator /reader /syn- 
chroniser will be shown in Europe for the first 
time. Also on display will be the JH-500C 
console with JH -50 Automation and Plasma 
Display meters, and the complete range of 
JH -/10 Series of recorders will be shown with 
improved electronics. In addition the JH -/6 
multitrack will be exhibited with the new 
microprocessor based Autolocutor III. 

Midas will display the new version of their 
PR System sound mixing consoles which has 
several new facilities available as standard, 
including in -place solo, bargraph metering to 
DIN and Nordic specifications and additional 
monitoring facilities for 16 and 24 -track 
applications. The range of 20 standard modules 
and modular main frame concept provides many 
console format variations to cater for 4 and 
8 -track recording, audio visual productions, 
theatre and high quality sound reinforcement 
applications. A VCA controlled console sys- 
tem will be available for sophisticated stage 
product ions. 

Neve will be showing their Model 5422 loca- 
tion suitcase mixer and will be providing a 

meeting and discussion area for visitors decked 
out with photographs and drawings of the 
company's equipment including details of the 
new Mode18098 46 -track console and examples 
of their custom building capability. 

French manufacturers Plus 30 are introducing 
a new modular recording console Model 
RS8036. The new console has 36 input /output 
modules, 24 output busses for submaster 
assign, four -band parametric eq, VCA sub - 
grouping, and logic status control. Also on 
display will be the LC7600 stereo compressor/ 
limiter. 

Raindirk are to show their Series Ill mixing 
consoles available with inputs from 18 up- 
wards and with features which can be adapted 
to need. They will also show the Quantum 
console which consists of an input section, and 
master -status and master- monitor sections 
with frames of 24/32/40 -input channels. In 
addition the Mini Mark II, a low cost mixer in 
10/4 to 24/4 format, with an eight monitor 
option, and available in portable desk or floor 
standing versions will also be shown. 

SATT Elektronik will be exhibiting their 
small, portable SAM82 mixer. The mixer has 
eight mic /line inputs and two main outputs, 
two auxiliary outputs (with transformer 
balanced line level) for cue and echo, echo 
returns, monitoring, talkback, test oscillator, 
power for condenser mies, and PPM meters 
with logarithmic scales. By means of a multipin 
connector two SAM82 mixers may be con- 
nected together to give 16 inputs and two main 
outputs. 

Siemens will be showing and demonstrating 
the Sitral C- Mixing desk technique with single 
component alternatives for the standard mix- 
ing operation in multitrack recording and 
mixdown. Also being shown is the Crossmatic 
audio distribution /control room system using 
the symmetrical electronic switching point 
Model S -/80; and the Novocord magnetic film 

Neve 5422 'suitcase' mixer 

unit which can be coupled synchronously to 
any standard telecine. projector, or VTR, or 
other magnetic film units, and will follow at up 
to 30 tines speed. 

Solid State Logic will be demonstrating their 
SL4000 recording console with the SSL inter- 
active studio computer. The 5L4000 has fully 
distributed logic control of all the major states; 
compressor- expander -noise gate and four hand 
parametric eq on every channel; VCA and 
patch -free audio subgrouping; and full control 
of all tape machine functions. The SSL com- 
puter gives full mixdown automation with 
automatic status set up: automatic nulling and 
return to original; and display of DC levels and 
off -line editing. The computer also provides 
tape machine control (with location by time, 
cue point, or freely named section). drop -in 
timing and record keeping. 

Soundcraft will be showing their new Series 
3B 24 -track console introduced at AES New 
York. Designed for I6/24/32 -track studios. The 
console features up to 32 -track monitoring, 
4 -band equalisation, high and low pass filters, 
eight auxiliary busses, two of which may be in 
stereo pairs, and a transformerless differential 
mie amplifier. The console may be automated. 
Also being shown will be the Series IS range 
of portable stereo mixers, the Series 2 4-buss and 
8 -buss recording mixers and the EX4S stereo 
4 -way electronic crossover. 

Televic are to show their semiprofessional 
mixing units for studios and theatres, together 
with their simultaneous translation equipment 
with microprocessor mie switching. 

Trident will be exhibiting their TSM Series 
of consoles available with quad and stereo out- 
puts, and in two frame sizes--32/24-track and 
40/32- track, with four band parametric eq on 
each input. In addition the Flexiniixexpandable 
mixing desk; their parametric equaliser, stereo 
limiter /compressor, and low distortion oscil- 
lator /frequency counter will be shown. 

68 10. 

SATT Elektronik SAM82 console 

www.americanradiohistory.com

www.americanradiohistory.com


Pity they didiit ncord 
Sgt. Pepper on it 

A lot of people consider Sgt. Pepper 
the most innovative rock album of all time. 

What hardly anyone realizes is that it 
was recorded on 4 -track equipment. 

Of course, what 4 -track meant in those 
days was a machine that weighed half a ton, 
relied on 1 "tape for its living, and could only 
go to three generations before tape hiss 
became intolerable. 

As we say, a pity the new TEAC A -3440 
wasn't around to do the job. 

Our machine weighs just 441bs. Runs 
on '/4"tape. And together with its optional dbx 
unit will happily go to five generations before 
tape noise is even noticed. 

But then all things considered, the 
A -3440 is a remarkable piece of technology. 

In essence, it's a more sophisticated 
version of its predecessor, the A-3340 S-a 
machine that's already set the gold standard 
for advanced 4 -track performance and 
reliability. 

But now switching has been consider- 
ably simplified. So that all key functions are 
controlled by a single Function Select Button. 

Monitoring has become a lot more 
flexible. Allowing you to listen on cans to one 
or all four tracks without resorting to a 
separate desk or mixer. 

There's an optional dbx unit available, 
the RX8, adding an astonishing 30dB to the 
overall S/N ratio. 

And we've even built in a Pitch Control 
to alter tape speed by± 5 %. Which means you 
can add a piano solo weeks after your initial 
recording, and instead of tuning the piano,you 
you just tune the tape. 

As you'd expect, the A -3440 is fully 
compatible with all modern studio systems, 
with a comprehensive range of TEAC back- 
up hardware available. 

That includes mixers, monitors, mikes, 
mastering machines, and as your system ex- 
pands, a complete 8 or even 16 -track capability 

If you'd like to hear more about the 
A- 3440,simply post the coupon and we'll be 
happy to send you a free information pack 
containing full details. 

Meantime, imagine yourself let loose 
on a machine that could have recorded an 
album like Sgt. Pepper. 

Only better. 

Please complete the coupon and send to: 
Harman UK, St. John's Road, 
Tylers Green, High Wycombe, Bucks HP10 8HR. 
Telephone: Penn (049 481) 5331. 

Name 

Address_- 

Postcode TEAC. 
T.P.S.S.4 
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Monitor Loudspeakers 
On display from Acoustic Transducer will be 
their studio monitor loudspeaker systems, 
models S50 and S85, with 3 -inch voice coils 
and soft -dome midrange units. Also on show 
will be their high power loudspeaker units 
including the PA 100 -375, 15ín unit, the PA 
75 -314, 12in unit, and the PA 75 -234, 9in unit; 
and a range of public address and recording 
studio electronics. 

Barco will be introducing a new loudspeaker 
in their MLSI Series, the MLS 1/80. The new 
loudspeaker has a continuous power capacity of 
80W into 8S1, sensitivity is 82dB at 1W and Im, 
and frequency response on axis is 36Hz to 
20kHz 2.5dB. 

Electro -Voice are to introduce a new loud- 
speaker system the Eliminator 5. This has a 
single -folded EVM15 horn, a 6¢in vented mid- 
range driver, and ST 350A tweeter. The system 
has a continuous power capacity of 100W into 
8i2, is capable of delivering sound pressure 
levels of up to 117dB at 100W and four feet, 
and its frequency response is 55Hz- 18kHz. 

Ferrofluidics will have their technical ex- 
perts on hand to discuss the advantages of 
using ferrotluidics in voice coil gaps. Advan- 
tages claimed being increased power handling, 
voice coil centering, crossover design simpli- 
fication, flattening of frequency response, and 
impedance peak reduction. 

.IBL will be introducing two new studio 
monitor loudspeakers the Model 4313 and 
Model 4301E. The 4313 is a three -way control 
monitor featuring a 25mni aluminized dome 
high frequency radiator and a long throw 
250mnm low frequency driver. The 430 /E has a 
full complementary symmetry IOW amplifier 
built into the 4301 broadcast monitor. 

Tannoy will be showing the recently intro- 
duced Buckingham monitor loudspeaker which 
is a three -way system with two 12ín low fre- 
quency units and a 10in dual concentric unit. 
The loudspeaker will give an output of 94dB 
for IW at lm, longterm continuous power 
rating is 200W, and frequency response is 
30Hz -20kHz 1.5dB. Other units on show 
will be the Dual Monitor, the Monitor Red, and 
a hybrid passive /active crossover with time 
compensated circuitry and parametric equalis- 
ers for the low frequency section. 

Tape and Tape Duplicating 
Agfa- Gevaert will he exhibiting their range of 
audio tapes for broadcasting and studio 
mastering applications, including their PEM 
468 studio mastering tape, their PEM 526 
mastering tape for bin loops, and their PL' 36 
tape for high speed duplicating. A new ad- 

Ferro fluid 
'falls up' as 
demonstrated by 
liquid burrs 

dition to their range being shown for the first 
time will be the PER 528 high output, low 
noise broadcast tape. Also on exhibition will be 
the company's range of bulk cassette tapes, 
magnetic film, open reel audio tapes, reference 
tapes and compact cassettes. 

Auvis -Asona are to show their high speed 
(32:1) tape duplicating equipment and turnkey 
cassette production facilities. They will be 
introducing a new fully automated winder and 
cassette packaging system, plus a new zin loop - 
bin. 

BASF will be showing their range of profes- 
sional tape products including studio tapes, 
calibration tapes (DIN and NAB), calibration 
cassettes, unisettes, duplicating tapes, and 
magnetic film. They will also be displaying 
their latest studio tapes type SPR50LHL; and 
type SP54R which is designed for broadcast 
applications. 

W H Brady Co will exhibit their range of pro- 
fessional splicing and sensing tapes for use with 
cassettes, 8 -track cartridges, master recorders, 
and video cassettes. 

Cetec will be showing the Series 1200 64:1 
cassette duplicating system together with the 
Gauss range of loudspeakers, including the 
latest modifications for the 1979 range. 

Swiss company Cross Music will be demon- 
strating their automatic cassette labelling 
machine Model CT -/800, which has a capacity 
of 1,900 cassettes per hour. 

EMI Tape will be showing their range of pro- 
fessional and duplicating audio tapes together 
with their ranges of domestic reel -to -reel tapes, 
cassettes, and accessories. Particular emphasis 
will be given to the new 862 high output, low 
noise mastering tape which is available in the 
full range of tape widths. 

On show from 1CM Cassettes Merchandisers 
will be their new C -Zero cassettes; two new 
cassette testing machines -the DO -2000 drop- 
out checker and the ¡CM 7804 wind tester which 
checks the mechanical functions of one to 
twelve cassettes automatically; and their C- 
Box cassette packing and storage system. 

Heino Ilsemann will be exhibiting their 
Type KZM3 loader which automatically loads 
cassettes and literature (single or folded) into 
plastic cassette cases at a rate of up to 4,800 
cassettes per hour. Also on display will be their 
ETK/ and ETKIS automatic cassette labellers, 
and their automatic cartoning machines types 
MCBIK and MCB /KS for use with flat blanks. 

Infonics will be demonstrating tape duplica- 
tion using various grades of ferric tape and the 
new 3M Melajine metal particle tape. 

Maglink will be showing their tape synchro- 
nising and control system, which has a new 
revised control unit adding new functions and 
simplifying operation. The control unit is opto- 
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Only the best designs stand the test of time. 
The reliable power of the TPA Series D 
has been a consistent choice 
of professional audio 
engineers r 

19" x 31/2" rack mounting 

Load sensing output protection circuits 

Stable into loads of any impedance characteristic 

Available will a range of connectors and line transformers 

TPA 100 D incorporates plug -in PCB's and power transistors 

AM W12 fits loudspeakers enclosures for monitor purposes 

Conservative power rating 25,50 and 1011.V RMS. Full power at 15 ohms 

At 8 ohms power rating of 45,80 and 170W RMS 

Designed to operate in ambient temperatures in - 25 °C + 50 °C range 

For further information please contact 
VIKING WAY BAR HILL 
CAMBRIDGE CB3 8EL 
TEL CRAFTS HILL (0954) 81140 
TELEX 817515 HH ELEC G 

PROFESSIONAL 
AUDIO ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


PUBLIC 

ADDRESS 

INSTALLATION? 
or 

SOUND 

REINFORCEMENT 

SYSTEM? 

This booklet tells how you 
can have sound in audito- 
riums or studios that is both 
loud enough and under- 
standable. No need for a 
vast array of loudspeakers 
or super -power amplifiers. 
It calls for use of Klipsch 
LA SCALA theater speak- 
ers, the ones used in Radio 
City Music 
Hall and other 
major thea- 
ters and by 
numerous 
music 
groups. 

Ask us for your copy of 
"Sound Reinforcement ". 
This booklet is free. 
Distributed in Europe by: 

audio int'l 
vertriebs gmbh 
box: 560 229 
6 frankfort am main 
gonzenheimerstr. 2b 
telephon: 50 47 33 
telex: 413 039 aih d 
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isolated so it can be used remotely from the 
electronics. Also being shown will be their all - 
speed EBU /SMPTE- to- Maglink interface; the 
Maglink code reader which enables the Mag /ink 
time code to be displayed from any source 
without requiring their synchroniser; the 
Maglink code generator; the Minimag reader 
for use with the Minimag synchroniser; and 
their sprocket code generator. 

Racal Zonal will be exhibiting their range of 
audio tapes and cassettes, including the low 
noise Triple Eight tape intended for music 
mastering and multitrack recording; the Triple 
Six tape designed for stereo broadcasting, 
speech mastering and archival use; and their 
range of super ferric oxide cassettes. 

On exhibition from Recortec will be their 
automated cassette duplicator system with 
automatic cassette feeder. The system produces 
cassettes at a rate of either 32:1 or 64:1 and 
does not use a bin -loop, relying on unrecorded 
pancakes, C -Zero cassettes and a reel -to -reel 
master instead. 

Steen Hauerback will be showing the TTL 
Model 108 automatic cassette loader which has 
a capacity of between 80 and 70 cassettes per 
hour depending upon tape length. In addition 
they will show a range of C -Zero cassettes and 
pancake tapes in lengths up to 7,200ft from 
Domain Magnetics. 

Tape Machines 
On display from Audio Kinetics will be their 
XT -24 Interlocator for use with 3M, Ampex, 
Lyrec, MCI and Studer machines. The unit is 
capable of improving search action by corn - 
puting and storing the ballistics of tape machines 
for high -speed location, and has an inches -per- 
second speedometer and programmable rou- 
tines for automatic sequencing. Also on dis- 
play will be Quad -Eight products, including the 
CPR -16A digital reverberation system and the 
Corando console with Compumix /11 automation. 

ITAM will be exhibiting their Model 1610, I6- 
channel tape recorder using lin tape. It has 
three speeds, varispeed, remotes for all func- 
tions, modular electronics including a separate 
equalisation plug -in card, is available in 8- 
track expandable to 16, and has an autolocator 
option. In addition as 12/4 mixer with 8 -track 
monitoring, and an 8/2 mixer will be on display. 

Leevers -Rich will be highlighting their 
Proline 2000TC range of in professional tape 
recorders, available with standard or penthouse 
console housings, and different control ar- 
rangements for television, radio and recording. 
The range have dc servo -controlled capstans, 
electronically controlled tape tension, constant 
velocity spooling, and is switchable NAB /DIN. 
Also to be shown will be the Proline 1000 
series of tape recorders, available in rack 
mount, portable, or console versions, with 
either servo -controlled or direct -drive motors, 
tape- tension control, and modular construction. 
In addition, they will also be showing their 
demagnetising equipment for reels and heads, 
and the newly introduced LR73 studio digital 
clock. 

On display from Lyrec will be their Model 
TR532 multitrack recorder with their new 
TPC microprocessor controlled tape position 
controller. The TPC can search to three differ- 
ent preset tape positions and recycle between 
two positions, and can store 16 different tape 

Leevers-Rich LR73 

positions which can be recalled and searched 
at the operator's convenience. The recorder 
has a comprehensive remote control unit 
offering search function, varispeed with four - 
digit readout, tape timer, and controls for all 
functions for all amplifiers. For each track 
selection can be made between ready, safe, 
line, sync, repro and solo. Also being displayed 
is the System P -2000 cassette duplication system 
which has a new master /loop bin and twin slaves 
of compact design. 

Nagra will be showing a number of units 
from their range of portable tape recorders 
including their Model 1V -5f, a 3- track, four 
speed instrumentation recorder designed pri- 
marily for scientific analysis applications. This 
model has speeds of 15 /7 # /3 /1I-in /s, signal - 
to -noise ratio at I5in /s is 64dB, CCIR `A' 
weighted, third- harmonic distortion at 320 
nWb /m is less than 1.5%, and frequency re- 
sponse at I5in /s is 25Hz -35kHz f 1.5dB. Also 
being shown is the Nagra E designed especially 
for remote broadcast use. 

NEAL -Ferrograph will be exhibiting their 
range of tape recorder models including the 
Studio 8, the Logic 7, the Model 302 cassette 
recorder, and the RTS2 and ATUI test sets for 
checking all tape recorder functions. In ad- 
dition to these, three new units will be shown. 
These are the Studio 7, a reel -to -reel recorder 
developed from the Logic 7 intended for 
general broadcast and studio use primarily as 
a support machine; the Model 340 four chan- 
nel cassette recorder; and the Model 330 cas- 
sette recorder having two audio channels with 
a separate sync track for audio visual applica- 
tions. 

Nordisk Elektroakustik will be showing their 
range of tape recorders, including the endless - 
loop LOOP -matic; their documentation series 
A700 and A800; and a new product the UNI- 
matie for the BASF unisette system, which is a 
plug -in studio recorder /playback system with 
crystal- controlled motor drive, and plug -in 
motor assemblies and printed circuits all 
running directly from 24V DC. 

Otani will be exhibiting the MX -5050 series 
of tape recorders which are available in 2- 
track and 4 -track formats for á inch tape and 
in an 8 -track format for in tape. A new model 
in the series will be shown, the MX- 5050B, á 
in, two- channel unit which is an improved 
version of the MX -5050. Also on display will 
be a new one inch, 8 -track machine, the 
MX -7800, which has a dc- capstan servo motor, 
varispeed playback, digital tape timer with LED 
readout, and remote control for the electronics 
and tape transport. In addition the new MTR- 
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'Three -layer 
detachable 
windshield 
eliminates 
`pop: 

Nylon mesh 
smooths out 
response. 

'Powerful rare 
earth magnet 
assembly for high 
sensitivity. 

Design ensures 
equalization of 
air -pressure 
behind diaphragm 

NINE REASONS 
WHY THE EAG 
PRO M90 MIK 

Acoustic resistance 
c COSTS A LITTL ontrols input of 

MORE THAN IT 
sound to rear 
of diaphragm. 

Accurate response at NEAREST 
all frequencies 
ensured by design of 
moving coil support. 

gOMPETITOR 

(3-position Switch 
vocal /music /off. 

Acoustic resistance 
for low frequency 
control. 

A tough cardioid mike for stage use. ®ofce or music. 
Indoors or out. Really good feedback control and an 
amazing 40 to 16000 Hz frequency response. A mike th 
will never let you down. 

That's why real professionals use it. 

Fifty available for a month's free trial. Tell us who yo 
are and where you're playing. First come, first sery 

Microphones: EAGLE (64 

International 
standard tough 
XLR connector. 

SS4 

Please send me full details of all Eagle Microphones 
Please send me a PRO M90 on a month's free trial 

Name. 

Address. 

Name of Band /group etc where appropriate. 

Next performance at Date 

EAGLE INTERNATIONAL Precision Centre, Heather Park Drive, Wembley, 
Middlesex HAO 1SU Phone: 01 -902 8832 

EWE 
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f 1 

The 
professional 
alternative. 
Your tone controls are.just not designed 
to compensate for 

Room acoustics 
Speaker placement 
Old or had recordings 
Deficiencies in component interaction 

We built the C -41 Equalizer to solve these 
problems and more. 

-7 /SC (. -4/ Dual ('boatel Equal, -er 

These are some of the hays: 
Individual Octave Control for each 
channel 
Long throw, oil -clamped linear 
slide pots for greater accuracy 
Advanced technology and switching 
facilities 
Capable o/ driving any load at any 
equalization setting 
Low distortion -less than 0.01% 
THD and IM 
Low noise -greater than 90dB 
5 -year parts and labor service contract 
AEU's philosophy of uncompromised 
performance 

. 
... S . . ... 

Audio En,...,,C ,.-co,,,n 

You'd have to look a long time to find an 
EQ that delivers this much value. 
AEC innovation has done it. 

A\P 

ruclio hu7. 
Bo.v 560229, 6 Frankfurt 56, W- Germany 
Please +end me available literature win Me 46C C -4/ 

I 

I 

Dual -Channel £qualcer ta Mr penleseuanal', <-/Mkr 

Setuie 

.Suret 

l t /;p 
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269 portable audio mixer, a telephone hybrid 
unit, a Unisette cassette library system, and a 
Revox audio rack will be shown. 

Woelke will be exhibiting a newly developed 
range of 16/24 channel tin and 3in magnetic 
tape heads (record /playback /erase), designed 
to give low crosstalk even in sync mode and 
low contour effect at 38in /s. The erase heads 
can be used for full -track or channel -to -chan- 
nel erasure. Also on show will be a new pilot 
tone head and the company's range of measur- 
ing equipment, including wow and flutter 
meters, wave analyser, and biasing meter. 

Range of Woelke tape heads 

Otani MTR90 -24 track 

90, 24- track, 2in multitrack recorder with 
pinch roller free direct drive capstan with fully 
servoed dc reel motors, 20 % stepless varispeed, 
and digital percentage readout will be shown. 
Otari's range of high speed tape duplication 
systems available in 8:1, 16:1, and 64:1 speed 
formats will also be shown. 

Soundcraft will be introducing a new lin, 
8 -track fully modular tape recorder intended 
for studio or location use. The new unit has a 
precision engineered tape transport mounted 
on a rigid cast aluminium deck plate giving 
wow and flutter figures of 0.03 %. The unit's 
control panel which carries all transport and 
audio controls including plasma tape counter 
display is a self contained module which may 
be removed from the machine for use as a 
remote control unit. 

Belgian company Staar will be introducing a 
new device, the Compucounter which provides 
quick position finding on cassette tape with- 
out rewinding to the start. It includes a digital 
display showing exact tape position in minutes 
and seconds, following at any tape speed in 
recording /playback, fast forward or rewind 
modes. It will indicate the position within a few 
seconds after introduction of the cassette into 
the machine. 

Studer will be showing a wide range of equip- 
ment including the Revox range. Main em- 
phasis will be on their new A800 24- channel 
tape recorder, which has I4in reel capacity, 
microprocessor controlled transport electron- 
ics, crystal controlled tape speeds, wow and 
flutter 0.04% (peak value, weighted) at 15 and 
30in /s, output 24dBm into 6001 and signal -to- 
noise ratio (unweighted, NAB standard -8/16 
channel model) 70dB at 15in /s and 74dB at 
30in /s. Also being shown will be a new auto - 
locator with microprocessor control, which 
has 20 memories to store addresses, separate 
displays for tape position and locate position, 
repetition programme for one repeat or con- 
tinuous repeat, push- button return to begin- 
ning of tape, all entries executed by standard 
keyboard, and operational without modifica- 
tion to the tape transports of the A800, A80/ 
VU, A80 /RC and A81. In addition the Model 

Signal Processors 
Aphex Systems will be showing their Aural 
Exciter and will also be exhibiting the EQF -2 
tunable peak /shelf equaliser with tunable high/ 
low pass filter; and the 202, a VCA which in- 
corporates the 1537A VCA chip. 

On display from Audio and Design will be units 
from their range of signal processing systems, 
including the F600 limiter for optical film, 
disc cutting and RF transmitters; the F690 
voice -over limiter; the E900 parametric sweep 
equaliser; the E500/560 band selectors; the 
E950 -RS paragraphic equaliser switchable from 
six stereo to 12 mono bands, with variable 
frequency and Q, and fader amplitude con- 
trols; the F760X compex limiter; and the 
F769X Vocal Stresser. 

Audio Developments will be demonstrating 
production models of their AD070 program- 
mable graphic equaliser for the first time in 
Europe. The AD070 covers the audio range in 
16 bands at approximately i- octave steps with 
a Q factor of 2.2 at maximum and minimum. 
Control is in 2dB steps from -14dB to 
+14dB on each band. Control fader generates 
a binary code and a keyboard sets up various 
functions. Up to l6 preprogrammed response 
curves can be stored in the memory and the 
unit can be remote controlled from any signal 
source. In addition the company will be show- 
ing their range of portable mixers for film and 
broadcast use. 

Two new compressor /limiters will be intro- 
duced by dbx, Model 163 and Model 165. 
Model 163 has continuously variable compres- 
sion from 1:1 minimum at 0dB gain reduction 
to 0:1 maximum at approximately 30dB gain 
reduction. Model 165 is continuously variable 
from 1:1 to infinity according to compression 
control and thrshold settings and signal level. 
Also being shown is the Model 148 noise re- 
duction decoder for broadcast playback, and 
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trrllkey 

Our business is 
helping ou wits Y ours... Y 

Considering or upgrading a multitrack system ? 

We offer a select range of studio equipment, backed with 
advice, demonstration and service, Turnkey sell, install, lease or hire. 

TEAC 
TASCAM SERIES 

Ir,rsrs 

For many years QUAD 
amplifiers have been a 
standard in UK Studios for 
quality monitoring. Their 
latest model, the 405 cur- 
rent dumping design is 
now available from 
TURNKEY. 

We supply and install the TEAC TASCAM multitrack 
system. Mixers Models 2, 3 and 5, and tape recorders 
3300S, 3340S and 80 -8 are suitable for both multichannel 
and audio production applications. 

VARISPEED 
i.y poi,uler demand we 

have produced a compact 
vari -speed unit that can be 
easily connected to any 
fixed speed recorder. The 
power oscillator is housed 
in a free standing case and 
connection is via two wires 
to the capstan motor. 

The hand held remote 
switches between fixed 
speed operation and a 
plus or minus 15 percent 
pitch control. 

Custom rolling consoles 
for all TEAC recorders. 
A unique design permits 
tape storage or mounting 
noise reduction. Sold as a 
flat -pack kit. 

Low capacitance cables 
prevent high frequency 
loss. Now available in 
standard Tube -Paks. 
8 Pack 18 ins, patch 
4 Pack 6 ft, interconnect 
2 Pack 12 ft, interconnect 

Stop Press - Just anno- 
unced, the budget stereo 
ten band graphic from 
Statik Acoustik. 
Phone now for details. 

With every four track 
that we sell, we supply, 
free of charge, the re- 
markable 1478 mixdown 
mixer. Tone pan and fader 
on each channel, and no 
noise, distortion or over- 
load. 

A new range of signal 
processing equipment de- 
signed specifically for 
budget installations. A 
versatile, expanding sys- 
tem that features quality 
and low cost. 

Limiter. - 

input, output, attack and 
release controls. 

Parametic Equaliser - 
Two band boost cut con- 
trol with peak frequency 
tuning. 

Reverb Unit - For mic 
or line application with 
equalisation and mix con- 
trols. 

Dual Notch - Twin tun- 
able low frequency 
notches for programme 
filtering. 

Monitoring S}'ste:r:; 

'JBL I-1111-1 

Microphones and 
Accessories 
FSl_1TFi monKs 
C CIUOlO 
LTD 

®CVI.RI(( 

Signal Processing 

T dbx EKmK 

Are you ready 
for 
Multitrack The Turnkey book includes comprehensive informa- 

tion about our products and accessories. 

Please write or call for your free copy. 

Teac's 16 page booklet "Are you ready for multi- 
track ?" is also available on request. 

Call Andrew Stirling at 

tunkey 
8 East Barnet Road, New Barnet, Herts EN4 8RW Supply & Installation of Recording Equipment Telephone : 01 -440 9221 Telex : 25769 
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WILL PAY 

IN 

CASH 
TOP PRICES 

FOR 

STUDER 
A80 

8Tks/16Tks 

Please contact 

DAVID BUTTERWORTH 

010 -39 -2- 228120 

MILAN - ITALY 
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EMT 244 digital reverberator 

the Model 208 and Model RM -155 8- channel 
noise reduction systems. 

Dolby will be showing their range of pro- 
fessional noise reduction systems including the 
M Series multitrack unit equipped with 
modules in standard units of 8, 16, 24, 32, 
40 and 48 channels. Also being shown are the 
Model 360 for use with film recorders; the E2 
equaliser for standardising the frequency 
response of loudspeakers; the Series A noise 
reduction systems for improving optical and 
magnetic sound -tracks in cinemas and broad- 
casting; and the Dolby FM system for radio 
and television sound transmission and recep- 
tion. 

EMT will be exhibiting a wide range of units. 
These include the Model 244 digital reverbera- 
tion unit; the Model 250 electronic reverbera- 
tion unit; the Model 444 digital audio delay 
system; and a new unit, the Model 446 digital 
line announcer. In addition the Model 950 
direct drive studio turntable will be shown, 
together with the Model 258 noise filter, the 
Model 260 filter limiter (de- esser), the Model 
261 compressor /limiter, and the Model 259 
mounting frame. 

Future Film Developments will be showing 
their. portable noise reduction unit for loca- 
tion recording. This has provision for two 
Dolby A -type modules with associated buffer 
amplifiers, automatic record /play and power 
switching, and battery supply. 

On display from Klark -Teknik will be their 
DN70 digital time processor, which has a 
clocking speed of 50kHz, frequency response to 
I 5kHz, and delay options up to 652ms. With it 
will be shown the optional DN71 digital con- 
troller which enables the DN70 to generate 
many sound effects including harmonising and 
flanging. Also on display will be the DN34 
analogue time processor, which has two inde- 
pendently controllable delay sections; and 
their range of graphic equalisers including the 
DN27 4-octave equaliser, the DN22 dual I T- 

way graphic equaliser, and the DN15 graphic 
equaliser pre -amplifier. 

Marshall Electronics will be showing their 
Model 5001 time modulator; the HP400 ex- 
tended range 400ms time modulator; the 
P500 analogue delay unit with 500ms delay, 

Klark-Teknik DN70 

five delay output taps, and 94dB signal -to- 
noise ratio; and the P250 delay unit with 
250ms delay, single output tap, and 95dB 
signal -to -noise ratio. 

Orange County will be highlighting their 
new VS -1 stressor which now has a full para- 
metric equaliser. This new PEQ equaliser is a 
four -band parametric, with adjustable Q, a 
signal -to -noise ratio of 1 10dB with all sections 
at 20dB boost, and tunable centre frequencies 
over the range 20Hz to 20kHz. Also on display 
will be the CLX -S -FM stereo processor, a 
complete self contained signal processing 
system which includes peak- limiter, compres- 
sor, and expander /noise gate. 

Publison are to show their DHM 89 B2 
stereo digital audio computer with dual delay, 
dual echo, pitch shifting from 2 to I 

octave, automatic arpeggio, reversed sound, 
and a memory code. In addition they will be 
showing the DHM 83B quasi stereo option for 
the DHM81 132; the ECL 20A dual compressor/ 
limiter /expander /noise gate; and the new CL20C 
dual compressor /limiter with variable threshold, 
attack time, release time, output gain and com- 
pression ratio. 

Synton will be exhibiting their Syntovox 221, 
20- channel vocoder, which has 54dB -per- 
octave filters, real -time analysis LED readout, 
matrix patching, built -in audio pulse generator, 
random VLF and step modulation, and 56- 
way multi- connector for external control and 
computer applications. Also on exhibition will 
be the Syntovox 222 a new low -cost vocoder 
for small studio and stage applications. In 
addition the Model 203 phaser and Model 229 
parametric equaliser will be shown. 

Miscellaneous 
On display from BCW will be a number of new 
products including the 750B, 750C, 250D and 
IOOB amplifiers together with a new 1,000W 
amplifier. 

Eastlake will be showing a video tape of their 
latest studio design projects and Tom Hidley 
and David Hawkins will be on hand to discuss 
the company's design philosophies. 

EMS are to show their new Polysynthi 
equally tempered, fully polyphonic, twin VCO 
synthesiser with two ADSR envelope genera- 
tors with LED displays, and analogue delay 
line for echo, chorus, flanging and reverbera- 
tion effects. A new optional polyphonic 
Sequencer for use with the Polysynt /ri allowing 
up to 10 minutes of polyphony to be stored 
and edited will also be shown. In addition the 
Vocoder 2000 and a new modular Vocoder 
system will be shown together with the com- 
pany's range of synthesisers and modules. 

Gotham Export will be exhibiting the Ino- 
vonics 500 spectrum analyser, the UREI 567 
public address processing unit, and the Lexicon 
Model 93 prime time digital delay effects pro- 
cessor. 

Keith Monks will be introducing their new 

i 
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The 1980's are brought one step 
nearer by the introduction of the 
MTR -90. This new sophisticated 
design is based on accumulated tech- 
nology and innovation which have 
been the hallmark of Otani for over 
15 years. 

The new -generation tape transport 
incorporates a pinch -roller -free 
direct drive capstan with phase - 
locked -loop do -servo circuitry. Tape 
speeds are 15/30 ips with ± 20% 
stepless varispeed and a digital 
percentage readout. Features include 
full dc-servo on supply and take -up 

motors for constant tape tension, 
automatic switching between input/ 
sync /reproduce electronics with 
gapless punch -in /punch -out. And a 
sliding tape -speed controller, built -in 
digital timer, auto /manual motor - 
driven head shields plus 40 -ohm 
balanced output, to name but a few. 
It comes with the latest electronics 
featuring a single plug -in card per 
channel. 

The MTR -90 is also available in a 
16 -track frame, and a 16 -track 
prewired for 24 which can be up- 
graded to a 24 -track machine simply 

and economically. For the full story, 
get in contact with your nearest Otani 
distributor. 

Japan: Otari Electric Co., Ltd., 

4-29-18 Minami Ogikubo, Suginami -ku, Tokyo 167, 

Phone: (03) 333-9631 

U.S.A: Otari Corporation, 

981 Industrial Road, San Carlos, California 94070, 

Phone: (415) 593 -1648 

Announcing 
the new 24 track designed for 1980's. 

Otani MTR90. 

V .;1/ ¡tI 
iP v -10 
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Cuemaster 
CARTRIDGE MACHINES 

t 

FIDELIPAC 

NOVATRON 
400 FX 
EFFECTS CONSOLES 

Cetec Broadcast Group 

schaFer XPARTA 

G 
Granet 

Communications Ltd. 
39 BEECHCROFT MANOR, OATLANDS 

DRIVE, WEYBRIDGE, SURREY KTI3 9NZ 

Weybridge (0932) 47785 
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semi -professional record cleaning machine 
which has a similar action to their professional 
machine but is less expensive. Also on show will 
be their range of mie stands, booms, arms, and 
cable drums; monitor loudspeakers; phase 
testers; impedance testers; and mie splitter 
boxes. In addition they will show the EDC 
range of mies and the Davenport range of 
public- address equipment. 

On display from Mosses & Mitchell will be 
their range of jacks and jackfields with particu- 
lar emphasis being placed on the new 440 
range of miniature jack sockets which will 
accept the type 3/6 tip- ring -sleeve plug. They 
have palladium contacts and are available 
separately or assembled as jack -fields in two 
rows of 48 per row, paired at centres of 0.312 
in, mounted on 19in by 1.75in panels. Special 
custom jackfields are also available to order. 

Neumann will be demonstrating the new 
VMS -80 automated disc mastering lathe. The 
lathe features dc servo turntable drive with 
crystal control; servo controlled pitch drive; 
automated pitch control based on phase 
detection and optimum adjacent groove space 
utilisation; and an automatic function control 
system which stores lathe commands and has 
push button recall. All roller components have 
been eliminated and the carriage rides on 
Teflon glide bearings. 

Penny & Giles will be showing their range of 
faders and joystick quadraphonic controllers. 
Included will be the Slimline 900 series of 65mm 
stroke units with control detent for mono; 
the 1/00 series with 104mm stroke; the 1500 
series with two micro switches and 104mm 
stroke; the 1400 long stroke (128mm) series; 
and the 2100 long stroke (128mm) series with 
two adjustable tracks in one housing. Also on 
show will be the QPII series of quadraphonic 
joystick controllers. 

Philips will be exhibiting a sound reinforce- 
ment system, including their new SQS loud- 
speaker systems, and their range of mies, 
amplifiers and modules. They will also exhibit 
their LDC15, LDC25 and LDC35 audio mixing 
desks; and their new Storemix computerised 
mixing system. 

Range of Orange County equipment 

STANFORD 

Stanford stereo mixing panel 

On show from Sescom will be their range of 
audio transformers and mic splatters; and their 
SB -I stereo balance box; LS -I line level split - 
ter; 1B -I input balancer; OB -1 output balancer; 
and MLD -1 mic -line driver. 

Silver Circle will be demonstrating a cordless 
foldback system which gives each musician the 
capability of receiving the balance of four or 
more discrete audio channels on either head- 
phones or loudspeakers. 

Stanford Audio Research will exhibit their 
complete range of audio mixers, models 
M1773, M/774, and new mixers models M1771, 
M1775 and M1776 together with the B2211 and 
B4272 power amplifiers, and the UPL -I00 
universal power loudspeaker system. The units 
are designed primarily for discotheque and 
entertainment use: each mixer has two phono 
inputs, two tape inputs and a mie input, plus 
two master outputs. The power amplifiers 
have LED peak -level readout, input attenu- 
ators and on the B4272 a quad /stereo switch. 

Stanton will be introducing their 680SL 
cartridge with stereohedron stylus tip for 
discotheque use. The stereohedron tip has a 
larger bearing radius giving the 680SL in- 
creased record groove contact, making it suit- 
able for rugged discotheque and professional 
applications. In addition their regular range of 
cartridges, styli and headphones will be shown. 

Finally Studio Sound personnel will be making 
their yearly pilgrimage into Europe in the shape 
of editor Angus Robertson, assistant editor 
Noel Bell, and ad manager Mike Stormer. In 
addition to this intrepid trio, Richard Elen, 
editor of our sister magazine Sound Inter- 
national will also be in attendance. 
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"The original A77 had set a standard 
by which I have judged other domestic and 
semi -professional recorders for many years. 
It is now clear that the new B77 sets a new 
standard not easily surpassed at its price" 

Angus McKenzie (March 1978) 

For the full story contact F.W.O. Bauch Ltd., 49 Theobald St., Boreham Wood, Herts. WD6 4RZ 
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Tom Hidley on PA 

Terry Nelson 

_ à.k vio 

?''6L "Carlo 

Over 200 studios have now been acoustically designed 
and constructed by Tom Hidley of Eastlake Audio. 
Here, Terry Nelson interviews Tom Hidley and 
examines his attitudes toward live performance en- 
vironments and PA 

THE NAMES Tom Hidley and 
Eastlake are no strangers to 

the studio business, but with the 
new PA system at the London 
Palladium and the recent opening 
of the Virgin Venue Club in 
London, the Hidley / Eastlake 
reputation will no doubt start 
making inroads into the PA field! 
Being in Montreux last year for 
the Jazz Festival, I went to see 
Tom at his apartment overlooking 
the Casino in order to discuss his 
views on the present situation of 
sound reinforcement and how he 
felt the subject should be handled. 
TN Is your approach to PA similar 
to that of studios and control rooms, 
ie, an acoustic environment? 
TH Yes, though I don't have the 
wealth of experience and back- 
ground in PA work that I have in 
recording studios and control 
rooms. To start with, let's briefly 
discuss the principles of a control 
room which is to, as accurately as 
possible, give a framework of 
reference to what is happening on 
the other side of the glass -good, 
bad or otherwise, you want to 
know. The only way you can know 
is that your control room frame of 
reference is one that is not going 
to lie to you, it's not going to 
colour it or have excessive rever- 
beration times in any given point 
in the room to enhance the sound, 
and it's not going to have a monitor 
that plays tricks on you. Things 
should be as accurate and smooth 

as possible in the general listening 
area so that folks sitting on the left 
and right of the balance engineer 
really hear the same thing the 
engineer does, so again, the game 
and guesswork is taken out. Now, 
if you hear a pure sound in a 
recording studio and you walk back 
into the control room and you 
open a fader, well, our opinion is 
that without application of eq or 
any signal processing other than 
just running it through the console 
and up to the monitor, it really 
ought to sound pretty much the 
same as the microphone would hear 
it, at whatever distance that micro- 
phone is from the instrument that's 
generating the source. If that's the 
case, one can say that whatever is 
happening in the studio room 
acoustically is reflected to a degree 
in the sound that comes through 
the microphone, depending on how 
close -miked it is and certainly on 
the quality of the microphone; it's 
ability to handle transients, it's 
broadrange response, power handl- 
ing, are all then reflected in what 
finally happens when it gets to the 
console. The fader is opened and 
the console's ability to handle the 
energy coming from the micro- 
phone without getting in trouble 
at the front end plus the character- 
istics of the monitor amp /speaker 
system to get the signal aurally into 
the room, decide what the original 
signal will sound. At this point it 
will be very desirable that the 
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signal -after having passed from 
instrument to loudspeaker -be as 
accurate as possible. If it's accurate 
you can then intelligently work 
with signal processing to achieve 
whatever effect you might like. So, 
when you sit in the control room 
and listen to pretty much un- 
doctored, unprocessed and un- 
played with sound it should sound 
pretty natural -and pretty natural 
to the guy at the left, right, front 
or back of the room. 

Now what difference really is 
there between that listening environ- 
ment and that of an auditorium? 
Why should people that go to an 
auditorium to listen to professionals 
perform on stage not have the 
same reality, if you like, as what 
you hear in a control room? Can 
it be done ? -of course it can be 
done. What is the criterion?-cost, 
budget. It is obviously a much 
larger area and so must be handled 
slightly differently. Now perhaps 
one might take exception to that 
and say that it has to be handled 
very differently! OK, that is 
possible depending on the auditor- 
ium but the end result and concept 
that you are after, I think, should 
be the same. The guy at the front 
or back of the hall, sides and 
middle, ought to have his money's 
worth. He ought to hear that act 
as it sounds in control room 
conditions. Obviously that is a 

broad statement! You could say 
the microphones that are used on 
stage are not the same as in the 
studio, you don't have the control 
acoustically onstage that you have 
in the studio. Granted. But why 
not design a stage as the backside 
of an open -faced studio? Here we 
are talking about a 2- dimensional 

studio that has walls and floor, bui 
an infinite ceiling via trapping; you 
pretty much control the first and 
second order reflections at all 
frequencies and in some instances 
you can get a handle down on the 
40Hz region that enables these 
frequencies to be dissipated once 
the microphone has seen them so 
that it doesn't become rumble and 
mud to the other microphones on 
the floor. Why can't the sanie 
principle be applied on a stage? 
After all, you have a ceiling, floor, 
back wall and two side walls but 
no front to it at all -no glass 
between it and the audience, and 
once you get into the cubic volume 
of the audience area; if you can 
dissipate the reflected energy 
coming back to stage you have 
then effectively got a 2- dimensional 
stage. So my gripe would be that 
if you are not in a situation where 
it is a classified historic building, 
and you are not allowed to touch 
one stick of wood or geometry that 
presently exists, then you can work 
with the stage and develop a studio 
environment with trapping and 
control reflected energy from the 
first and second order reflections. 
That stage can then be developed 
to present to the audience a good 
sound and providing that quality 
mies are used and that the stage 
has not been confined within three 
dimensions, then in fact that purity 
coming from the stage at the source 
should be- theoretically -able to 
be achieved with the same kind of 
quality that you would get in a 

recording studio. That's the first 
step; how to handle the source and 
how to get the source to be able to 
perform within a good environ- 
ment. Next step, simulating con- 
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trot room characteristics for unifor- 
mity of sound left and right, front 
to back, top to bottom in the 
audience and broadband character- 
istics from the monitors so that 
you do not have all bottom, middle 
or top end depending upon where 
you sit in the auditorium. Now 
this implies some acoustic treat- 
ment in the auditorium and again, 
if it is not a classified historic 
building, this can be done within 
the confines of the limitations that 
the fire department may put upon 
you - safety regulations, safety 
exits, etc -and you can work the 
auditorium into an acoustic 
environment as you can the stage. 
TN So at the moment we are talking 
about a hall or theatre where the 
PA is a fixed permanent installation? 
TH Yes. So, if you have a fixed 
condition onstage and you design 
that stage to be a 2- dimensional 
recording studio with some variable 
acoustics in the mid band and high 
end, by virtue of movable finished 
materials, that will affect the first 
and second order reflections of mid 
and high end onstage. You then 
have a little control that will be 
flexible to different acts that come 
on -from a high sound pressure 
act to a low sound pressure act and 
various areas between; to an act 
that is oriented mainly to low end 
and rhythm to an act that would 
be, for example, the Nelson Riddle 
band and a lead singer. Your stage 
should have the ability to handle 
variable conditions. It should have 
the ability to change the reverbera- 
tion times of floor, walls and 
ceiling, it should be geometrically 
developed so that first order 
reflections are not sprayed around 
the stage getting unwanted sound 
into open microphones and it 
should be a projection past the 
microphone to the audience. Then, 
when you have the sound motion 
from the stage in the auditorium, 
you need some control on how it's 
handled in that auditorium; you 
could have a situation where it is 

ground floor only or you could 
have one or two balconies, but you 
still want control of the throw and 
you want the people in the front 
row to hear essentially the same 
thing as the back row, balance 
between low end, mids and high 
frequency. If you go for this 
approach then you've really taken 
the stage and made it a partial 
studio with its variable acoustics, 
and you have fixed the acoustics 
in the auditorium as you would 
fix the acoustics in a control room 
as a frame of reference. The house 
system can then be installed feeding 
a monitor system that will handle 
low, mid and high end uniformly, 
from the first 10 rows to the last 10 
rows. Now that is the ideal situa- 
tion; you have a control room in 
the audience and a studio on the 
stage and the guy who pays £5 or 

£50 for his seat is not being short - 
changed-he is able to hear what 
he came for, which is the purity of 
the act. He bought his ticket to 
hear John Doe; by God, he ought 
to be able to hear John Doe without 
hearing it through a loudspeaker 
or canned effect. He should not 
come away saying: "Wow, the) 
sure sound better when they are 
playing out on the lawn," which is 

what can and does happen in many 
instances. For this reason I think 
an auditorium should be handled 
as we've described, with the stage 
treated properly and the auditor- 
ium able to present control room 
sound to the listeners. They have 
paid good money to hear an act 
perform and they not only want to 
see it, they want to hear it. By 

way of a personal comment, I feel 
that the auditorium sound industry 
has suffered in principle by sacrifi- 
cing flexibility of move in move out 
PA systems for quality that can be 
designed, built -in and installed in 
an auditorium and its sound 
system. I think that this is an 
unfortunate thing. As soon as you 
take away the planned merge of a 
PA system to an auditorium listen- 
ing environment (the acoustic plan) 
and you substitute a vacant hall, 
void of acoustic treatment, and 
install enormous portable road 
stacks on the front of the stage or 
suspend them up in the air, you 
have the situation of very uneven 
distribution of power and frequency 
through the auditorium. If you 
project to the audience brute force 
to the back row you're killing the 
man in the first 10 -20 rows and 
the guy at the back says "turn it 

up! ". So whatever situation you 
look at with the road system, you 
are generally looking at compromi- 
ses because it cannot take into 
account every situation in every 
auditorium. You have a make -do 
situation and you try to accomplish 
your effectiveness of sound re- 
inforcement with power, and loud 
is not necessarily beautiful! A 
screaming midrange, honking lower 
middle and a distorted bottom end 
-even though it's loud or appar- 
ently loud -isn't beautiful and does 
not help and is not fair to the artist 
or listener who has paid his money 
to hear it. So my contention is that 
these auditoriums should be plan- 
ned, stages should be acoustically 
designed and built, auditoriums 
should be treated for acoustics and 
PA systems should be installed into 
that auditorium to be a part of and 
integrated with the acoustical 
characteristics of the hall, the end 
result being to present broadband 
uniform power distribution to all 
areas of the auditorium. That is 

where I differ in principle with what 
presently goes on in our industry 
today. 

This naturally led onto a discus- 

sion about the Montreux casino 
just outside Tom's window as being 
a prime example of the attitudes 
that he is firmly against (see Studio 
Sound, Montreux Jazz). He went 
on to mention that among the 
various tenders that had been made 
for a fixed house PA he personally 
had made three -one Westlake and 
two Eastlake -to make some cor- 
rections in the hall and install a 
fixed PA and generally make the 
best of the bad geometry that had 
been put in. Needless to say, all 
proposals were vetoed for the same 
reason -budget. As he went on to 
say: "It's the concept, before the 
budget is even outlined, never mind 
stated, that the real problem lies 
with; that is the portable system - 
everybody brings their own. Not 
to worry, just throw it up on the 
stage, hook up these enormous 
amplifiers behind it, turn it on and 
make noise! Well, music is not 
noise. Music is delicacy, finesse 
and accuracy. It is the reproduction 
of what goes on, on that stage. My 
God, if the piano is just a fraction 
out of tune the artist will complain 
but the poor artist, had he sat out 
in the auditorium and heard what 
the PA system is doing to his piano, 
he'd walk off the stage, he'd be 
finished, not interested ! He is very 
critical in a recording studio, he 
should have the ability to have 
that same control over what the 
audience hears." 

This reminded me of when 1 

worked for a small custom -built 
amplification firm some years ago. 
A swish restaurant in the West 
End of London had just spent 
some £25,000 on interior decora- 
tion and deciding that music, both 
live and recorded, was to be an 
attraction as well as the food, had 
installed about a £100 worth of 
'hi -fi' for the PA. After about a 
month's high prices and corn - 
plaints of broken ears from 
customers and musicians alike, we 
were called in to do the job 
properly (Oh yes, how many times 
have I heard that !), the only 
condition being that we could not 
touch the decor. 

TH "No, of course not. That's 
much more important, you know, 
and I'm being facetious. Much 
more important to have it look 
pretty and have a good visual act 
than have good sound. To hell 
with the sound. They think they 
are not selling sound yet they are 
selling a musical act which is 

sound by definition. Never mind 
if they are in a barn or if they are 
in the Taj Mahal, never mind. 
What does it sound like, how real 
is it? That's my contention. I've 
heard night club owners say to me: 
'I don't give a damn about what 
it sounds like. I don't give a damn, 
I just want to see it look right. 

Never mind there's all this sound 
crap, sound is sound.' That 
particular owner who said that to 
me went bust, by the way!" 
(Laughs) 
TN There's a moral in there some- 
where. 
TH Maybe. However, I do think 
that in many instances when a 
budget is laid out for a club, disco 
or auditorium it is the cart before 
the horse. I think the concept of 
music accuracy has not got into 
the PA field as much as brute force 
power has and that is unfortunate. 
Stages are used with zero treatment 
and it is crucifying to just set 
enormous stacks in there, push 
130spI out of the front of the 
auditorium and hope that you 
handle it with a full house at the 
back. There is no need for that 
kind of approach. All that it 
requires is that the concept be 
changed. Now I'm not saying that 
road groups should not carry their 
own PA system. After all, this is 
what is done by nearly everybody 
and consequently auditorium own- 
ers that feature acts are reluctant 
to expend enormous amounts of 
money to put in an audience sound 
system for fear that the road 
groups will walk in and, having 
had bad experiences with other 
sound systems-junkers as you've 
described -say: "No, no, we're not 
going to use that nonsense, we've 
got our own. It's enormous, it's 
the best system in the world, we 
paid £X for it, we're travelling with 
it, we use it." Well, rather than 
lose the booking the auditorium 
bends; they bow and say very well. 
Result? The auditorium owners 
are reluctant to take the first stand 
and say: " Fellas, this is it. We 
have paid a lot of money for this, 
we've had our hall treated for this, 
and this is what you will use." 
TN That is also what you are paying 
for when you hire the hall. 
TH That's it. A certain amount of 
control. Look at the studio 
business. You build an elaborate 
control room and you hire balance 
engineers trained to work within 
that environment and with that 
equipment. Now what does the 
studio owner really fear? Here 
comes a band that has a favourite 
engineer. Fine. But the band not 
always being really technically 
oriented from an electronics point 
of view, feels that their balance 
engineer can walk in and do the 
date completely. Don't need the 
house man there at all. The house 
man may be more competent or 
less competent but one thing is 

certain, he is more familiar with 
the setup. So the studio owner is 

fearful that the outside engineer 
will come in, sit down at his 
console and not understanding all 
of the gadgetry in the control room, 
attempt to do a mix or tracking 
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the first time through without a 

complete understanding of how 
the whole system works. Results 
are possibly somewhat substand- 
ard. Not in all cases. There are 
many folks that are familiar with 
that kind of desk in that kind of 
environment and they are perfectly 
capable within 30 minutes of pull- 
ing it off. Others are not. So the 
studio owner fears that the guy 
who is not capable will sit down at 
his desk, do the date, the product 
is substandard and the group goes 
away and says that bloody studio's 
not worth a damn ! It's garbage. 
Right! Well, the studio gets bad 
rapped and it's not the studio's 
fault, it's the fault of the -well, 
where does the fault lie? In the 
studio owner saying OK you can 
bring your own balance engineer, 
or in the balance engineer's 
inadequacies not being able to 
handle it the first time round? Now 
perhaps the second or third night, 
after watching the house man 
handle it, he could sit down and 
do it, but frequently he goes in and 
pressures are applied and bad 
feelings come out of it. (Now, I 

don't know if all of that should 
be published but it's true -it's 
what happens. I've seen it repeat- 
edly in Europe and in America.) 
In various music markets in the 
studio business, studios more often 
than not are the brunt of a com- 
plaint and take the blame for 
something they are not really 
responsible for. It's not fair. And 
the same analogy can be applied 
to an auditorium PA system that 
is brought in. The balance engineer 
may perfectly understand it but at 
the same time may possibly not 
understand the best way to get 
that house to work with that 
particular setup. It is not the 
system working with the house, it 
is the house working with the 
system. There is a difference and 
it is a difference that is not really 
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understood. 
So, you look at me; Eastlake is 

a studio design and building 
company. By the end of the year 
there will be over 200 rooms where 
we have been directly responsible 
for the design and probably 75 

of them will have been built by 
ourselves rather than by outside 
contractors. It has developed a 

wealth of information. It has 
shown a lot of weaknesses in our 
own area of design; pointed out 
things that needed improvement, 
which we constantly work on, and 
the occasional time that we have 
a client directly involved or 
indirectly with an auditorium who 
asks us for help, well, you can't 
say to that client: "No! ". You 
have got to do your best with the 
situation and this is how we have 
got thrown into it, little by little by 
little. We have had bad experiences 
and more recently very good 
experiences in auditorium work, 
and I have come to put these 
thoughts together in my mind that 
we have just discussed through 
observing what's going on in these 
concert situations and what hap- 
pens on the stage and in the 
audience. What the complaints 
are. What are the non -musical 
aspects of what is going down? 
How is the customer being short- 
changed and how is the artist being 

misrepresented. Those are really 
the two key cruxes of the musical 
side of the situation -the audience 
is being abused in many or in most 
instances and the artist is not being 
well represented by the systems 
that are put into these auditoriums 
on one -night stands. 
TN You and I have got a lot in 
common! 
TH Well, OK. Good. But I'm not 
here to say I've got all the answers. 
I sure don't, but I think the 
principles that we have talked about 
are nothing other than studio and 
control room principles and I feel 
in that category we damn well can 
speak from experience. Music is 
music. A performing environment, 
be it a studio or a stage, is a per- 
forming environment and a listen- 
ing environment for accuracy, be 
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it a control room or an audience 
in an auditorium, it is the same 
and in this context I feel that I 

can say something's wrong in the 
PA application in the world in 
general. 
TN Going on now to the situation 
where the venue is not a concert 
hall but a stadium, sports hall or 
even open air -do you have any 
thoughts on this? 
TH The principles we previously 
talked about are the same -the 
application has to be different due 
to the cubic volumes involved. 
Now what I have been discussing 
are auditoriums seating 4/5,000 
people. I feel quite comfortable 
working in that size of auditorium 
such as the London Palladium 
where we did the house system. As 
the Palladium is an historic build- 

ing, we were not allowed to touch 
the stage geometrically or the 
auditorium's acoustics, but we did 
put in a PA system of broadband 
frequency response with wide hori- 
zontal coverage. In order to get 
direct projection into the stalls and 
top and centre balconies, we had 
to go 27ft vertically up the columns 
on either side of the proscenium 
arch. The monitor for each 
audience section is broadband so 
you don't have one enormous low 
end array at the bottom on the 
stage, a mid -range further up and 
a tweeter section on top of that so 
the guy in the first row has no 
chance to hear anything but 
bottom end, the guy in the middle 
gets mid -range and bottom end 
and the chap at the back gets the 
direct throw of the tweeter with a 
little spray around the middle. 
Each of the Palladium monitors 
has a frequency response of 34Hz- 
16kHz. Now the curve is tailored 
for feedback reasons, but rests 
essentially a broadband curve. The 
power applied to the monitors for 
the front of the house is less than 
that supplied to the centre stack 
which are feeding a longer throw, 
the most power being applied to 
the top stacks which are feeding 
the longest throw. The result is 
that equal power energy within 
the auditorium is somewhat achie- 
ved plus equal distribution of 
sound both horizontally and verti- 
cally. Now that is a stage frontal 

system with no second area 
reinforcement halfway back. The 
total distance of throw is about 
120ft -- -not too long -and the 
building is also fairly wide, seating 
up to 3,000 people. The system 
has proved to be very satisfactory. 
Expensive -but satisfactory in its 
performance. 1 would have liked 
to have seen acoustic treatment in 
the auditorium plus certain things 
geometrically on the stage, but this 
was impossible due to the 
Palladium being an historic 
building. 

At present we are looking at 
another project, the Virgin Club in 
London which will be for cabaret, 
new acts, established groups, etc. 
There will also be a sit -down dinner 
establishment as well as drinks 
licence arid will essentially be on 
one level -no balcony operation. 
The request has been made by the 
clients that the front row not be 
killed with power and that the 
people at the back and in the 
middle will have equal energies. 
(We are talking about spl energies 
here, not the other kind !) Fine. 
They have also accepted that the 
stage will be built somewhat as a 
studio with walls and ceilings 
geometrically arranged for natural 
projection into the audience 
coupled with the reinforcement 
system. That again will be a stage 
frontal system but at various 
vertical heights so as to accomplish 
the uniform power distribution that 
they are looking for. Again, a 

fairly small environment, much like 
a discotheque. I'm not trying to 
equate the Virgin Club with a disco, 
but Ent saying that you could 
handle a discotheque with the same 
kind of approach as regards 
uniform power distribution. 
(Though the Virgin Club is now 
open at time of writing (see Sound 
International, p72, December 1978) 
there rests about six months of 
work to finish the hall acoustics, 
etc ) 

You mention the stadium. This 
becomes a gigantic problem to 
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Good news really travels fast so it's 
hardly surprising that Racal -Zonal has 
built such a reputation in the world of 
sound. Professional recording studios, 
motion picture and TV studios and 
broadcasting 
networks -they all 
know and trust our 
range of professional 
audio tapes, audio 
cassettes and 
magnetic sound 
recording film. 

Magnetic recording is our genius. 
Whatever needs to be recorded, we've 
got it taped. From multi -track recording 
to motion picture soundtracks, 
Raca -Zonal makes sound sense. 

Racal -Zonal Ltd, 
Station Hill, 
Pound Hill, Crawley, 
Sussex RH10 4AZ. 
Tel: Crawley 
(0293) 34982. 
Telex: 87651. 
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handle and you need to use the 
finesse that you would if it were a 
fixed auditorium for music only. 

A stadium has basketball, car 
shows, cattle shows -- and the 
occasional music show. Capacities 
of 15,000/25,000 are quite common- 
place and in the States there are 
places that handle well beyond that. 
Cubic volumes are enormous - 
power is required. Again, this is a 

humble opinion but perhaps the 
same type of monitor is not in line 
for use in a 4/5,000 -seat hall but 
the stage is still the performing 
area and the audience still the 
evaluating and listening area. The 
principles are the same but the 
approach must obviously be differ- 
ent because the volumes are larger. 

We have built two road systems, 
one of them successful and the 
other, in my opinion, unsuccessful, 
even though they were identical. 
Without naming any names we'll 
talk about the successful system. 
This was put together, managed, 
run and operated by balance 
engineers from a recording studio 
that was directly involved with the 
group that bought the system. The 
balance engineers that did their 
record dates also did their concerts 
on the road. These engineers were 
clearly capable of defining precisely 
what they wanted as an end result 
to the audience, or at least to their 
mix position in the audience. The 
system worked from a musical 
point of view and after the first 
time it was used in Madison Square 
Garden I got a telephone call at 
the end of the concert from the 
chief engineer (unfortunately I 

wasn't there) whose comment was 
'Magnificent'. OK, the system 
worked. It also had major draw- 
backs. Mechanically and logistic- 
ally it was not an easy system to 
put together. It took a lot of inter- 
connection, a lot of delicate 
grounding and there were a lot of 
things that were not practical for 
the final application of one -night 
stands. However, they were willing 
to live with this because of the 
results that they got. The system 
was later augmented, some things 
changed, and the crew relearned 
some things about what should and 
shouldn't be done. It was our first 
test case in this situation and again 
we have had much cause to learn. 
The next thing that came about in 
our history was another act that 
came to us and said: "We want a 

stage system, just a stage monitor 
setup for us to use ". This was put 
together and again success; they 
loved it. The third proposition 
that came along was a client that 
wanted a very large elaborate road 
system. We went back to the 
pattern of what we had done on 
the first system which was of a 

similar nature. However, in this 
instance, the people that were 
running the system in the field 
were not the same as those doing 
the record dates and again that 
system was mechanically unwieldy 
for one -night stands but at least 
we were learning. This kind of 
connector doesn't hold up, that 
sort of situation won't stand the 
day -to -day travel. The whole thing 
just seemed to be too cumbersome, 
too awkward to handle; not enough 
time to set it up or debug it and it 
was just an impractical situation. 
At that point 1 passed; this is a 
field that I just don't feel confident 
in. The next venture was the 
Palladium system which, in my 
opinion, has turned out extremely 
well. However, it was a controlled 
environment to an extent and the 
one following that will be the 
Virgin Club. I look for enormous 
reaction from the industry on it 
because it is going to be a studio 
on stage with an audience that is a 

control room and I think the result 
of the thing when artists perform 
there is just going to be a revelation 
to what really can be done. 

Coming back to your main big 
theatre or stadium, I think that the 
principles used in the smaller 
4/5,000 -seat hall can still be 
applied. The problems of trying 
to apply them is that the stage 
many times is struck, taken away, 
and hence your acoustic handling 
of that stage is finished so you 
have to pass on that. The second 
thing involved is that the cost of 
putting in a proper system for 
uniform distribution in a 25,000 - 
seat auditorium would probably 
be so astronomical that you would 
never sell it to the owners. They 
would say this is not 100% of our 
income. We have motor shows, 
cattle shows, etc, so for one out of 
six or seven shows we're supposed 
to spend that much money? It 
wouldn't seem feasible to them. So 
the answer for the big auditorium, 
stadium, etc, although in principle 
we can say this is the way it should 
be done, in reality it probably can't, 
because of economics. However, 
the 4 /5,000 -seat hall is generally a 

music auditorium and as a result 
the owners and management are a 
little more prone to want to break 
the habit of the enormous stack 
that comes in with the roadshows 
and put in something with a little 
finesse. 
TN So the large road systems you 
don't want to give a definite opinion 
on- either by lack of what you 
consider to be adequate experience 
or whatever or feeling that they are 
out of your area for the moment? 
TH I think they are out of place 
in 3/4,000 -seat halls. 
TN But if we talk about the average 
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rock venue . .. . 

TH By the sheer economics of 
putting a system in a place of that 
nature where only one in six shows 
are music shows, by the fact that 
existing rock groups have invested 
enormous amounts of money into 
their own systems -and are not 
willing to give them up -by the 
pattern that has been established 
and by the economics on the 
negative side of what it would take 
to make an auditorium like that of 
an acoustical auditorium, I think 
you are fighting at this juncture 
too many existing conditions, ie 
venues for boat shows and concerts, 
present investments in existing PA 
equipment, etc - an immediate 
major change in the concept that 
has been started is in order. 
TN In the case of a rock group 
knocking at your door and saying 
they want a big road system but 
nothing already available satisfies, 
then they want you to build them 
one, would you be interested or not? 
Would there be some pointers you 
could give them? 
TH There would certainly be 
pointers that I would want to 
discuss and there would be a lot 
of conversation that I would want 
from them before I committed 
myself. If I felt I could not better 
the situation as it already stands I 

would tell them so, and vice versa 
It would have to be looked at as a 

one by one individual situation. I 

would want to know the technical 
expertise travelling with the group, 
size of venues and what they want 
to project -be it power or quality 
or both -and how much time they 
will have for setup (this last point 
often being out of their control). 1 

would not approach it as I did the 
other two large systems I did in 
the States. 

I went on to ask Tom whether 
there were many differences be- 
tween the systems he had built and 
existing road setups. 
TH Enormous differences. Folded 
or front /rear -loaded horns were 
not used. It was a studio system. 
The application was really not 
correct on a daily moving -it- 
around basis. It could have been 
used having been built -in to an 
auditorium that had been treated 
and in fact should have been in 
order to get uniform power to the 
front and back rows. The distribu- 
tion factor is the costly thing 
because it implies nothing but a 
quantity of monitors and once you 
get into a long throw and areas 
where you cannot project far 
enough back broadband - you 
might be able to get 3kHz to the 
back row with a certain intensity, 
but if you are talking about a 
musical balance to the back row 
with the same power and you are 
talking about a few hundred feet - 
well, at that point you are into 

multiple arrays staggered towards 
the back of your 25,000 -seat 
auditorium which in turn implies 
DDL's and synchronisation of the 
sound which becomes really deli- 
cate and costly, as well as not being 
road movable. The expertise to set 
it up is generally not there, the 
time to set it up is certainly not 
there and the mechanics of setting 
up and installing such a system in 
the auditorium is often not avail- 
able. It implies a permanent 
installation, which can be done, 
control room sound can be put 
into a 25,000 -seat auditorium but 
who has got the money to do it 
and use it one out of six nights? 
TN There is always the Grateful 
Dead - 5350,000 and 16 hours of 
installation. 
TH (Laughs) Yes, I know that 
setup. Comes a point where you 
say where do you draw the line, 
where do you stop? 

We then went on to discuss the 
performance of the system put in 
for the London Palladium. As can 
be seen from the drawing this uses 
three pairs of vertical TM -3 
monitors, each pair being inverted 
in order to couple the bass, per 
side. Power is provided by H/H 
500D amplifiers in conjunction with 
White graphics and crossovers. One 
of the comments made when the 
PA was first used was: "1 can't 
believe the clarity and bottom end ", 
which must mean that the system 
works. 

TH The stereo sum image on the 
ground floor is 4.5dB. Now there 
are a lot of control rooms in this 
world that are not even 3dB! The 
first balcony has 4.25dB stereo sum 
and the top 4dB. Now that is 
broadband and the clarity, the 
purity that results from that kind 
of planning of convergence on 
paper and plan and then installing 
per se means that you have a 

controlled condition. 
Time and practical experience 

will tell if the experiment at the 
Virgin Club will have positive 
repercussions on the live music 
industry. Whether one likes or 
agrees with Hidley's ideas is largely 
a matter of personal preference but 
the main point is that someone is 
making an attempt to remedy a 

situation that has been left dormant 
for far too long. Perhaps this will 
encourage others in the industry to 
join in with some concrete propo- 
sitions. After all, if somebody 
opened a recording studio in a 

garage without even putting up one 
sheet of fibreglass I doubt whether 
the business would be a going 
concern for very long, so the next 
time you see your favourite group 
at the Empire Arena think about 
that little analogy and whether 
artist and audience alike are not 
being conned by the present situ- 
ation. Think about it. 
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Pi D 

F 462 
RANGE OF MASTER TAPE RECORDERS 

GJ 

A range of tape recorders designed for demanding users 
(typical wow and flutter .03% CCIR at 15 i.p.s.), who can 
upgrade their equipment as their needs evolve through a 

wide range of accessories and options such as: remote 
control panel, varispeed unit with ± 13 semi -tone range, 
tape marker, scissors, NAB hub adaptors, 
monitoring loudspeaker... 

When ordering your recorder, you may 
select: 2 of the 4 capstan speeds, the tape 

deck height, your usual equalization standard (CCIR/NAB) , 

the head assembly corresponding to your type of operation 
(mono /stereo /two- track, with full or separate overlapping 
track erasure), etc. 

... And you can change your mind later by upgrading 
your configuration at your convenience for 
a minimum cost. 

F 462: an outstanding and flexible range 
ENE RTEC 

Schlumberger 
of master recorders. 

Give us a call. We'll let you know how and where you can try this product (Why not in your own studio ?). 
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left ers 
Uher CR240 review 
Dear Sir, I am perplexed that you continue to 
publish reviews or `operational assessments' 
such as the Uher CR240 in your magazine. 

I recall an earlier review of a simplified 
Nagra IV which was assessed by alleged pro- 
fessional journalists, same arguments, couldn't 
comprehend the controls, difficult and heavy to 
use. 

All new equipment is initially confusing, time 
is the ultimate reviewer. This Uher machine 
looks much lighter than a stereo Nagra, and 
would certainly fit into a flight case with 40 
cassettes and batteries with more ease. But is the 
Dolbyed stereo cassette an alternative to a 
stereo Nagra yet. This is what I hope your 
magazine will tell me. Some doubts have been 
raised about the CR240's hum levels with the 
external power source, its ability to record 
music (mic overload, tape flutter) and the ease of 
head cleaning. A technical review plus a long 
term users report would be of much more ad- 
vantage. 

Let's face it, most radio reporting standards 
have plumetted since the days when the BBC 
recorded discs in the back seat of large Hum- 
ber cars. Relegate these `off or loud' incom- 
petents to the medium they deserve, the inter- 
galactic phone in! 
Yours faithfully, A peeved radio listener, Bristol. 

Dear Sir, I have just read your review of the 
Uher CR240 cassette tape recorder. Frankly I am 
astounded by the tone of the article. 

In 22 years as a reporter, correspondent and 
finally as Chief of Foreign Correspondents, I 
have never found a better quality tape machine. 

The early editions of this model, the Uher 134 
and the Uher 210 have been used by myself and 
other correspondents in regions from Biafra to 
Bangladesh and from Sapporo to South Africa 
with great satisfaction. 

One of your reviewers reports that the bat- 
teries `fall out " ... so doing a recording during 
the demonstration would be `foolhardy ". I 
would respectfully point out that I personally 
have used this machine doing on -scene radio 
reports in war conditions and have never ex- 
perienced any battery "fall-out". 

If she finds the CR240 complicated, perhaps 
one should seek understanding in the revelation 
that your reviewer works as the host of a chil- 
dren's programme. She should, as she suggests, 
stick to a "simpler recorder ". 

I am, however, pleased to read that the 
reviewer concludes that "technically the recorder 
performed brilliantly and the quality was per- 
fect ". It makes all the article's previous criticisms 
seem what they are in fact: petty and inconse- 
quential, in light of the professional journalist's 
search for the best available tools of his trade. 
Yours Faithfully, FJ Kennedy, NBC News 
Worldwide Inc, 8 Bedford Avenue, London 
WC1B 3NQ. 

Dear Sir, While I am becoming increasingly 
used to ill researched and damaging comment on 
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many new products in the more `light weight' 
hifi magazines, I was disappointed to see you 
follow the trend with Peter Sharp's review of the 
Uher CR240 in January's issue. 

Obviously personal preferences and value 
judgements, albeit negative, can be accepted, 
however I would be grateful if you would allow 
me the opportunity to correct the several 
erroneous technical observations made by your 
selection of users. 

Firstly, I can assure Jim Keltz that: it is 
impossible for the batteries to fall out when the 
machine is in the case; the machine cannot fall 
out of the case; the cassette loading mechanism 
is essential to the compact size of the machine 
and hence is not senseless; and his choice of 
microphone cannot be levied against the CR240. 

Secondly, Therese Birch's honesty about not 
bothering with the instruction book goes a long 
way to explaining why she had difficulty in 
understanding the CR240, particularly as con- 
trols simply labelled Dolby, Tape Selection, and 
Level were incomprehensible to her! Had she 
read the instructions, she may even have dis- 
covered the light which illuminates the cassette 
in low light conditions. 

Finally, Vince McGarry dismissed the CR240 
as being only justifiable in a home hifi set -up 
and then declared it as unusable since it only ran 
on batteries. The CR240 is equally applicable 
to home hifi, field or in -car use and runs from a 
mains unit, a 12V car supply, a 10 hour re- 
chargeable accumulator or even dry batteries. 

In conclusion, please understand that the 
CR240 was designed, not as a replacement for 
say the Sony TCI50, but rather to offer the 
highest quality stereo recording in the smallest 
and most convenient form. 
Yours faithfully, Roy L Campbell, general 
manager, Uher Ltd, 24 Market Place, Falloden 
Way, London NW11. 

Vocal -Stresser 
Dear Sir, We refer to your review of AES New 
York last month: in your description of the 
Orange County display, reference was made to 
`vocal -stressors' in their product range. 

Orange County Electronics of Winnipeg, its 
subsidiary and agents, are bound by a Consent 
Decree dated 1976 September 24 before a US 
Federal Court, not to use the term 'vocal- 
stresser' and 33 other marks in connection with 
their products anywhere in the world. The Court 
found that this and other marks were valid 
trademarks of Audio & Design (Recording) Ltd. 
Vocal -Stresser was never a common usage term 
and we must protect this mark from such use by 
drawing attention to these facts. 

We trust we will have your magazine's 
co- operation in correcting this error at the 
earliest possible date. A copy of the Consent 
Decree is being made available to you to sub- 
stantiate our claims. 
Yours faithfully, M. J. Beville, chairman, Audio 
& Design (Recording) Ltd, 84 Oxford Road, 
Reading RG I 7LJ. 86 0- 

audio Et design 
recording 
worldwide 

Australia 
Audio & Recording, Tel: 261 1383 
Austria 
Peter Muller, Tel: 229 9 444 233 
Brazil 
Serion Ltd, Sao Paulo. Tel: 34 8725 
Canada 
BCB Electronics Ltd., Ontario. Tel: 1065) 24478 
Caribbean 
Dynamic Sounds Recording, Jamaica Tel: 933 9138 
Denmark 
Audiophil, Copenhagen. Tel: (01) 341 622 
Eastern Europe 
Denis Tyler Ltd., UK. Tel: (089 541 43681 
Finland 
Harold Burgen, Helsinki. Tel: 692 5308 
France 
3M France, Paris. Tel: (1) 031 6161 
West Germany 
Elmus GmbH, Berlin. Tel: (0301 312 2012 
Greece 
Audiolab Hellas, Tel: 822 5222 
Holland 
Pieter Bollen, Eindhoven. Tel: 1040) 512 777 
Italy 
Roje Telcomunicazioni, Milan.Tel: 415 4141 
Japan 
Nissho-lwai Co. Ltd., Tel: (031 544 8311 
Korea 
Yushin Co. Ltd., Tel: 69 3261 
New Zealand 
General Video Co. Ltd., Tel: 872 574 
Norway 
Siv. Ing. Benum Et Co., Tel: 102) 56 57 53 
South Africa 
Eltron (Pty) Ltd., Tel: 23 0018 
South East Asia 
O'Connor's (Pty) Ltd., Singapore 5 
Tel: 637 944 
Sweden 
KMH Ijud Ab, Tel: (081 690 120 
Switzerland 
Audiocom Tel: 031 955 742 
United States of America 
Audio Er Design Recording Inc. 
Nigel Branwell 
PO Box 902, Calif.93933 Tel: (4081 372 9036 

UK and All Other Territories 

audio Ft design (recording) ltd. 
Reading, UK. Tel: (0734) 53411 

Telex: 847605 a/ b Tillex G 
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TWO MORE NEW MODULES FROM ADR 
Seeg ioo's TO SLAM INTO PLACE BESIDE THE 

GROWING NUMBER OF SCAMP. , 
r SIGNAL PROCESSORS 

GATE OPEN 

RELEA 

1tlt 
LEVE! 

S100 DUAL GATE 

* MAINTENANCE FREE 
* SIMPLE TO OPERATE 
* LED INDICATORS 
* KEYABLE 
* BALANCED INPUTS 
* NO FUSS OPERATION 
* SUPER COMPACT 

TRIP 
LEVEL 

kEV 

S02 MIC. PREAMP 

* TRANSFORMERLESk , , . 

* LOW NOISE 
* PHASE REVERSE SWIT .- ,,, 

* HIGH PASS FILTER 
* AUX. SEND, PRE /POS 
* 6002 LINE AMP DRW ., 
* 70dB GAIN 

CAMP 
conceived in the 70's... 

...for the 80's 

audio Et design (recording) ltd. 
84 OXFORD ROAD, READING RG1 7LJ, BERKS, ENGLAND 

Telephone: Reading (0734) 53411 Telex: 847 605.E b ¡ :i G 

. First correct solution to the anagram out of our post -bag on 3rd May, 1979 gets a worthwhile prize! (We're serious). 
Send your solutions to is and please mark your envelope ''S S ANAGRAM- 
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killers 

Rock Festival's reply 
Dear Sir, On reading Donald E. Person's inter- 
esting letter (February 1979) which, amongst 
other things, alleges `inexperience, ineptness and 
bumbling' on my part, I find it difficult to plead 
one way or the other owing to the absence of any 
specific point of criticism in his letter which 
might justify the charges. 

He does, however, raise one significant point 
which is worth further discussion, ie when he 
says that he `would never admit to such inept 
technical blundering ... ' etc. 

It would have been very easy for me, in retro- 
spect, to have presented the day's events in a 
more dignified and cosmetic manner. 

This approach would have resulted in a pre- 
dictable exposition of ordered theory and tech- 
nique, tactfully ignoring any contentious prac- 
tical and human problems. 

Extending Donald's policy to its natural con- 
clusion would in general terms, lead to a great 
deal of face being saved, and a great deal of 
information being lost. 

Am I correct in inferring that, as this informa- 
tion would, in his opinion, only be of value to 
those whom he considers `inexperienced and 
inept', he consequently justifies a more expedient 
attitude towards the reporting of such matters, 
in preference to the slightest risk of personal 
criticism. 
Yours faithfully, Bill Aitken, BBC Radio. 

AVAB Visu -Lizer 
Dear Sir, Thank you for the article about the 
AVAB Visu -Lizer in the January issue of 
Studio Sound. 

I hereby wish to underline what Hugh Ford 
mentioned in his summary, that the equipment is 
primarily intended to be an easy instrument to 
measure the frequency response curve from 
source to the produced sound in the room. 

I agree that the Visu -Lizer is not easy to use 
as an instrument of its own as we have not in- 
cluded any character generator with it. The 
reason is that it would make the equipment a lot 
more expensive and that when the Visu -Lizer is 
used together with our equalisers which have the 
same octave hands, then the whole equipment 
(Vizu -Lizer and equaliser) will give the user a 
very quick and easy way to obtain a flat response 
curve in the listening room. 

This is also the reason for the calibration of 
the Visu-Lizer--when all the bars are equalised 
the Visu -Lizer shows the spl -level in the room. 

Concerning the microphone, as you probably 
know from practical measuring with a spectrum 
analyser in a normal room, the response curve 
will be far from flat. A possibility of equalising 
the response within a few decibels will be a great 
improvement. 

A better microphone, eg AKG C451E, which 
we have suggested in the leaflet enclosed with the 
Visu- Lizer, will of course give a more precise 
measurement. 

Unfortunately such a microphone is very 
expensive and we think that the Beyer micro- 
phone is a good compromise, especially when 
you have the Visu- Lizer's intended use in mind. 

Both these microphones are described in the 
leaflet where we have also explained how the 
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bars on the TV screen should be set to compen- 
sate for the Beyer microphone (63Hz 3dB 
down, 31.5Hz 6dB down). Furthermore we 
supply each microphone with its own response 
curve where we also point out the peak response 
at 8kHz (normally the 8k Hz bar should be set 
3dB up). 

In addition to this I wonder if you have re- 
ceived the leaflet mentioned above in its English 
translation. 

There is a difference when the Visu -Lizer is 
used together with an octave band equaliser, 
because each bar on the screen will then have its 
correspondent control on the equaliser. To adjust 
an equaliser without an analyser can be a very 
tiresome task, and the Visu -Lizer is in this case 
very easy to use and not the least, easy to read 
off even at a long distance and by many people 
at the same time. 

To summarise the idea behind the Visu- Lizer: 
it is an instrument that people without a deep 
knowledge about acoustics can use, eg when they 
adjust their equalisers at home, construct their 
own loudspeakers and so on. Naturally an 
ordinary customer cannot afford his own Visu- 
Lizer, but in Sweden hifi retailers have them for 
hire which makes the equipment available for 
everyone. 
Yours faithfully, Dan Weinholt, export manager, 
Tommy Jenving AB, Karl Johansgat. 98, 41451 
Goteborg, Sweden. 

Quality control 
Dear Sir, I appreciated the opportunity to meet 
members of your staff during the Audio Engin- 
eering Society Conference in New York City 
this past November, and to have received your 
magazine during 1978. The publication has been 
very useful in keeping me informed on the 
developments in equipment and procedures for the 
improvement of broadcast sound and audio 
reproduction quality. 

Of particular interest to me was the article by 
Royer Slater in the April 1978 issue on the 
quality control in the manufacturing of metal 
stampers and pressed records. This article con- 
tained the most comprehensive description on 
the manufacturing of records I recall being pub- 
lished in the technical journals, texts of audio 
recording, or in the popular magazines directed 
to the audiophile. I believe that broadcasting 
station engineers and production staff having 
knowledge of the correct terminology for the 
various defects occuring in records and their 
causes will be particularly helpful in com- 
municating with record manufacturers and dis- 
tributors in obtaining pressings of the highest 
possible quality for broadcast use. Experience 
indicates that record firms will more readily 
respond in supplying select quality discs and re- 
placements for defective pressings when the 
defects are correctly identified. I believe that 
additional articles on quality control in record 
and tape manufacturing will not only be of 
informal value, but also assist the performing 
artists, recording studios and broadcast station 
personnel in obtaining records of improved 
quality for broadcast and for use by the public. 
Yours faithfully, John W. Reiser, Federal Com- 
munication Commission, Washington,DC 20554, 
USA. 

Aphex Dealers 

APHEX SYSTEMS LTD. 
7801 Melrose Avenue, 
Los Angeles, 
California 90046 
Tel: (213) 6.55 -1411 
TWX: 910-321-5762 

APHEX AUDIO SYSTEMS 
AUSTRALIA, PTY. LTD. 
(Sydney) RI: 261381 
TLX: (790) AA24035 

APHEX BENELUX 
(Brussels) Tel: (02) 345.44.44 
TLX: (846) 26409 (TEMBEL B) 

APHEX BRAZIL 
(Rio de Janeiro) Tel: 205.35.66 
TLX: (391)1121008 (XPSPC BR) 

APHEX AUDIO SYSTEMS 
CANADA, LTD. 
(TOronto)Ti:(416)363 -8138 
TLX: 06225500 (OCTO TOR) 

APHEX CHICAGO LTD. 
Tel: (312) 642 -8910 

APHEX DENMARK 
Tel: (01) 591200 

APHEX COLORADO, LTD. 
(Golden) Tel: (303) 278 -2.551 

APHEX FRANCE S.A.R.L. 
(Paris) Tel: (1) 500.57.87 
TLX: (842) 290846 (MAR IS) 

APHEX GERMANY, GmbH 
(Frankfurt) Tel: (0 64 42) 53.03 
TLX: (841)184174 (INTRO D) 

APHEX HAWAII, I,TD. 
(Honolulu) Tel: (808) 521 -6793 
TLX: 7430148 (SOUND) 

APHEX ISRAEL 
(Tel Aviv) Tel: 232 -143 

APHEX JAPAN, LTD. 
(Tokyo) Tel: 478 7641 
TLX: (781) 2224214 (NNR) 

APHEX MIDLANTIC 
(Washington D.C.) 
Tel: (202) 363 -1223 

AI'HEX NEW ENGLAND 
(Bost( in) Tel: (617) 232 -0404 

APHEX NEW YORK, LTD. 
(West Orange, New Jersey) 
Tel: (201) 736 -3422/(212) 964-7444 
TWX: 710.994.5806 (APHEX LTD. WOGE) 

APHEX SCANDIA 
(Stockholm) Tel: 08- 67.80.69 

APHEX SOUTH, INC. 
(Nashville) Tel: (615) 327 -3075 

APHEX SYSTEMS (SUISSE) SA 
(Le Mont -Sur Lausanne) 
Tel: 021/33.33.55 
TLX: (845) 24107 (VOGUE CH) 

APHEX TEXAS, LTD. 
(Dallas) Tel: (214) 351 -6772 
TLX: 732715 (APHEX DAL) 

APHEX AUDIO SYSTEMS UK, LTD. 
(London) Tel: 01 -359 5275 
TLX: 268279 BRITRO G 

APHEX WEST 
(Los Angeles) Tel: (213) 655 -1411 
TWX: 910.321.5762 (APHEX WEST LSA) 

www.americanradiohistory.com

www.americanradiohistory.com


Parametric Equaliser 
A very versatile instru- 

ment for getting sounds just 
right. It's modular and 
directly retrofits APSI 550. 

EQ is peak or shelf. 
Filter is high or low pass, 

tunable. 
Bandwidth is 20Hz to 

20kHz. 
Reciprocal cut or boost 

on EQ. 

Voltage Controlled 
The first high quality 

VCA in the professional 
audio market. 

It's available in chip form 
for OEM, or in a complete 
module, with full input and 

Attenuator 
output facilities for direct 
fitting to any automated 
console with existing VCA's. 
However, we can design a 
VCA package to fit any other 
manufacture. 

Input 

Output 

High level 
Low level 
High level 

Low level 

+ 30dBm (max) at 34Kí) 
+ 20dBm (max) at 11Kil 
+ 30dBm with - 93dBm 
noise 
+ 20dBm with - 103dBm 
noise 

Frequency response 

Distortion 
Transient response 
Power 

EQ & filters out 
EQ & filters in 
Harmonic & IM 
Slew rate 

10Hz to 20kHz, ± 0.1dB 

20 Hz to 20kHz, - 1dB 

< 0.1% 
> 10V/sec. 
±12Vto±18Vat75mA 

Band width 

THD 
IMD 
Noise 

Module 
Chip 
+ 10dBm input 
- 14dBm input 
Unity gain 

Modulation noise 
Overshoot & ringing 
Slew rate 
Input impedance 
Input level 
Gain 

DC to 200kHz; ± 0.1dB 
DC to 50MHz; ± 0.1dB 
0.004% (20Hz to 20kHz) 
0.03% 
- 90dBV; ± 1dB 
6.5dB 
None 

Attenuation Module 
Chip 

Control voltage 
DC shift 
Power 

Vs Attenuation 

> 10V /µ sec. 
20Ktl 
+ 20dBV 
0dB (+ 15dB available on 
special order in module form) 
> 94dB; 20Hz to 20kHz 
> 100dB; 20Hz to 20kHz 
Can be scaled as needed 

5mV 
Regulated ± 15V at + 25, 
-33 mA 

Grouping and Automation System 
With this system, you can 

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

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

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

For MCI equipment, a 
compatible automation 
package is available. 

Our own Voltage Con- 
trolled Attenuators (VCA) 
are used throughout, whose 
high quality assure minimal 
sound degradation. 

Maximum output is 
+ 24dBm. 

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

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

The VCA case is self 
powered and houses the 
appropriate number of VCA 
cards and all the input /output 
XLR connectors. 

The Aphex Aural Exciter 
One of the most exciting 

signal processors to have 
been invented. 

It brings sound to life and 
makes it louder, without any 
actual change in level. 

It does it by introducing 
phase information in the 
form of a series of minute 
delays whose magnitude 
depends on frequency. 

The formula by which the 
Aphex device selectively 
processes the audio signal 
has been arrived at after 
considerable research into 
the mechanisms of the ear. 
In particular as to how it 
receives complex phase 
information relating to the 
actual location of a sound 
source. 

Aphex sounds amazing on 
most instruments, including 
the human voice. 
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Aphex 
Audio Systems (UK) Ltd 
35 Britannia Row 
London N1 8QH 
Telephone: 01 -359 5275 
Telex: 268279 Britro G. 
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reviews 
Inovonics Model 500 Acoustic Analyser 

MANUFACTURER'S SPECIFICATION 
Analyser sensitivity: (for 0dB reference level) 40 
to 139dB SPL or dBA weighted for microphone 
input, -60 to +39dBm for line input. Maximum dis- 
play sensitivity range extends measurement limits 
to +9 and -27dB re reference level. 
Display range /accuracy: 0.5dB, 1dB or 2dB per 
step with relative reference level, and indicated dis- 
play error less than ±0.25dB; 3dB with step error 
less than +0.5dB. 
Filter characteristics: 2 -pole pair filters on ISO -- 
octave centres, 25Hz to 20kHz. Response exceeds 
ANSI 51.11 /Class 11/1971 standard, relative filter 
accuracy +0.5dB. 
Rectifier characteristics: peak or 0.25, 1 or 4s log 
averaging response, crest factor greater than 20dB 
above indicated reference level. 
Reverberation analysis: RT60 readout internally 
extrapolated from 30dB or 15dB initial decay. Meas- 
urements to 9.99s with 10ms resolution; an exclusive 
averaging system increases low frequency measure- 
ment accuracy. Accuracy +3 %, ±2 counts for 
decays greater than 0.1s. Decay plot has vertical 
resolution of 0.5dB, 1.0dB, 2.0dB or 3dB per step. 
Microphone input: 200e balanced with XLR con- 
nector. MIC CALIB adjustment accommodates 
microphone sensitivities between -60dB and -48dB 
reference 10ubar. 
Line input: 1001x1 unbalanced; calibrated +0.5dB. 
Pink noise source: digitally synthesised pseudo 
random +0.5dB spectral accuracy, selectable wide - 
band or octave band output with 2 -pole filters on 
ISO centre frequencies 63Hz to 8kHz. Manually 
gated unbalanced output is variable to +5dBm. 
External oscilloscope output: BNC connectors 
for scope vertical and sweep trigger; external 
scope display has 7.5, 15, 30 or 45dB dynamic range. 
Interface connector: permits external control of 
memory storage, pink noise gating and decay plot 
scan; provides display data output and internal 
clocking signals for interfacing with digital peri- 
pherals. 
Power requirements: 100/120/220/240V AC ±10 %. 
Internal battery: 3 hour typical operating life; 
recharges in 8 hours. 
Operating environment: 0 °C to 50 °C; 0 to 90% 
relative humidity at 40 °C. 
Size and weight: 135 x 394 x 292mm hwd, 7.7kg. 
Price: $2,750 
Manufacturer: Inovonics Inc, 503 -B Vandell 
Way, Campbell, Cal 95008, USA. 

THE INOVONICS ANALYSER is not 
only a i- octave spectrum analyser but 

also a reverberation time measuring device 
including a pink noise source which may be 
filtered into octave bands. A LED matrix 
having 31 vertical lines and 13 horizontal lines 
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is used as a display of either the spectrum 
analysis or the reverberation decay. In the 
spectrum analysis mode, each vertical array of 
LED's represents a i- octave band in the stan- 
dardised sequence 25, 31.5, 40, 50, 63, 125Hz 
from the lower limit of the 25Hz i- octave up 
to the 20kHz i- octave in 30 bands, the 31st 
LED being a wideband level indicator. 

The vertical scaling of the display is control- 
led by four interlocked pushbutton switches 
each with a red LED indicator to show which 
switch is operated. These switches permit dis- 
play scaling from 0.5dB per step, 1dB, 2dB to 
3dB per step with the actual display being 
calibrated from +3dB to -9dB in one decibel 
steps. 

A further four interlocked switches, also 
equipped with red LED indicators, serve two 
purposes. In the spectrum analysis mode, the 
switches select the display averaging time 
between 0.25s, Is and 4s when using an aver- 
age law rectifier or select peak indication 
using a genuine peak rectifier. In the rever- 
beration time mode, these switches select the 
horizontal timebase speed of the display for 
plotting the decay curve, the available speeds 
being 7.5, 15, 30 or 60ms per horizontal step. 
Thus the time for a full scan of the display 
can be varied from 232.5ms up to 1.86s. 

This reverberation display operates in con- 
junction with one of the two inbuilt memories 
which in the spectrum analysis mode can be 
used to store displays indefinitely for subse- 
quent comparison, four buttons being used to 
enter or clear either of the two memories. A 
further feature is that by means of two rear 
panel BNC connectors the display can be 
shown on an oscilloscope in the form of a 
vertical bar display; one connection being the 
signal to the oscilloscope and the other the 
trigger to the oscilloscope for maintaining 
synchronisation. 

A further four pushbuttons select the display 
mode, input source and weighting. Buttons 
identified as MEMORY A and MEMORY B display 
the contents of the memories whilst the button 
RT80 displays the reverberation time and 
curve. The fourth button REAL TIME selects a 
real time display, but, repeated pushing of this 
button selects a line level input displayed in 
dBm, a low level microphone input displayed 
in either dB sound pressure level or dBA 
weighted sound pressure level. The mode selec- 
ted is indicated by a LED adjacent to a three 

digit decimal display which indicates either the 
0dB level of the spectrum display in the range 
40 to 139dB SPL, -60 to +39dBm for the line 
input or reverberation time in seconds, tenths 
and hundredths. 

During any overload or out of range con- 
ditions, this digital display is extinguished as it 
is if reverberation time measurement fails due to 
lack of available signal -to -noise ratio. The 
desired zero level of the spectrum display is 
selected by two pushbuttons, one of which 
raises the level and the other of which lowers 
the level, both in 1dB steps. Cleverly a single 
push of a button alters the zero level by 1dB, 
whilst holding either button continuously alters 
the level at a rate of 10dB /s. There are two 
further pushbutton controls, associated with 
the display and pink noise source. The former 
serves two purposes such, that in the normal 
display modes, it allows the analyser to auto- 
matically set its zero level in accordance with 
the signal input level (only in 1 or 2dB per step 
displays with either 0.25s or I s averaging time) 
whilst in the reverberation time mode, it allows 
the instrument to assess reverberation time 
from the decay time to -15dB instead of the 
normal -30dB used by the instrument (normal- 
ly reverberation time is the time for a signal to 
decrease to -60dB but assuming exponential 
decay, this time may be found by doubling the 
time to the -30dB point or quadrupling the 
time to the -15dB point). 

The other switch mentioned above is the 
pink noise gate switch and switches off the 
pink noise at the same time as starting the 
reverberation time counter when depressed. 
The time display and curve display then disap- 
pear with the curve then being plotted in real 
time and the reverberation time display remain- 
ing extinguished until the -30dB (or -15dB) 
point has been reached. 

A rear panel ;in jack allows an external 
signal to be fed to the gate and through the 
octave filters to the signal output; the gate is 
however not arranged to operate at zero cross- 
ing points and therefore has restricted applica- 
tions. Two front panel controls affect the noise 
output, one a level potentiometer giving an 
output up to +5dBm and the other a nine 
position rotary switch which selects either a 
wideband output or an octave filtered output 
with centre frequencies of 63Hz, 125Hz, 
250Hz, 500Hz, 1kHz, 2kHz, 4kHz or 8kHz. 

The remaining front panel features are the 
power on /off switch and a nearby red LED 
indicator. During mains operation this LED 
is illuminated whilst the internal battery is 
being charged to 80% of its capacity and dur- 
ing battery operation remains extinguished 
until about half an hour of battery life is left, 
when it begins to flash. According to the manu- 
facturer, the instrument may be battery opera- 
ted for 2/3 hours with a recharge time of 8 
hours mains operation. 

To the rear of the instrument, a pushbutton 
switch selects mains or battery power opera- 
tion with the mains being applied via a stan- 
dard IEC connector in combination with the 
fuse and voltage selector. The microphone 
input is a XLR socket providing a balanced 
input with an associated screwdriver operated 
calibration potentiometer being accessible 
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miews 
through a hole in the rear panel. 

The unbalanced line input and the external 
gated signal input together with the gated 
signal output, are all unbalanced }in jack 
sockets -a type of connector more compatible 
with a studio environment rather than a 
laboratory? 

The final rear panel connector is a 10-pin 
digital interface which permits external 
control of the gate, initiation of the reverbera- 
tion decay plot, memory entry and finally a 
4 -bit serial output of the displayed levels 
together with the necessary timing pulses to 
use this data. 

Internally, the standard of construction was 
very good with the glass fibre printed circuit 
boards being easy to remove for servicing 
through the use of ribbon cables and connec- 
tors joining the boards to each other and the 
fixed components on the chassis. Whilst there 
is not widespread use of components identi- 
fications, the excellent instruction book includes 
clear layout diagrams and circuits together 
with a full description of the instrument and of 
course operating instructions. 

Spectrum analysis of the pink noise output 
at an effectively constant bandwidth should 
produce a plot falling with increasing fre- 
quency at 6dB per octave (10dB per decade) 
and fig 1 shows that the output is flat to within 
0.5dB from 100Hz to virtually 20kHz, but 
that at 20Hz the output is 1.5dB below its 
desirable level. As will be seen later, this does 
not matter if the pink noise source is used with 
the spectrum display which reads slightly high 
at low frequencies. 

Like the pink noise source, the external 
gated input passes not only through the gate 
but also through the octave filters, the fre- 
quency response of which is shown in fig 2. 
These filters are common 12dB per octave 
filters as opposed to bandpass filters specified 
by ANSI or other standards. In the wideband 
position of the filter selector switch the fre- 
quency response from the external gated input 
to the output is shown in fig 3 which is reason- 
ably flat to 20kHz. 

The manually operated gate which is not 
designed to operate only at zero crossings of 
the waveform gave 67dB isolation which is 
more than adequate with the maximum pink 
noise output level being +5dBm from a very 
low source impedance at maximum output 
level, increasing to a maximum of 26012 with 
variation of the level control. The input for 
external signals to be gated could handle 
+2dBm in the wideband mode or -4.5dBm 
with the filters in circuit into an impedance of 
between I 3kû and 9.8kû depending upon the 
filter selection. 

The level accuracy of the display was checked 
for overall error relative to maximum deflec- 
tion and also for errors between increments on 
the four ranges. As can be seen from Table 1 

these errors were always well within one dis- 
play division and the accuracy of the incre- 
ments was excellent. 

The fact that this instrument has an accurate 
0.5dB per division resolution means that, 

TABLE 1 

MAXIMUM ERROR IN DISPLAY 
Range 0.5dB 1.0dB 2.0dB 3.0dB 
Incremental Error 0.09dB 0.13dB 0.42dB 0.9dB 
Cumulative Error 0.34dB 0.45dB 1.5dB 2.5dB 
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unlike so many analysers, it can be used for 
the accurate alignment of tape recorders and 
transmission systems when using pink noise 
and this is much quicker than using sinewaves 
and plotters. 

Another potentially useful feature is the 
ability to use an oscilloscope as a remote dis- 
play, but as can be seen from a photograph of 
such a display (fig 4) it is not all that easy to 
interpret the frequencies and levels in the dis- 

play. However, if one is aiming at a flat res- 
ponse, this problem may not be too critical. 

Checking the centre frequency of the display 
filters showed that worst case errors were 
about 1 % with the majority of filters being 
tuned to within +0.5 % of their nominal fre- 
quencies whilst investigations into the filter 
shape revealed that the characteristics were 
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PPM2: IEC268 -10A; DRAFT BS5428 
The latest refinements of BBC programme monitoring philosophy are now embodied in an International Standard. 

The new IEC Standard defines considerably closer tolerances than 654297 for temperature stability and specifies for the first time the frequency response performance at all signal levels as well as requiring a wider response than previously. Performance to isolated tone bursts is defined in a more stringent way and a new clause specifies the reading to be given when very low levels of signal are applied. 
PPM2 is a standard performance drive circuit which can be mounted on the rear of a meter movement or by separate fixing holes. Connections are to a gold plated edge connector, with terminals also provided if direct wiring is preferred. It is manufactured under licence from the BBC and meets the requirements of the BPO, IBA, EBU and broadcasting organisations of other countries. Ernest Turner meter movements 642, 643 and TWIN are available from stock, as are flush mounting adaptors and soak tested PPM2 boards illumination kits. 
The coaxial red and green pointers of the TWIN offer an unrivalled method of monitoring stereo. PPM2 drive circuits are aligned for decay tracking such that any two boards will produce pointer overlay on a TWIN during fallback. This allows accurate checking of channel balance during items of programme intended to be centre stage. 

Stereo Disc Amplifier 2 * 10 Outlet Distribution Amplifier 2 * Stabilizer * Frequency Shifter Peak Deviation Meter * Chart Recorders 

SURREY ELECTRONICS 
The Forge, Lucks Green, Cranleigh, Surrey GU6 7BG (Telephone 04866 5997) 
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"OUR GAUSS 
EQUIPMENT IS BETTER 
TODAY THAN THE DAY 

WE BOUGHT IT." 
"Thirty years in the recording business 
is a little like thirty one -year experiences. 
That's how fast this business changes. 
And with the requirements of quality 
in our product, the quality of the con- 
sumer's equipment and the technology 
of our industry, we've continually up- 
graded our Gauss high speed tope 
duplicating equipment. We don't ex- 
change the system, we improve the 
existing system. And Gauss is there to ` 

help us. That's important to us. Ten f 
years from today, well probably still 11111111Ma 

be using our same Gauss equipment. With modifications: 
At Cetec Gauss, we think we ought to grow with 

you. Just as we've grown with MCA. That means we offer 
you our equipment in modules. Not just master, tape bins, 

and slaves; but, electronic and reproduction modules. That 

George R. Jones, Vice President 
MCA Records Inc. 

means you can upgrade your equip- 
ment as we upgrade the technology. 
You remain state -of- the -art because 
we're state -of- the-art. 

But don't take our word for it. Ask 

anyone who owns Gauss equipment why 
they own Gauss equipment... instead of 
something else. The answer will probably 
be that they can't afford to own any- 
thing cheaper. Because Gauss delivers. 

Where do we go from here? Straight 
ahead. With better sound reproduction, 
even greater reliability and state- of -the- 

art technology Modularly. Which means you can plan to 

own your Gauss high speed tope duplicating system for a 

long, long time. Ask anyone who owns Gauss equipment. 
Write for our Tech Sheet. 32:1 or 64:1, Gauss is a better 

system. 

auss 
by Cetec 

CETEC GAUSS 
13035 Saticoy Street 
North Hollywood. CA 91605 
(213) 875 -1900 
T W X: 910- 499 -2669 

CETEC INTERNATIONAL LTD. 
16 Uxbridge Rood 
Ealing. London W5 25P England 
01 -579 -9145 
TLX: 935847 
Divisions of Cetec Corporation 
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very well within the ANSI class II require- 
ments claimed in the manufacturer's specifi- 
cation. 

The rectifier characteristic in the normal 
modes of operation with the choice of averaging 
times, was found to correspond accurately to 
an average rectifier law, whilst in the peak 
mode, the rectifier characteristic indicated the 
true waveform peak with a fast attack such 
that 1dB relative to the steady state equiva- 
lent signal was reached in 800µs. 

Whilst the analyser is not supplied with a 
measuring microphone, its balanced input is 
adjustable over a wide range in sensitivity 
from 1.4mV down to 130µV for an indication 
of 74dB SPL (14Bar or 0.1Pa). This range 
will handle most dynamic microphones, but 
the single turn adjustment potentiometer was 
difficult to accurately adjust and could to 
advantage be replaced with a multiturn 
potentiometer. 

Measurement of the microphone input 
impedance showed that this was too low for 
many microphones at 4420 and was likely to 
modify the high frequency performance. Sur- 
prisingly no provision is made for powering 
condenser microphones which tend to have a 
better frequency response than dynamic types. 

Checking the A weighting curve showed that 
this was just within the IEC specification, but 
it must be remembered that the IEC specifica- 
tion for sound level meters requires a true rms 
as opposed to the average rectifier in this 
instrument. 

Inherent noise in the analyser limited the 
SPL range according to the microphone sensi- 
tivity and the rectifier characteristic used, the 
A weighting making little difference to the 
overall SPL indication. Using the peak recti- 
fier the residual noise varied from 38dB SPL 
to 42dB SPL whilst with the average rectifier 
the residual dropped to 23 to 26dBA SPL 
permitting accurate measurements below 40dB 
SPL. 

As with SPL measurement, the dBm meas- 
urement can use either the peak or average 
rectifier characteristics, but unfortunately it is 
not possible to use the A weighting on the 
dBm ranges. Noise on the dBm ranges was 

Fig. 4 
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below indication using the average rectifier, 
and 81dBm using the peak rectifier thus 
limiting the peak range to about 70dBm for 
accurate readings. 

The line input for dBm measurement had a 
satisfactorily high input impedance at 98.4k0 
in parallel with only 16pF, and the accuracy of 
the dBm ranges was at all times within maxi- 
mum error of 0.18dB cumulative or step error 
-an excellent performance above 40Hz but 
with a slight boost in indication below becom- 
ing + 1.5dB at 20Hz which happens to com- 
pensate for the performance of the pink noise 
source. 

Reverberation time is measured as the time 
between the pushing of the gate switch and the 
time for the signal at the microphone to fall to 
30dB X 2 or 15dB x 4, thus giving the time to 
60dB assuming exponential decay of the 
sound level. 

The two levels 15dB and 30dB were found 
to be set accurately, so all that was necessary 
to check the reverberation time accuracy was to 
determine the accuracy of the timer. This was 
done by extending tone bursts for an accurately 
known time beyond the operation of the gate 
switch and the results showed that the measured 
reverberation time was amazingly accurate to 
within +2% or better above 3s. The available 
number of digits in the counter becomes sig- 
nificant below Is where the manufacturer's 
specification is ±3% +2 counts, equivalent to 
±5% which was readily met by the analyser. 

The instrument ran happily on its internal 
batteries for over four hours, but the batteries 
suddenly died without the LED indicator on 
the front panel flashing as it should before 
disaster strikes. 

As far as the autoranging function is con- 
cerned, this was a particularly useful feature' 
for reverberation time measurement, but was 
rather slow in action for other purposes. How- 
ever it was not prone to jitter or sudden 
dramatic range changes as are some instru- 
ments. 

Summary 
This Inovonics Acoustic Analyser was a 

pleasure to use and has a great deal more to 
offer than many competitive devices. 

With the exception of the frequency res- 
ponse errors in both the pink noise source 
and the bar display at very low frequencies 
this is a very accurate instrument which will 
find numerous applications. In particular the 
accuracy of reverberation time was impres- 
sive, and the fact that the decay curve is dis- 
played gives confidence in the validity of the 
measurement. 

Other than the rather too low microphone 
input impedance and the lack of phantom 
powering for condenser microphones, the 
instrument is extremely versatile and will find 
many applications both on -site for acoustic 
measurements and in the studio for main- 
tenance work. Hugh Ford 

)BL PROFESSIONAL DEALERS 
IN THE U. K. 

COURT cousTlCS 

PROFESSIONAL AUDIO SYSTEMS 
35 Britannia Row 
London NI 8QH 
Telephone 01 -359 0956 

FORMULA SOUND 
UMITED 

FORMULA SOUND LIMITED 
3 Waterloo Road 
Stockport, Cheshire 
Telephone 061 -480 3781 

GRAHAS 
PROFESSIONAL 

Grahams Electrical 
86 -88 Pentonville Road 
London N I 

Telephone 01 -837 4412 

f' A. Hire & Sales 
Unit F New Crescent Works 
Nicoll Road 
London NWIO 9AX 
Telephone 01 -961 3295 

Kirkham Electronics 
Mill Hall, Mill Lane, 
Pulham Market, Norfolk IP21 4XL 
Telephone (037 976) 639 

REW 
REW Audio Visual 
114 Charing Cross Road 
London WC2 
Telephone 01 -836 2372 7851 

For further information contact 
Harman (Audio) U.K. Ltd. 

St. john's Road 
Tylers Green 
High Wycombe 
Bucks H1 10 8HR 
Telephone 
0494 -815221 

UBL 

GET IT ALL 
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A JBL MONITOR KNOWS ITS PLACE. 
A studio monitor is only a tool. It is not 

supposed to enhance, add to, subtract from, 
or in any way modify sound. 

That's your job. 
What a studio monitor is supposed to do 

is tell you precisely what's on tape. Because 
you have to know everything that's there. 
And everything that isn't. Before it's too late. 

That's why JBL monitors are in thousands 

of recording and broadcast studios around 
the world. In fact, according to a national 
survey by Billboard Magazine, JBL's are in 
more recording studios than any other brand. 

A JBL monitor plays what it's told. Nothing 
more. Nothing less. If that sounds good to 
you, contact your nearest JBL Professional 
Products Studio Equipment Supplier. 

And put a JBL monitor in your place. 

The 4301: Our newest 2 -way monitor. Com- 
pact and efficient, for small broadcast control 
rooms and home studios. 
The 4311: The most popular monitor going. A 
compact, full -range 3 -way. 

The 4315: An ultra -shallow 4 -way, for maximum 
sound in minimum space. 

JBL studio monitors come in three other 
models, too. All fully compatible for accurate 
cross referencing. 

JBL 

GET IT ALL 

James B. Lansing Sound, Inc./ Professiona Division, 8500 BalLoa boulevard, Nortfiridge, California, J.S.A. 
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A SIN previous tape reviews, the major 
manufacturers of professional recording 

tapes were invited to submit two NAB reels 
of each of their products which they wished 
to be included. All manufacturers except EMI 
included long play material which finds 
applications in the semi -professional field as 
well as with portable interview recording, and 
in addition Agfa submitted two samples of 
double play tape. 

Whilst Pyral were invited to submit samples 
they declined because they are about to launch 
a new product, samples of which were not 
available. This new tape type CJ87 is said to 
be a competitor for the high output materials 
such as 3M type 250 and BASF SPR50. In 
the past, the Japanese manufacturers have not 
offered standard play materials and have 
generally restricted their activities to the 
domestic market place, but it is interesting to 
note that Maxell submitted two versions of 
standard play tape both of which offer a 
highly competitive performance. 

Upon arrival all sample tapes were inspected 
for their mechanical condition and quality of 
winding. As will be seen later in this review, 
the tapes of European manufacture were 
generally in better condition than those from 
the United States and Japan. Maybe this can 
be accounted for by temperature changes and 
vibration in transit, but no tape was found to 
be physically damaged and each one seemed 
to be improved upon with regard to cleanliness 
of tape. 

The physical performance of all tapes was 
considered to be very important because poor 
winding readily leads to inadvertent damage 
in handling, and also shedding of debris not 
only causes dropouts, but any accumulation 
of debris on tape guides can also damage the 
tape. Therefore all tapes were wound from 
end to end on two types of recorder, one 
typical of high quality professional machines 
and the other typical of the cheaper semi- 
professional machine as used by small studios. 
An Ampex type ATR -100 was used to wind 
the tapes at constant tension of 70g at a tape 
speed of 120in /s and subsequently at its very 
fast winding speed averaging over 480in /s and 
the condition of the tape noted after this 
treatment. The tape was then wound from 
end to end in the fast wind mode again but 
on a Teac A -3340 which winds at a low tension 
typical of semi -professional machines. The 
tape's condition was again noted. Very large 
differences were found between tape types 
with the back coated tapes generally exhibiting 
a better winding performance than those 
without a back coat; however more shedding 
of debris was found with back coated tapes. 

Most manufacturers now use the type of 
NAB spool with little window area which 
affords better protection to the tape in handling 
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as well as being less prone to being bent in 
use; however, 3M still use the old tinny type 
open spool as do BASF with their SPR 50 tape. 
Some manufacturers fit leader tapes and some 
don't, but this is generally of little consequence 
except I didn't like the leader on the EMI tapes 
because it was particularly fiddly to handle - 
being thin and prone to static charges which 
make it cling to everything except the spool 
hub where it's wanted. 

The measurements 
All tapes were measured at a tape speed of 

15in /s on an Ampex type ATR -I00 professional 
recorder equipped with stereophonic heads to 
the CCIR recommendations with a 2.79mm 
replay track width as opposed to the NAB 
track width of 1.91mm. The use of this 
European track width offers a 3.3dB noise 
advantage and affects the apparent tape 
performance as does the gap width of the 
record and replay heads which are typical of 
many machines at 12.5µm and 2.5µm. In view 
of the time -consuming nature of testing tapes, 
only the one tape speed of l5in /s was used 
with equalisation to the NAB standard of 
50µs and 3180µs which gives a noise advantage 
over the IEC standard of 35µs for this tape 
speed. However it must be remembered that 
the equalisation also affects the apparent 
distortion performance and in this respect the 
use of the NAB standard is a disadvantage. 

In all cases the performance of the Ampex 
ATR -I00 was such that it had no significant 
affect on the measured performance of the 
tapes so far as distortion and noise were 
concerned, there being at least 10dB between 
the tape noise and the replay noise from the 
machine. 

The recording bias was set to the point 
where a 10kHz tone has dropped 4dB with 
increase of bias -a typically satisfactory point 
for most tapes, but not necessarily the absolute 
optimum for minimum modulation noise and 
harmonic distortion. Unfortunately some 
recorder manufacturers still recommend bias 
adjustment at 1kHz, or even worse, suggest 
that bias should be adjusted for optimum 
frequency response. The setting of bias 
accurately at 1 kHz is not easy due to the 
flatness of the bias /sensitivity curve at low 
frequencies and therefore unsatisfactory for 
comparing the performance of tapes. Whilst 
at 10kHz the bias /sensitivity curve is steep and 
the bias can be set with good accuracy and 
repeatability. 

In lieu of any other standard reference tape, 
the bias and the sensitivity of the samples was 
compared with that of the DIN 38 reference 
tape, which is becoming rather `long in the 
tooth', and the tabulated results relate the 4dB 
over bias point of this tape to that of the 
review samples. In addition the sensitivity at 

1 kHz, 10kHz, 15kHz and 18kHz is related to 
the DIN tape at the respective 4dB over bias 
points at 10kHz which was used for all 
measurements. 

Bias, sensitivity, maximum output level for 
3 % third harmonic distortion and third 
harmonic distortion with a fluxivity of 
320nWb /m at 1kHz were measured for all of 
the 58 tape samples. This daunting task was 
done semi -automatically using a Tektronix 31 
programmable calculator which was interfaced 
to drive the B &K 2010 Heterodyne Analyser, 
measure bias and also measure third harmonic 
distortion via a B &K 2606 measuring amplifier 
connected to a 4- octave filter. By twiddling 
only two knobs, this system provided a print- 
out of relative bias, sensitivity at all four 
frequencies, maximum output level and also 
third harmonic distortion at a fluxivity of 
320nWb /m. Not only did this effect a consider- 
able saving in time, but also the repeatability 
of measurements was far better than manual 
methods -generally being within 0.1dB. 

With the exception of three tape types, Agfa 
PEM468, 3M 250 and 256, which require a 
bias about 2dB above the run of the mill tapes, 
the bias requirements of all samples are within 
a small range which should be readily met by 
all recorders. Similarly there is little difference 
in long wavelength (1kHz) sensitivity but a 
very significant difference in the short wave- 
length sensitivities ranging from 1dB to 
+8.2dB at 18kHz. Reference to machine 
reviews in previous issues of Studio Sound 
shows that a number of recorders cannot cope 
with this range of record equalisation. 

The tabulated maximum output level for 
3% third harmonic distortion is referenced to 
a fluxivity of 320nWb /m at IkHz which is 4dB 
above the common `operating level' which is 
used by many people to set zero VU. Almost 
all tapes have more than 10dB `headroom' 
above `operating level' as recommended by the 
NAB standard and now there are more high 
output tapes which allow the recording level 
to be increased by 4dB or more. Outstanding 
among these are Ampex 456 and BASF SPR 50 
which also exhibit very low third harmonic 
distortion when recording a I kHz tone at a 
fluxivity of 320nWb /m. 

In many ways more important than harmonic 
distortion is intermodulation distortion, and 
this was measured by the CCIF method using 
two tones of equal amplitude separated in 
frequency by 100Hz (f, and f,), the distortion 
product (2f1 -f2) being related to the amplitude 
of a single tone. The tabulated figures relate 
the 1% and the 10% intermodulation levels 
around lkHz and 10kHz to a fluxivity of 
320nWb /m when only one tone is recorded 
which is just short of 320nWb /m when the 
twin tones are recorded. Examination of these 
figures shows the shortcoming of some of the 
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high output tapes when noting the 10% inter- 
modulation points at the two frequencies where 
all is well around 1 kHz, but the 10kHz 10% 
intermodulation falls well below the 1kHz 10% 
point. Comparing Ampex 456 with BASF 
SPR 50 illustrates this with 1.5dB difference 
in intermodulation around 1kHz but 6dB 
difference at 10kHz. 

Turning now to tape noise, this was 
measured using the Sennheiser UPM550 meter 
incorporating the CCIR recommendation 468 
weighting network with unity gain at 1kHz 
and employing both quasi -peak and true rms 
metering. The tabulated figures relate tape 
noise at the 10kHz 4dB over bias point to a 
fluxivity of 320nWb /m and show that the 
spread of noise performance ranges over about 
3dB. As a general pattern, the low noise and 
high output tapes exhibit poor print -through 
performance and this is a vicious circle as the 
lower the noise, the more objectionable the 
print -through. There are however a few tapes 
which have the best of both worlds and the 
EMI 861/862, 3M 262 and Maxell UDXL50 
are welcome newcomers. The print -through 
figures relate the pre -echo of a tone recorded 
at 200nWb /m after storage at 20 °C for 24 

hours, the tape being wound in for 5 minutes, 
recorded with a series of tone bursts, rewound 
and stored and then measured on the first 
replay. The frequency used for the measure- 
ment corresponded to the IEC proposals, being 
1.2kHz for standard play tape, 1.6kHz for 
long play and 2.5kHz for double play. 

Another important and not so well under- 
stood tape parameter is modulation noise, that 
is noise which varies with the amplitude and 
spectrum of the recorded signal. In the past 
this has been measured by applying a direct 
current to the record head and then measuring 
noise in the conventional manner, but it has 
been shown that this measurement does not 
give good correlation with the subjective effects 

of the noise. The method used for this review 
is similar to that proposed by IEC (following 
the method described by Trendell in the Journal 
of the Audio Engineering Society Volume 17 

No 6) and is the same as that used for my 
previous tape review in Studio Sound (August 
1977). Briefly a 1kHz tone is recorded onto 
tape and the replayed signal passed through a 
500Hz to 1.5kHz bandpass filter to define a 
noise bandwidth. This signal is then passed 
through a 1 kHz notch filter such that the 
fundamental is removed leaving a defined band 
of noise with the harmonics having been 
removed by the bandpass filter. This noise is 

related to the amplitude of the original 1kHz 
tone with a true rms meter. 

Although the use of noise reduction systems 
reduces the effects of modulation noise and of 
print -through, the defects still exist and in 
practice the difference between tapes becomes 
greater due to expansion in the replay process- 
ing of noise reduction systems. Similarly, noise 
reduction systems expand uniformity defects 
and whilst the conventional pen recordings of 
uniformity of reproduction show the more 
obvious differences between tapes there are 
more subtle differences. 

The uniformity plots in this review were 
made using a pen speed of 20dB /s with a 10dB 
potentiometer giving a resolution of 0.1dB, 
the time plotted for each tape being one 
minute for each of the threefrequencies 100Hz, 
1kHz and 15kHz. It is to be noted that 
particularly in the case of the long play and 
thin coated tapes, the 100Hz uniformity may 

be worse than the short wavelength uniformity 
due to coating thickness variations. 

These plots and the measurement of apparent 
intermodulation to the SMPTE method were 
measured at a level 10dB below 200nWb /m at 
which there is not true intermodulation distor- 
tion; however using the Amcron intermodula- 
tion analyser gives a good indication of the 
uniformity of the high frequency tone because 
it operates in the conventional manner of 
measuring intermodulation by filtering out the 
low frequency tone and rectifying the high 
frequency to determine the degree of inter- 
modulation, as opposed to the measurement 
of true intermodulation using a wave analyser. 

So much for the testing methods; there are 
many ways of evaluating the results, but the 
last line in the tables gives a good idea of the 
available dynamic range by relating the average 
of the two 10 % IM distortion levels to weighted 
rms tape noise and showing a 6dB difference 
between tape types. 

Notes on individual manufacturers 

AGFA. All the tapes arrived in good condition 
with well wound reels. The PEM 268 and 

PEM 368 had excellent winding characteristics 
on both the ATR -100 and the Teac with no 

sign of debris. The PEM 468 also had first class 

winding but there was very slight shedding of 

debris. The PEM 526 did not wind well at 

high speed on either machine, throwing 
individual turns onto the flanges as did the 
PE 36 to a far worse extent being very poor on 

the Teac. The uniformity of reproduction of 

the PEM 526 and PE 36 was not particularly 
good but PEM 368 and PEM 468 had both 
good performance and print -through. 
AMPEX. All samples arrived with blocks of 

turns on the spool flanges but otherwise in 

good condition. Types 406 and 407 wound 

all right at 120in /s on the ATR -100 but were 

poor at high speed on both machines, the 407 

being particularly bad on the Teac. Similarly 
the 456 was not a good performer at high 

winding speeds but no tapes showed signs of 
shedding. All three types had a poor print - 
through performance but the 456 in other 
respects is one of the best available tapes. 
BASF. All samples arrived in good condition 
and behaved well at high and low speeds on 
the ATR -100. The LPR35 wound well on the 

Teac but the SPR50 had a loose pack -no 
shedding was noted. The 15kHz uniformity 
of the SPR50 was not good but in other 
respects it was one of the best tapes with 

outstanding print performance. Similarly the 

LPR35 ranks among the best long play tapes. 

EMI. Over half the EMI samples arrived with 

an imperfect wind, being wound on the spool 
flange or blocks of turns being on the flange. 

All samples wound reasonably well with the 

back coated 862 being first class and for some 

reason better than its back coated companion 
852 which showed a degree of throwing 
individual turns onto the flange on the Teac. 
All samples shed some debris with the 852 

shedding an undesirable amount of back 
coating. For all tapes, examination of the 

uniformity plots and the apparent SMPTE 
intermodulation distortion and modulation 
noise shows that not all is well, but print - 
through is to a high standard. 
3M. All samples arrived in excellent condition. 
206 and 207 were particularly poor at winding 
on either machine, even the ATR -100 at 120in /s 

was not particularly good, but the type 250 

was a little better and none shed debris. Types 

256 and 262 gave a first class wind on the 
ATR -100 and behaved well on the Teac with 
256 being outstanding, but both types exhibited 
slight shedding of the back coating. 206 and 
207 showed poor uniformity and print -through 
but good modulation noise. With the exception 
of the poor print -through, type 250 showed an 
excellent performance with very low noise. 

The later tapes 256 and 262 on the other hand 
have excellent print -through but higher noise 
and a rather low 10% intermodulation 
performance at 10kHz. 
MAXELL. As received the condition of most 
samples was not impressive with many tapes 
having blocks of turns contacting the spool 
flanges and one tape having a loose wind. The 
booby prize goes to Maxell for submitting a 

NAB reel of tape which was cut in half 18 

minutes in ! The ÚD50 wound well on the 

ATR -I00 at 120in /s and quite well at high 
speed on both machines but a little loose on 
the Teac. The UDXL50 was very poor at high 

speed on the ATR -100 but not bad on the 
Teac; UD35 behaved reasonably on both 
machines whilst the UDXL35 was poor on 
both with all tapes shedding slight dust and 
not showing good uniformity of reproduction. 
In other respects all tapes showed a good 
performance with the UDXL50 being one of 
the best tapes in this review. 
RACAL ZONAL. More than half the tapes 
arrived wound onto the spool flange but other- 
wise in good condition. Types 666 and 888 

wound exceptionally well on the ATR -100 and 
far better than average on the Teac with the 
889 long play being marginally less good on 
both machines. Types 666 and 888 showed 
slight shedding of the back coating. All types 
showed rather poor modulation noise with 666 

being one of the tapes best for print -through 
but worst for basic noise. 
SONY. Both types of Sony tape arrived with 

the tapes having sections in contact with the 
spool flanges and both types were far and 
away the worst at winding on the ATR -100 

at any speed or on the Teac; however no 

shedding was observed. While in most ways 
the performance of the FeCr was very good 
the print -through was exceptionally poor as 

was the uniformity of reproduction. The 
SLHII on the other hand had exceptionally 
good print -through coupled with a well 

balanced performance. 

Conclusions 

The 28 varieties of recording tape covered 
in this review include all the major manufac- 
turers except Pyral who unfortunately could 
not produce a sample of their new product in 

time, so we have to look forward to this. 
Several new tape types are included with the 
Maxell UDXL being of particular interest. 

It must be emphasised however that the 
measurements are based on only two samples 
of each type which may not be typical of 
production. Manufacturers were asked to 
provide samples from different batches, but 
many ignored this request. 

For some time the theme has been `high 

output, low noise' but this design has been 

bugged by very poor print -through and the 
trend now appears to be reaching a compromise 
with slightly less output, low noise and low 

print like the EMI 851 and 3M 262. 
Unfortunately there is no perfect tape and 

it remains up to you, the user, to choose your 
compromise but sadly the better tapes are still 

more expensive. Hugh Ford 96 lo- 
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Ears to your music. 
Calrec design and manufacture microphones that provide the valuable 'ears' 

for your professional recordings. 
We at Calrec have invested fifteen years in the research, development and 

perfection of the condenser principle. 
Calrec microphones are precision engineered to the closest 

tolerances. Manufactured from only high grade brass and 
stainless steel. Hand assembled by experts to provide 
strength and reliability. 

Calrec capsules have a light, aluminium 
coated, polyester diaphragm -to produce 
a smooth virtually flat frequency 
response, together with an excellent 
transient response. 

!cICALREC 
Calrec Audio Limited, 
Hangingroyd Lane, Hebden Bridge. 
West Yorkshire, HX7 7DD. England. 
Tel (0422) 842159/842119. 
Telex 51311 Answer Back Relays G Attention Calrec. 

Calrec 
microphones. 

Comprising condenser 
studio /broadcast range 

and the new Soundfjeld 4 
dimensional microphone. 

Offering recording sensitivity 
with immunity to heat, damp and 

mechanical shock. 

We make the most of our microphones so you can too... 

Boothroyd Stuart -Meridian Active Loudspeaker M1 

An active loudspeaker derives g eat musical and sonic 
benefits from the incorporation of electronics specifically 
matched to the enclosure and drive units. Each of the three 
drive units is driven directly by its own power amplifier and 
is individually protected against abuse. The electronic 
crossover is a constant voltage design which has only a 1.8dB 
energy ripple. This, combined with electronic time delay and 
phase compensation, gives a speaker system which is 

minimum phase ripple and time delay compensated up to 
5KHz. The exact action of the crossover and phase 
compensation is the result of several years' investigation into 
stereo image formation in multi -way speakers. 

Feedforward and feedback correction, and the use of a high 
order bass system comprising a specially designed driver and 
auxiliary radiator results in a speaker whose response is 

smooth and even, from 26Hz to 20KHz. 
This loudspeaker is, in our opinion, the ultimate 
development in an accurate, musical loudspeaker - the 
stereo image accuracy, depth and spaciousness, combined 
with the wide and smooth frequency range and high level 
possibility ensures that the loudspeaker will not intrude upon 
the musical experience. This is the meridian of loudspeaker 
design. 

Sensitivity -20dBm for 85dB spl @ 1m @ 1 KHz Matching ±1dB wrt reference 30Hz -20KHz 
Output maximum 108dB spl @ 1m music programme Size 990mm high (39in), 495mm wide 
Noise 20dB spl (19.5in), 345mm deep (14in) 
Response -3dB 26Hz -25KHz 3 /87r steradians Weight Approx 30 kilos (661b) 

±2dB 15O- -20KHz 
Input for full output OdBm over 4K or 600E2 

or -20dBm over 4K or 6000 

Units currently in use worldwide = 
116. 

Units currently in use in Britain =- 
18. 

Unitssupplied in Britain by Subjective 
Audio = 12. 

SUBJECTIVE AUDIO 
6 WINDSOR ROAD, 
PALMERS GREEN, 
LONDON N I3, 
ENGLAND 
01 -886 7289 
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Britain's Recording Studio Centre ¡/ii4(1y 

Music Laboratory is the Main Revox Centre to the Music 
Industry: holding large stocks of A77 and B77; also the 
Main Service Centre with vast amounts of spares for rapid 
service turnaround. Revox's are immediately available for 
hire. 

/111/.s it i 
!70w71t(il 

72 -74 Eversholt Street, London NW1. 

01 -388 5392. 

bren eli 

Brenell Mini 8 
compact 8 Track; 
and the redesigned 
Allen & Heath 
Modular 3 16x8 
Console. 
Optional package deal and Pro -Limiter. On 
permanent demonstration at the Music 
Laboratory. 

72 -74 Eversholt Street, 
London NW1. 01-388 5392. 

D.I. BOX DELUXE 

Our first D.I. Box was so successful, that we have now 

developed a new 'Deluxe' version. This is suitable for every 

application, and is built to the most stringent requirements. 

STEREO HEADPHONE 
SPLITTER BOX 

An ultra heavy duty all purpose 6 -way splitter for all 

monitoring applications. 

72 -74 Eversholt Street, London NW1. 01 -388 5392. 

TEAC/TAS CAM 

Music Laboratory is the Teac/Tascam 
Centre for London; stocks include the 
unique 80 -8 and Models 2, 3 and 5 
Mixers, with immediate delivery. The 
Music Laboratory is the Official 
London based Service Centre for all 
Teac/Tascam products. / 

/ %7./[//.11(1 72 -74 Eversholt Street, London NW1. 
/1100 /7/t0 /'p 01 -388 5392. 
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JUNE 20 21 & 22 

12th INTERNATIONAL PROFESSIONAL 

RECORDING EQUIPMENT 

CO N NAUG HT ROOMS, GT. QUEEN 
Amity Shroeder 
Amek 
Alice 
Audix 
Agfa 
AKG 
Audio Kinetics 
Audiomatit 
Ampex 
Audio Developments 
Audio & Design 
Allen & Heath 
Atlantex 
B & K Labs 
F. W. O. Bauch 
Beyer 
Broadcast Audio 
BASF 
Bulgin Soundex 
Canford Audio 
Clive Green 
C row m ay 
Calrec 

lET) 
0 

ST., KINGSWAY, LONDON 
CB Electronics 
Court Acoustics 
Cetec 
Communication Access. 
Dolby Labs 
Eardley Electronics 
EMI Tape 
Ernest Turner Inst. 
Electronic Music 
Fraser -Peacock 
Formula Sound 
Future Film 
Feldon 
Fitch Tape 
Hayden Labs 
Harmon Audio 
H/H Electronic 
Helios 
ICM Cassette 
ITAM 
"International Musician" 
Jacques Levy 
James Yorke 

John Page 
Keith Monks 
Klark- Teknik 
Lockwood 
Lee Eng 
Len na rd 
Lyres 
Leevers -Rich 
Music Lab 
Midas 
3M 
Magnetic Tape 
Macinnes Labs 
Malcolm Hill 
Neal -Fe rrograph 
Neve 
Publison 
Pentagon 
Penny & Giles 
Philip Drake 
Pyral 
Professional Tape 

Raindirk 
Racal -Zonal 
Rush Electronics 
Roundhouse 
Shure 
Solid State 
Sifam 
"Studio Sound" 
Soundcraft 
Surrey Electronics 
Scenic Sounds 
SES Studio Equip 
Shone Sound 
Turnkey 
Tweed 
Tannoy 
TRAD 
Trident 
Tandberg 
Vitavox 
Walter Luther 
Wilmot Breeden 

Tickets: APRS, 23 CHESTNUT AVENUE, CHORLEYWOOD WD3 4HA ENGLAND 

CAMBRIDGE RADIO COURSE 1979 

Can you produce . .. research ... script ... 
present a Radio Programme? 
Can you capture and hold your listener? 
Can you be his friend who understands his needs? 
Can you gain his confidence and respect? 
Have you talent which you should develop? 

There are thousands of radio stations around the 
world in need of programmes, while at home there is 
increasing potential with the expansion of local radio, 
but few opportunities for Christians to learn professionally. 

THE COURSE PROVIDES INSTRUCTION IN - 
Relating Biblical principles to broadcasting 
Theory of Communication 
The strategic use of radio 
Administration - running the business 
Acquiring the source material 
Programmes & Programming 
Operational Techniques 
Equipment and how to use it. 

At St. Catharine's College, Cambridge 
16th July - 10th August, 1979 

Brochure with full details from the 

Course Bursar, Alan Foster, Cambridge Radio Course Office, 
2 Hills Road, Cambridge Cß2 1JP England. 

Sponsored by the Neve Trust Christian Training for Christians 
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KENNARD & SONS 
LIMITED 

Suppliers of new and reconditioned uprights and 
grands since 1823 

BLUTHNER GRAND - 6' 10" ... £4300 
BLUTHNER GRAND - 6' 4" ... ... £2800 
BECHSTEIN GRAND - 5' 10" £3800 
BECHSTEIN GRAND - 6' 6" ... ... £3300 
BOYD GRAND - 5' 0" ... £1400 
HEMSDORF GRAND - 5' 4" ... ... £1500 
STEINWAY GRAND - 6' 4" ... ... £5800 
BLAISE HARPSICHORD (2 manual) ... £2650 
THOMAS SPINET ... £575 

Also in stock - large selection of upright pianos, new 
and second -hand 

86 -88 NORTHGATE, 
CANTERBURY, 

KENT 
Tel. Canterbury 60331 
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Distributed in the U.K. and Ireland by 

COMMERCIAL DIVISION, 
PEAVEY ELECTRONICS (UK) LTD, 
UNIT 8, NEW ROAD, RIDGEWOOD, 
UCKFIELD, SUSSEX TN22 5SX 
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FORMULA SOUND INTRODUCE 
THE S19GA HALF -OCTAVE 

One unit combining dual 
19 -band graphic equalizer 
and real -time analyser. 

Fast and simple to 
operate 
Greater selective 
frequency control 
Dual half- octave 
L.E.D. display 
Digital pink noise source 
Full professional specification 
Equalizer only is available as S19G 

FORMULA More information from 
Formula Sound, 3 Waterloo Road, 

SOUND Stockport SK1 3BD 
Telephone 061 -480 3781 Telex 669249 

EQUALIZER /ANALYSER 

SAVES TIME ....FAST 

The Wollensak 2772AV Stereo High Speed 
Desktop Duplicator (£149890 + 8% VAT) 

The Wollensak 
is a compact high speed 
cassette to cassette duplicator 
capable of producing stereo 
copies from a stereo master. 
It is designed to produce 
high quality copies without 
the need of an experienced 
operator. 

fpa 
Roger Brown 
Fraser Peacock Associates Ltd., 
94, High Street, Wimbledon Village, 
London SW19. 
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USA OPPORTUNITY - 
Energetic, young, sales person with an 
interest in digital based studio products, 
required for expanding U.K. company, to 
open sales office in Los Angeles. Some 

echnical experience preferred but not 
essential. 

Please write stating age and experience 
to : 

BOX NO. 802 
:.....aaass e 

SOUND INTERNATIONAL forms a link between 
professional musicmakers and those recording 
sound. The focus is on news from both sides 
of the recording fence, providing musicians, 
studio engineers, and home recordists with a 

monthly point of reference on the music scene. 

The magazine reports the international news of 
people and events and reviews the latest in 
recording equipment and musical instruments. 
Also scheduled are regular articles on technique 
and problem solving together with behind -the- 
scenes look at events in the big studios and 
concerts. 
There is no doubt SOUND INTERNATIONAL is a 

lively forum in the world of music and recording. 

I enclose cheque /International money order, made 

payable to The Link House Group (Subscriptions) to 

the value of 

Name 

Street 

City 

County /State 

Country /Zip Code 

Annual Subscription Rates: UK £8.20, Overseas $25.00 

To: Subscription Manager, Sound International, Link House Holding 
Ltd., Link House, 25 West Street, Poole, Dorset BH15 ILL SS 7 

TRADE ANNOUNCEMENT 

Allen & Heath Ltd, ZBM Enterprises Ltd 

and Star Sound Dynamix are pleased to 

announce that the recent dispute be- 

tween them has now been settled and 

resolved amicably and relationships 
restored. 

For JBI, and Tammy. 
For components and complete systems, we're main agents. 
For accurate and powerful reproduction, JBI, and Tammy 

monitor systems have an international reputaticn. 
For expert advice on matching components and building 

your own systems. voti can dray on our extensive experience 
Hf professional acoustics. 

For studio monitors, stage monitors and complete PA 
systems (from 1k'.1T upwards) our own equipment, using IN, 
and Tammy drive units, is unrivalled, and complements their 
exist ing range. 

For more details, contact 
Court Acoustics lÁd 
35/39 Britannia Row 
London N1 O iJ RT i elephone: 01 -359 0956 

ACOUSTICS Telex: 268279 Britro 
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OflITOR 
1 EQURLI/ER! 

SERIES 4000 ACTIVE EQUALISER 
FEATURES: 

27 1/3 octave bands on ISO centers 
from 40 Hz through 16 kHz. 
10 dB boost or cut on continuous 
control. Equal O in both boost and cut 
conditions. 
Variable high-pass filter from 20 Hz to 
160 Hz with 12 dB /octave roll-off. 
Filter O optimized for best summation 
with adjacent bands. 

Noise guaranteed to be -90 dBm or 
better. 
Sealed Mil -Spec pots. 
EO IN/ OUT switch on front panel 

PLUS OPTIONAL CROSSOVERS FOR 81- AMPING! 
Dual buffered outputs for bi -amp 
operation. 
Accessory socket to permit insertion 
of 12 dB /oct. or 18 dB /oct. low level 
crossover for bi -amp outputs. 

ALSO: 
ANALYSERS 

MODEL 140 1/3 OCTAVE ANALYSER 
FOR ROOM EO 

MODEL 142A SIGNAL MONITOR 
MODEL 150 OCTAVE BAND 
ANALYSER 

instruments, 
incorporated 

P 0 80. 698 AUSTIN TEXAS 78767 
PHONE AREA 512/892 -0752 

Scenic Sounds Equipment, 

97 -99 Dean Street. London W1. Tel 734 2812 

BUDAPEST 

THE OFFICIAL SUPPLIER TO THE MOSCOW OLYMPIC GAMES OFFERS 

automation- ready all-IC mixing consoles for 
stereo quadraphonic and multitrack sound 
recording 
servo controlled tape recorders 
direct dnve studio turntables 

. solid state switching and routing systems 
field commentator's units 

complete audio systems for Radio and 
TV studios. including design. 

supply and installation 

LELEKTROIMPEX HUNGARY 

MOSCOW 1980 
OFFICIAL SUPPLIER 
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The Balance 
is in your 
Favour 

Mastering 

Dolby A & B 

Speech Studio 

Blank Cassettes 

Tape /Slide Progs. 

Design and Print 

Reel to Reel Duplicating 

Loop Bin Cassette Duplicating 

Cassette Duplicating 

SOUND 
COMMUNICATION 

DEWSBURY, W. YORKS. 
TEL. 0924 469436 

SESCOM 
The Sescom range of Dl boxes, splitter 
boxes, microphone transformers and 

accessories, microphone cables, audio 

modules and cable testers, is available 

through selected dealers or direct from 

Atlantex Music Limited. 
Ask for the latest Sescom catalogue 

and price list now, or ring our hotline 
0438 50113 quoting your Access or 

Barclaycard number for immediate 

despatch. 

Atlantex 
Atlantex Music Limited, 16 High Street, Graveley, Herts. Tel: 0438 50113 

For the superb range of BGVV aulplifiers come to Court: 
we're sole UK agent and distributor. 

For outputs from 60 Watts to 1000 Watts. 
For efficient service: because we manufacture our own 

professional audio equipment and have lots of experience 
distributing other people's, our servicing arrangement for BGW 
is unbeatable. 

For very reasonable prices: £320 buys the 250D, £530 the 
750 ( list prices). And those prices include built -in cooling fans, 
delay turn -on, input -output connectors and full protection- 
making BG\V equipment excellent value for money. 

For more details, contact 
Court Acoustics Ltd 
35/39 Britannia Row 
London N1 
Telephone: 01- 359 0956 
Telex: 268279 Britro 

iQ URT 
ACOUSTICS 
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(TN 1VIARGOM 
AUDIO VISUAL AND 
COPYING PRODUCTS 

Pentagon offers the largest selection of Reel 
to Reel, Reel to Cassette, Cassette to Cass- 
ette duplicators and copiers in the world. No 
matter how small or large your production 
requirements may be, there is a Pentagon 
system to fit your exact requirements. 

For high quality reproduction of profes- 
sional audio masters to large quantity 
production of open reel and cassette pro- 
grams, Pentagon duplicators and copiers can 
fill your needs with rugged precision engin- 
eered duplicating systems that are un- 
equalled in performance, simplicity of opera- 
tion and expansion capability. 

For full technical specifications please cut 
out and return the coupon below. 

r 
1 

1 

1 4 
I Visual Mar -Corn Systems Ltd, Mar -Coin 

House, Thames Rd, London W4 3PP. 
Tel: 01 -995 8345 (4 lines) 

NAME 
I POSITION 

COMPANY 
1 ADDRESS 

Exclusive UK Distributors 

MARCO 
I 

Please send im- 
mediately full I 
details of Penta- 
gon Cassette 
copiers and 
duplicators to: I 

1 
1 

1 

I 
1 

1 1 
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... tomorrows Gelf with 
yesterdays price tag 

Not a pipedream... now that GELF ELECTRONICS have solved 
the perplexing problem, its reality 

Fa mous for their desirable custom modular designs, Gelf have 
developed Kess, a new and significant range of non- modular 
consoles. 

The standard of performance and construction of Kess derives 
from a name you can rely on, and happily, nowata price you 
can afford. 

Available as front of house desks in 20/2 and 24/4/2 formats 
or monitor desks in 16/6 and 24/8 formats, our Kess range 
offers you: 

3 -way EQ with sweep mid -range control 
4 auxlllary sends - effects and fold -back 
4 stereo subgroups on 24/4/2 
9 band graphic EQ on monitor desk outputs 

If you would like to know more, give us a ring on 995 4712, we'll 
be happy to discuss your specific requirements, or fill out the 
coupon above and we'll send you the solution to your perplexing 
problem. 

Sole UK distributors 

citrons audio 
The Powerhouse, 300- 320Acton Lane, London W4 Telephone: 01- 9954712. 
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(eLidix Design, 
manufacture & 
installation 

Audix Limited 
Station Road, Wenden 
Saffron Walden 
Essex CB11 4LG 

Sound roa cas systems 

Tel: Saffron Walden 
(0799) 40888 
Telex: 817444 

Please send details 

L, 

Audio mixing consoles 

Self -op desks 

Sound reinforcement systems 

Sound O.B. vehicles 

L Intercom systems 

Switching matrices 

Name 

Address 

1 

",..,t yj,r y/i . /irloi , iirr, !,.//. .i .,.22 Qo laG,/i.6! 

$ e 411 

MEG1000 
Magnetic Recorder 

The MEG 1000 comprises a compact, 
plug -in recording module including 
Record amp, bias and erase power amps 
with Drop -In and special low -noise replay 
amp. 

System MEG 1000 is capable of being 
extended up to 32 channels from a single 
Master Oscillator. 

Basic Price £250.00 /channel 

Full Data ring 01 -959 5166 

MIEN /FLUX electronics limited 
8Hale Lane London NW7 3NX England 

May we introduce 
ourselves... 

We have been well established as an important 
domestic Hi Fi and Video supplier for some years 

and we have now finalised a formidable professional 
audio section designed to cater for studios and 

professional users like yourselves. 

To give you some idea of the 

standard we set, look at the 
company we keep. 

We are main agents for: 
JBL (we are the only place to have 4343. 
43 15.430 L 4380 monitors on dem and 
available, and a full stock of drive units). 

KEITH MONKS. complete range in stock: 
TEAC &TASCAM AKG QUAD 
ALICE REVOX ALLEN & 
HEATH NEAL BRENELL. 

We also supply: 
Beyer DBX Amcron Studer Rusco 
Master Room SIS EMI EMT 
Dolby MCI Shure 3M Sennheiser 
BGW Orban /Parasound A &R 
Klark Teknik Agfa to name but a few. 

Pricing: 
very , very competitive with (proper) 
professional discount structure. 
Stock: 
big and getting bigger for fast 
delivery times. 

Delivery service, demonstration 
facilities, consultancy service, and 
account facilities. 

As you can see, a large percentage 
of your equipment requirements 
(splicing tape to 24tk masters) can 
be obtained from one source at your 
normal pricing. We do the running 
around and paperwork. you just 
'phone. 

...give us a try, you have nothing to 
lose, - you could gain a lot! 

GRAHR Ills 
PROFESSIONAL 

86 -88 Pentonville Road, London N1. 
Tel 01- 837 4412 Ext. 66 Telex 299446 

co 

For studio monitoring. 
For mastering, use our new 4 -way JBL -based system 

pecially designed for British End European studios. 
Several great names have got it already including Gus 

Dudgeon, De Lane Lea, and Britannia Row Studios. 
And for complete monitoring installations from top to 

bottons and wall to wall, as ',veil as accurate and sensitive 
alignment using spectrum ana_ysis, contact 
Court Acoustics Ltd 
:35/39 Britannia Row 
Dondon N1 
Telephone: 01 -359 0956 
Telex: 268279 ßritro 

OURT 
ACOUSTICS 
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Mornîngiide 
ä` 

o. The sun is not setting on 
AMS products. 

Qthe contrary, the AMS 
Digital Delay Line is rising 
fast to outshine all other time 
domain equipment on the 
studio market. 

t..; 

MCI ( Profegskina ?Studiro'Equipxner,t) Ltd., MCI House, 54 -56 Stanhope Street, Londonami '3£X. Telep_1orrt -388 7867/8 
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"Kee (Stancoil Ltd. ) 

38 Alexandra Road, Windsor, England 

Our small mixers 
aren't cheap.... 

...but then our big mixers 
aren't expensive. 

Tel: Windsor (075 35)51056 7 Telex: 849323 a% b Aegis G 

Probably the best 

cassette sound you've 

ever heard 
Large runs for record companies and smaller runs for 
studios all given the same precise attention with 

regard to quality and speedy turnround. Blanks 
wound any length. 

Collection and delivery service door 
to door for both cassette and master 

tape copying. 

SOUI,,; 
RECORDING 
PLANT 

Contact 
Dave Rees 

at 
061 -795 7666 to 
discuss your 
requirements. 

For specialised electro- acoustic equipment. 
For broad tone control, us' our 27-way 1/3- octave mono 

;;raphic equalizer: 40Hz to 20KHz with ±i c1B of correction. 
For the ultimate in tone control we've just introduced a new 

3C-way 1/2-octave stereo graphic equalizer. 
For flexibility in multiway monitor systems, you need our 

?, 3 or 4 way switchable stereo crossover. High slew rate and 
u.c noise IC's reduce phase shift to an inaudible minimum. 

And for extremely accurate assessment of audio signals 
-h _re's our world famous spectrum analyser with every facility 
:cu could ask for. Its available in digital form, too, in a much 
;mailer package. 

For more de'.ails of these and other instruments, contact 
í_ ourt Acoustics Ltd 
3E/39 Britannia Row 

radon N1 
Telephone: 01 -359 0956 
Telex: 268279 Britro 
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STUDER B67 
Professional Tape Recorder 
Respected STUDER quality at attractive 
prices. 

tomorrow's generation with features you requested, 
available today 

CH -8105 Regensdorf, Phone (01) 840 29 60, Telex 58489 
STUDER REVOX AMERICA INC., Nashville, Phone (615) 329 -9576, Telex 55 -4453 
STUDER REVOX CANADA LTD., Toronto, Phone (416) 423 -2831, Telex 06 -23310 
STUDER FRANCE S. à r. I., Paris, Phone 533 58 58, Telex 24 -744 
F.W.O. BAUCH LTD., Boreham Wood, U.K., Phone (01) 953 -0091, Telex 27502 
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THE POLYTECHNIC 
OF NORTH LONDON 

TECHNICIAN (Grade IV) 

Applications are invited for the appointment of a 

Grade IV Technician in the Department of Electronic 
and Communications Engineering. 

This interesting post involves the operation and 

maintenance of high grade test equipment, together 
with the general responsibility for students' day -to- 
day requirements with experiments and projects in 

the laboratory. Participation in R and D work in the 
audio engineering field in liaison with the audio team 
is encouraged. 

Educational level: ONC/OND, City and Guilds, 
approved apprenticeship or equivalent qualifications. 

Experience: at least 7 years (including training period). 

Salary scale: £3441 -£3891 inclusive of London weighting. 

Application form obtainable from the Establishment 
Officer, The Polytechnic of North London, Holloway 
Road, N7 8DB. Further details from the Departmental 
Laboratory Superintendent (Telephone No. 607 2789, 

extension 2176). 

r 
Sales Engineer 

Independent London -based company. 
Well established, rapidly expanding business in 

Electronic Components for the Professional 
Audio, TV and Consumer Electronic Industries. 

Applicant should be 25 - 35 years of age, 

experienced in Electronic Component 
markets or good technical background essential. 

Applicant should preferably reside in the 
London area and should be prepared to travel 

throughout the United Kingdom. Good salary with 
related bonus scheme together with company car. 

Applications in writing to: 
D.A. Ellis, Sales Director, 

Eardley Electronics Ltd 
Eardley House, 182/184 Campden Hill Road, 

Kensington, London W8 7AS. 

AND NOW 

YOUR VERY OWN 

`STUDIO SOUND' 

T -SHIRT 

JUST £2.50 or $6 (inc. p & p) 

COLOUR: BLACK 

Tick Size Required: S 1M L 

I enclose cheque to the value of Made Payable to: 
Link House Magazines (Croydon) Ltd. 
Send coupon and payment to: StudioSound, Link House, Dingwall 
Avenue, Croydon CR9 2TA. 
Send to: 
NAME (block capitals) 

ADDRESS 

Link House Magazines (Croydon) Ltd, Link House, Dingwall Avenue 
Croydon CR9 2TA. Registered in England, No 1341560 
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ilea INNER LONDON 
EDUCATION AUTHORITY 

Learning Materials Service 
Television Centre, Thackeray Road, London SW8. 

Sound Technìcian (5T2) 
The Television Centre of the ILEA's Learning Materials Service which makes television 

programmes, sound programmes and 16mm films for all ILEA establishments, requires a 
Sound Technician to join its sound section (six persons) based at Battersea. 

The duties will consist of sound film recording with some film dubbing, but will on 
occasions include regging of sound equipment, boom operation, or tape and grams work 
in the studio. Working hours are scheduled, based on a 35 hour week, and it will be 
appreciated that the work often involves overtime, and sometimes overnight stops at 
filming locations, but every effort is made to keep this to a minimum. 

Applicants should have a thorough knowledge of sound techniques in a television 
studio environment, and should possess appropriate qualifications. They should have 
experience with the Nagra tape recorder, and preferably also transfer and dubbing 
equipment. 

Salary within the scale £4819 -£5353 inclusive. 

Application forms from and returnable to the Education Officer, EO /Estab lc, 
Room 365, County Hall, London SEI. Tel: 01 -633 7456/7546. 
Closing date will be 26/3/79. 

For Further 

INFORMATION 

for 

STUDIO 

SOUND 

contact 

MIKE STORMER 

on 01 -686 2599 

MARCUS MUSIC UK 

A new expanding central 
London recording com- 
plex require staff : 

Balance engineers - 
Tape operators - etc 

Please apply to 

Chris Lewis or Marcus Österdahl 

on 

telephone 01 -229 9595 
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Mail Order Protection Scheme 
(Limited Liability) 

If you order from mail order advertisers in this magazine and pay 
by post in advance of delivery, this publication (Studio Sound) 
will consider you for compensation if the advertisers should 
become insolvent or bankrupt, provided: 

I) You have not received the goods or had your money 
returned; and 

2) You write to the publisher of this publication (Studio 
wound) explaining the position not earlier than 28 days 
from the day you sent your order and not later than two 
months from that day. 

Please do not wait until the last moment to inform us. When you 
write, we will tell you how to make your claim and what evidence 
of payment is required. 

We guarantee to meet claims from readers made in accordance 
with the above procedure as soon as possible after the advertiser 
has been declared bankrupt or insolvent up to a limit of £1,500 
per annum for any one advertiser so affected and up to £4,050 per 
annum in respect of all insolvent advertisers. Claims may be paid 
for higher amounts, or when the above procedure has not been 
complied with, at the discretion of this publication (Studio 
Sound) but we do not guarantee to do so in view of the need 
to set some limit to this commitment and to learn quickly of 
readers' difficulties. 

This guarantee covers only advance payments sent in direct 
response to an advertisement in this magazine (not, for example, 
payments made in response to catalogues etc., received as a 
result of answering such advertisements). Classified advertise- 
ments are excluded. 
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Tape Recording Specialists 
... to work in the Tape Laboratory, in SE London, on copying and processing 
tapes, and preparing tapes for specialist tape recorders. Duties also include 
giving evidence in Court about work carried out on tapes, and occasionally 
analysing various phenomena of tape recordings using specialist analytical 
equipment and then acting as expert witness in Court. The successful 
candidates will be responsible for own case work (initial training given) and will 
work in close collaboration with Police Officers and with the various 

Constabularies which will necessitate travel anywhere in the country. 

Candidates (aged at least 21) must have ONC in Engineering (with a pass in 

Electrical Engineering 'A') or C & G Radio, TV and Electronic Technicians 
Cert No 272, or an equivalent or higher qualification. They should have a 

thorough understanding of tape recorders and recording techniques, have 

experience of work in professional broadcast studios on audio and video tape 
recorders, and be fully conversant with checking tapes for quality and defects. 

Salary, starting between £3750 and £4820 (according to age), rises to £5170. 

Promotion prospects. Non -contributory pension scheme. 

For further details and an application form (to be returned by 17 April 1979), 

write to Civil Service Commission, Alencon Link, Basingstoke, Hants. RG21 1JB, 

or telephone Basingstoke (0256) 68551 (answering service operates outside 
office hours). Please quote TI5057J7. 

Metropolitan Police Office 

LATEST DATE 

FOR CLASSIFIED 

ADVERTISEMENTS 

IN THE 

MAY ISSUE 

IS 

MARCH 14th 

CLASSIFIED ADVERTISEMENTS ORDER FORM I 
Please use this coupon for your private sales and wants. Rates 22p per word. Minimum f4.40. Box Nos. 55p extra. 
To: Studio Sound, Classified Advertisements Dept., Link House, Dingwall Avenue, Croydon CR9 2TA. Please 

publish the advertisement indicated below for insertion /s under the heading 

Name 

Address 

1 

Cheque /P.O. enclosed f 
Is a Box No. required Yes /No. If no, please include 

remittance to cover name and address and /or Tel. No. 

Please write in block capitals. 
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The Quad -Eight Story You've Never 
Heard. 

Introducing the precision Quad -Eight Equalizers. Three and 
four -band configurations with integral Hi and Lo -Pass filters. Each 

available in 19" rack and standard console 1 -1 /2" mountings. Contact 
us for all the juicy details. 

iDI For the Artist in Every Engineer. 

Quad -Eight Electronics/ Quad -Eight International, 11929 Vose Street, North Hollywood, California 91605, (213) 764 -1516 telex 662 -440 

lug 
N2 

NT Ig0i60 200 
q0 P50 

300 
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SOME COMPANIES GIVE YOU A PRICE THAT SOUNDS GOOD. 

HARRISON GIVES YOU A CONSOLE THAT SOUNDS GOOD! 
And "good sound" is what our business is all about. That's why we build consoles with you, the 

engineer and studio owner, in mind. We use the highest quality components and circuit designs in 

our consoles. These give you maximum reliability and the cleanest and quietest possible sound. 
The almost unlimited flexibility of a Harrison console gives the recording and balance engineers the 

opportunity to be truly creative. Quality, reliability and flexibility. Others talk about these features... 
Harrison delivers them in every console. Harrison consoles, a sound investment. 
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HARRISON Model 4832, 48 input 
channels, 32 output channels, with 
Harrison AUTOSET automation 
programmer. 

Now, Harrison also gives you a 

choice. Console Models 4832, 
4432, 4032 and 3232 are avail- 
able with your choice of micro- 
phone preamplifiers: with or 
without input transformers. 

For further information regarding the complete line of Harrison consoles and automation systems, 

please contact the Harrison professional audio dealer in your area: 

AUSTRALIA: SONTRON INSTRUMENTS, MELBOURNE AUSTRIA: STUDER -REVOX, WIEN BELGIUM: SAIT ELECTRONICS, BRUXELLES BRAZIL: LAREX ELEC- 

TRONICA, RIO DE JANEIRO CANADA: J -MAR ELECTRONICS, TORONTO DENMARK: QUALI -FI, KLAMPENBORG EASTERN EUROPE: STUDER INTERNATIONAL, 

REGENSDORF, SWITZERLAND FAR EAST: STUDER- REVOX, HONG KONG FINLAND: INTO, HELSINKI FRANCE: STUDER FRANCE, PARIS GERMANY: EMT 

FRANZ, KIPPENHEIM GREECE: ELECTRONICA, ATHENS - ITALY: AUDIO PRODUCTS INTERNATIONAL, MILANO JAPAN: SHINDENSHI MANUFACTURING, TOKYO 

MEXICO: ACCURATE SOUND, REDWOOD CITY, CALIFORNIA NETHERLANDS: HEIJNEN, GENNEP NORWAY: AUDIOTRON, OSLO SPAIN: NEOTECNICA, MADRID 

SWEDEN: ELFA RADIO & TELEVISION, SOLNA SWITZERLAND: STUDER INTERNATIONAL, REGENSDORF UNITED KINGDOM: SCENIC SOUNDS EQUIPMENT, LONDON 

EXPORT AGENT: 
Audio Systems International 
128 North Highland Avenue 
Los Angeles, California 90036 
Tel: (213) 933 -2210 Telex: 686101 

FACTORY: 
Harrison International Corp. 
Post Office Box 22964 
Nashville, Tennessee 37202 
Tel: (615) 834 -1184 Telex: 555133 
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The nativ DN34 
analogue time processor. 
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DN-34 

ANALOGUE TIME PPOCESSON 

ME% 

Think of the effect you'll have. 
The new DN34 analogue time processor 

is an exceptionally versatile signal processing 
and special effects unit, designed around two 
discrete, independently controllable delay 
sections. 

Like other Klark - Teknik products, the 
DN34 is the result of intensive research and 
development -the best there is in state- of -the- 
art analogue delay technology. 

With a product of this stature you can 
achieve all these effects cleanly and noiselessly. 

Positive flanging. 

Negative flanging. 

Double tracking. 

Resonant flanging. 

Triple tracking. 

Loudness 
enhancement. 

Pitch detune. 

Pitch shifting. 

True vibrato. 

Chorus. 

'Cardboard tube' echo. 

Doihplér/ Leslie effects. 

And, if this isn't enough, the DN34 can give 
you such new effects as:- 

Crossover flanging. Complex Doppler 
ïme- related effects. 
frequency synthesis. 

The DN34 analogue time processor also 
offers you :- 

A dynamic range better than 90dB. 

Atimesweep range of70:1. 
T.H.D. at lest than 0.3 %. 

Numerous exclusive features including full 'on 
board' mixing and phase reversal facilities.. 

Amazing performance and value for money. 

The DN34 is unequalled in the signal 
processing field today. 

And we're not just saying that for effect. 

HLARH»TEHNIH 
You know it's the best. 

For further information about the DN34, our new DN70 digital time 
processor. and also our DN27 and DN22 graphic equalisers: 
Klar-k- Teknik Research Limited, Summer-field, 
Kidderminster DY11 7RE, England. 
Telephone: Kidderminster (0562) 64027 Telex: 339821. 

Worldwide Distributors: AUSTRALIA: Klarion Enterprises. S. Melbourne. BELGIUM: S.E.D. Bruxelles. CANADA: Hammond Industries. Toronto. 
DENMARK: Teamsound,Graested. FRANCE: R.E.D. Studio Centre, Pans. GERMANY: Hausmann Concert Electronic, Berlin. HOLLAND: Pieter Boller, 
Eindhoven. ITALY: Laboo-ustica Srl Roma. JAPAN: Continental Far East Ink., Tokyo. NORWAY: Siv, Ing. Benum, Oslo. NEW ZEALAND: General Video, 
Wellington. SINGAPORE:' Jltr alinear International. SOUTH AFRICA: Co :osseum Acoustics, Johannesburg. SPAIN: Mabel Sdad.. Barcelona. SWEDEN 
SATT Elektronik, Stockholm. _,WITZERLAND: Dr. W A. Gunter, Zuna ri. - AIWAN: Yang's Audio Visual, Taipei, USA: Hammond Industries. Syosset. Ni. 
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