


The ComposerPackage

g’ A

Paul Bliss bought his first Soundcraft console in 1978. patchbay. That lets me connect up my keyboards,
As a song writer and record producer, he has always synthesizers and drum machine to the console and tape
enjoyed the benefits of composing straight onto tape — machine with just 5 multicore cables. And lets me patch
that’s why so many of his songs have been hits for anything to anything without leaving my chair.
performers as varied as Uriah Heep and Olivia Newton “Soundcraft call the 1600 and 760 the Producer
John. Package. It really feels like it was designed especially
But we amazed him with the Producer Package. With for me. So perhaps they should call it the Composer
the Series 1600 console and Series 760 multitrack, Paul Package too.”
found he could take an affordable leap from 8 to 24
track recording. And that took him from the realm of
demos to top quality masters, all in a home studio Oun Cra
facility. , .
“I recorded the master of ‘Casualty’ for the Hollies in The Pl‘OdllCerS ChOlCe
my studio, (_]nd we overdubbed f_he VOCF"S with G_rahc'm Soundcraft Electronics Limited, 5-8 Great Sutton Street,
Nash over in the States. The engineers in the studio in London, EC1V 0BX, England. Tel: 01-251 3631. Telex: 21198.
LA were quite amazed at the quality of my recording. Soundcraft Electronics USA, 1517 20th. Street,
“Where the Series 1600 really scores for me is the Santa Monica, California 90404. Tel: (213) 453 4591. Telex: 664923.
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ScenicSound’s
FrenchConnection

irom Publison
The DHM89B2 Glitch-Free Pitch Shifter and KB2000 Keyboard

OTruestereo operation <3
DUp tofive seconds delay o
OTotally glitch-free (zero point crossover)
OLoop and reverse sound facility
O-2to +1octave pitch shift
OoUp to 20 KHz Bandwidth

With Keyboard:

3 Voice chorus
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Bi-phonic synthesiser
Two envelope generators
Dual evolving vibrato
Glissando
Sustain Mode
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Sole UK distributors:
Scenic Sounds Equipment Limited
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Moving towards digital

We get a number of enquiries from people who
are interested in evaluating digital audio
systems. Some of them are studios who are
quite small, but are worried about being
outclassed. Some are larger facilities which are
wondering exactly what to get. What gear
should one look at? In the first instance, should
you rent or buy? How far should you go today
with digital audio?

These are all somewhat complex questions
and not all are easily answered. Some answers
are bound to be personal opinions; and should
be correlated with your own working experience.

It seems to me that the ‘digital audio
revolution’ in the professional sector (as
opposed to domestic developments like CD), is
most usefully divided into three sections, which
will come in over a period of years. Initially, we
are seeing the availability of digital stereo
systems which can be used for ‘mastering’ (ie
mixing, or recording straight to stereo). Then, as
we are also seeing today, digital multitrack
systems are appearing. Finally (for now,
excluding ‘digital mics’ and ‘digital speakers’)
digital consoles complete the chain.

All these systems are currently available,
although some are more highly-developed today
than others. Least widespread are digital
consoles: only Neve are really ‘in production’ at
the moment, with their DSP. It is not cheap, and
neither would one expect it to be. Obviously the
price will come down with time, but it will be
some time. As a result, we can confidently
expect analogue consoles to remain in
production, and to be installed even in top-flight
studios, for several years yet (don’t ask me how
long ‘several’ is!). Even in the long-term, quite
respectable studios will still have analogue
boards.

This fact helps us when we come to digital
multitrack, a development which will probably
catch on sooner. There are already several
systems, from different manufacturers, and
while it is still early days and the gear is still
very expensive, there is an interesting selection
to choose from. The advent of machines like the
dbx delta-mod multitrack will bring the cost
down to affordable levels, and interfacing with
an analogue console means that, although there
must be A/D and D/A conversions on each end,
there does not have to be any fixed standard for
the digital multitrack. dbx and Dolby systems
can quite happily co-exist with PCM as long as
there is an analogue console between them.
Although | would expect the larger studios, who
are expecting to equip themselves with DSP-type
consoles within the life of the multitrack
machine, to buy in PCM systems that will
interface easily, other operators will not need to
spend that kind of money when the DM-based
equipment is available.

On the stereo front, matters are a little
different and more clear-cut. PCM 16-bit is
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tending to become the standard, although |
notice that many studios with Compact Disc in
mind are tending to use 44.1 rather than 48 kHz
sampling rates. Sony obviously have an edge
here with the 71670, but the PCM-F1 offers a
cost-effective way of ‘testing the water’,
especially when the product is to be cut
conventionally. Many cutting rooms will now cut
from PCM-F1 tapes. The problem with the F7 is
editing, but it is still possible to assemble an
album with the F7 as long as you do not need to
actually cut the music itself. The 1670 system
can also be rented from a number of sources,
and many of these also have digital editing
suites or equipment available based around the
DAE-1100. There are at least 10 systems based
around the 7670 available in the London area
alone.

In the first instance it may be better to rent, if
you have not experimented with the system
before. Most of the rental companies offer a full
service including training as part of the package
(HHB for instance). When it comes to editing, it
may well be best to book time in a local digital
editing suite—rates are around the £35/hr mark
including operator—rather than hire the gear
and try to find room for the controller, processor
and two clicking U-Matic machines in your
studio. Bear in mind that the 7670s drift a bit:
they should be lined up before every
session—this takes about 5 minutes—and if you
hire them they should be twiddled when they
arrive rather than before they leave.

Mastering on systems other than the 71670 is
possible, of course, but most cutting rooms will
accept 1670 tapes (and maybe F1 tapes)
only—and of course for Compact Disc there
isn’t even that choice: it must be 7670. If you
wish to use the dbx 700, for example, you will
need either to copy via analogue on to a 71610
(you may need to do this for editing anyway) or
take a dbx processor along to the cut and set it
up.

In the near future we will be seeing more reel-
to-reel digital machines, but here we will have to
watch out. | am sceptical of the idea that PCM
recordings can be edited with a razor blade and
will need to hear and see it done to believe the
claim. It should be easier on the DM systems,
but it is early days yet in that respect.

My overall view, then, is certainly invest in
stereo digital if you feel you want or need to.
The F1-type machines will allow you to
experiment on the cheap. Renting the
professional systems will get you acquainted
with the most widespread format. On digital
multitrack, if you have the money, look carefully
at reliability before buying. Find a system with a
good track record and satisfied customers—it’s
a lot of money. As for digital consoles, there is
only one choice right now: if you can afford one
and think you’ll get your money back, good luck.
I’'m sure the investment will pay for itself
ultimately, but it’s a lot of capital to find.

Richard Elen



'New address fo

Our new Premises mean a better service for you. Live demonstration area — all
equipment is now fully functional. Listen to anything from the new Fostex X-15
tracker to Otari’s 24 track MTR-90. Equipment onlive demo includes: Otari
recorders and cassette duplicators; full range of Tascam and Fostex multitrack
systems; mixers from AHB, Itam, Trident and others. Big range of effects units from
under £50 to over £5,000. Interesting essentials for the composer/musician from

Roland. Plus mics, speakers, amps and everything else. The best Central London demo
room.

BUBGET PFRICIKFAGES

Tascam 4 track
systems

A variety of small systems for the
cost conscious, from the M244 Portastudio,
complete onits own; or the latest Tascam
34 4 channel reel-to-reel now available in
a package with the new PEP 800 8 x 4 mixer.
This mixer has the comprehensive facilities
of larger mixers costing twice the price.
Total Package Price only £985.

e WS The world's smallest
8 track. Available also as a complete system,
with the 350 Mixer. NEW LOW PRICES.

The New Sensation from
Fostex — X-15 Tracker
A portable battery or mains
operated 4 channel
cassette recorder
with built-in mixer.
The musical note book
S you canuse anywhere.
ol Dolby noise reduction,
™2 trebleand bass EQ, punch-
in/out, and lots more for only £260.

Tascam 8 track

systems
38 — the sensational
< new half inch 8 track
' ' has shattered price
| /’ barriers. Yet

=N performance is better
- * than ever, with digital
counter, lower noise

electronics, and
pitch control.

Special Offer
S Only from

ITA —the
new Tascam
38, 8 track
with itam dB30
noise reduction. 8 channels of
simultaneous NR giving 30dB
improvement in sig/noise ratio.

£1750 Complete

ITAM/TRIDENT
16 trck

[ S —

Xy 7

This brand new package
brings 16 track recording
to those with an 8 track
budget! The Itam 1610 s
a one inch 16 track and
features 3 speeds (inc. 30
ips] full function remote
with varispeed, optional
noise reduction. The
Trident VFM is a fully
modular 20x 8 x 16

console with 20 inputs and full 16 track

monitoring. Special Offer [subject to stocks]:

£6350 Complete



Ihe One Source.

) 1Felgate Mews, Studland
' Street, London W6 9JT.
Tel: 01-724 2497. Telex: 21879

STUDIO S*ISTETTIS MULTITRACK

OTARV/ITAM MIXERS
8 track system ITAM Slgma

WY \\\\
= o o 0 < = -

SIGMA —the
new multitrack
console that outclasses the
competition — in price, features
and performance. Facilities include:
Full modular construction, full 16 track
monitoring, 8 busses + stereo buss
+4 aux busses, programmable muting,
autosolo, LED bargraph metering with
switchable VU/PPM characteristics, PFL
on groups and cue sends, comprehensive

The ultimate compact 8 track
studio. Otari's advanced Mk!Il-8
recorder, with microprocessor
controlled transport, built-in
oscillator, and full function remote.
The MklII-8 can be interfaced to video
synchronizers for ““audio sweetening’ work.
The entirely new Itam 12-4-8 is a professional
multitrack mixer. All 8 tracks can be

continuously monitored while recording and line-up oscillator, dedicated FX returns,
the B tape returns are additionally normalled 4-band EQ mid-bands sweepable, hi and lo
to theline inputs on 8 of the 12 input channels. pass filters, flexible talk-back syst':em,
Autolocator Now Available electronically balanced mic. inputs with

SPECIFAL OFFERS swihetle phentom power. phese
D & R signal 16-8-16: £3,960

With Audiofad faders: £4,360
process"‘g Stand: £155

Any 4
abe SECONG HAND
mocies EQUIPITIENT
ﬁféﬁ?,g@%p The following equipment has been taken in
supply and part exchange, and has been overhauled in
cabinet: our workshops.
parametric MCIJH114 24TR £12,000
EQ, noise gate, STUDER ABO MKII16TR £9,500
compressor/ TASCAM 80-8 £1,150
TASCAM 3440 £400
limiter, gter'eo I|m|tedrj OTAR MX50508 2TR e
compander, stereo disc 3
am, high-ow passiter. Q)N I £295 PENTAGON CASGETTE duplicator S
Alternatively, buy any 4 D & R modules atournormalf STEREQO £625

professional price, and get a 19 inch rack FREE! (Please phone for latest details)




ITA. The One Source.

CASSETTE HIRE
BUPLICATION ITA — the

We have been installing and servicin
duplicating equipment f%r 10 years, . comPIEte cent I‘al
London facility

and have built up considerable
expertise for small or large systems.

Whether you need to copy 100 Week 3days Dail
TAPE RECORDERS £ (£
cassettes per week, or 50,000, we WLl Al s 3 c] g
can give you the back-up you need. Fostex Multitracker 35 10
Tascam Portastudio 244 35 20 10
Revox B77 Stereo 40 25 15
p E N TAG o N Dtari MX5050B Stereo 60 40 20
Tascam 4-track 50 30 20

Tascam 38 B-track V2™ 90 50 30
Dtari Mk lI-8 8-track %" 110 60 40
ltam B-track 1" 150 80 50
ltam 1 6-track 1" 200 120 75
Dtari MTR90 24-track 2" 600

MIXERS
Teac Model 2A6x 4 20 10

Tascam Model 308 x 4 40 25 10
Fostex 350 8x 4 35 20 10
ltam Stereo 8 8 x 2 45 25 15
Seck 10x 4 25 15 10
Seck16x8 75 40 25
Location 8 x 2 portable 60 40 20
ltam 14 x 4 8-track monitor 100

CASSETTE DUPLICATORS

Dtari DP4050C2 cassette
master 150 80 40

Dtari DP4050 DCF reel

master

Small in-cassette copiers,
mono or stereo. 16 times
duplicating speed. Prices from

300

around £500. VARIOUS

GBS Reverb 20 10
Quad 405 amp 20 10
DBX noise reduction 2-track 20 10
Dolby C N.R. 4-track 20 10
Fostex Digital Delay 20 10
Fostex Graphic EQ 20 10
Stereo compressor [various) 20 10
Roland Drumatix 20 10
Roland Space Echo 30 20 10
Roland Rhythm Composer

TR808 50 30

Subject to our standard conditions of hire. Prices exc. VAT
Dnly a small selection shown here. Please phone for any reguirement.

TFAPE + ACCESSORIES

Highest quality and
reliability from the world’s
leading manufacturer. Cassette or reel
master. DP4050C2 is expandable to max.
of 11 slaves.

DP2700. An
automatic loader
for blank or
recorded pancakes.
Will wind any length
precisely. One
operator can run up
to 3 machines.

Always available —
big stocks of tape and accessories.
Your Central London source for: AMPEX tape,
Editing accessories, Jackbays and leads,
Reliable and Auratone speakers, Signal processors, etc. etc.

attractively priced. Open an Account & order by phone! Daily deliveries

New address: ITA, 1 Felgate Mews, Studland St.
London W6 9JT. Tel: 01-724 2497. Telex: 21879




THE MULTITRACK
[MIASTERPIECE
OTARI MTRS0-II

Low Prices on
Ampex Tape

Single Carton Carton

(E) (£ qty
406 7 inch 395 350 10
406 % 10V HUB Bulk pack 5.30 10 , :
406 ¥ 10% NAB spool 840 7.95 10 LI " a—\ — _ e
406 ¥ 10% NAB 15.50 14.50 7 o
406 1 inch NAB 25.45 24.25 5
406 2inch 10% 52.90 49.50 2 .
407 7 inch [LP 525 4.75 10
407 % 10% NAB 1195 11.45 10
4567 inch 565 5.25 10
456 % 10% HUB Bulk pack 7.20 10
456 % 10% NAB spool 10.46  9.90 10
456 % 10% NAB 18.95 18.00 7
4561 inch NAB 29.90 27.90 5
456 2inch 10% NAB 62.50 59.50 2
456 2inch 14 NAB 144.00 140.00 2 .
457 7inch[LP 6.95 6.60 10 ERARTERTALM TN
457 Vs 10% HUB Bulk pack — 12.25 10

O7FIRI 2 TRACIKS
- -,

eWN I N T 3 I D O

MX5050B2II1
2 track

2 <

i
-

Otari’s latest
compact 2 track
features —
microprocessor
controlled
transport, LED

The new series MTRS0 — the pinnacle
of tape recorder technology.

tape timer, Now available in 8 track 1 inch, 16 or
active balanced 24 track 2 inch versions. Optimal Tape
input/output

Guidance System, with pinchrolier-less
PLL capstan, two ¥2HP DC reel motors,
and integral tape guidance headblock
assembly governed by Otari’'s proven
microprocessor controlled servo system.
Transformerless I/0, adjustable record
phase compensation, spot erase, tilting
deckplate for easy access, 14 inch reel
capacity.

for better transient response, 3 tape
speeds, ref. flux indicator. Now in stock.

MTR12-2
2 track

An additional model
in the MTR range—
MTR12-2 2 track
Master Recorder,
featuring 12 inch
spools for extra
playing time. Available
in 2 track Y4 inch,
2 track ¥z inch and
4 track 2 inch
formats.

I.T.A. is pleased to add to its list of
latest Otari users:-

BBC Radio—5 units of MTR90 are now
in use at Cardiff, Manchester and
Bristol.

Limehouse Productions—the new £10
million TV studios in Dockland will use
two MTR90 24 tracks for Video
applications.

New address: ITA, 1 Felgate Mews, Studland St.
London W6 9JT. Tel: 01-724 2497. Telex: 21879




Where no sound has gone bejore.

-~

A Avai.lable from Recording Maintainance Services. Tel: 01943 1368 ' DRAWMER

l'l'[ﬂ The First Name in Loudspeakers

j; Rank Strand Sound

PO Box 51. Gt. West Rd.. Brentford, Mx. TW8 SHR
Tel: 01-568 9222 Telex: 27976

STUDIO SOUND, AUGUST 1983

The full range of Altec professional entertainment, and studio systems,together with
H.F. and L.F. drivers, loudspeaker units and cabinets for incorporation into your
custom built systems are now available from Rank Strand Sound. We can also help
you to plan and install total sound systems for any environment; theatres, discos,
touring rigs or to up-date and - - - . - . - -
improve your existing equip- I Please send full details of the Altec Lansing

ment with the latest high Professional Speaker Range.

quality speaker components Name. . . v ce e I
and electronics. For Altec, it's Address. . .

Rank Strand Sound. For you, I I

it's all systems go. oo oon =m == - - e s -




Packages from

Sounds the same,

but one comes as two

large boxes, the others

hands on from the

word go. .
When we turn a package

1nto a system, more of our expert

staff become involved with your
needs than any manufacturer could
dream of sparing.

There are finance, acoustic

and building
considerations.

The ancillaries,
the installation,
and the backup.

And of course the deal. _

Because as well as the same price as buying For more informationonthe
the package direct, we'll offer the best deal wecan  Producer Systems, call Andrew Stirling or
for anything else you need to get your system Garry Robson on 01-202 4366
up and running. Total savings buying this way Turnkey, Brent View Road. London NW89
can be dramatic.

- - m——

Infact, we're so eager for your business,
that if you only want the boxes,
with a little arm twisting,
we'll throw in
the chair.




A Sound Investment for
Video and Broadcasting

% Two large illuminated VU’s as standard
(PPM’s as option) on rear meter
bridge, which houses the

Cue Loudspeaker and

% General purpose stereo or
monomixer.

% Fully modular in construction.
Range of modules for Broadcast

Video or Film use. b e el
#* Long throw plastic secs).

conductive faders

standard. )
* Note: stereo Line
* Sweepable of Phono input
Mid EQ/ modules are same
100Hz - 10KHz width - 45mm - as
standard. Line/Mic module.
% Adjustable peak le.d.

indicator on PPM and VU meters. % Transportable for mobile

use, or drop through mounting
for fixed installations.

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

The Chilton CM 2 and CVI4 audio mixing console

Magnetic Tapes Ltd, Chilton Works, Garden Road, Richmond, Surrey.
(BIRLiti a7 P (O)IN( Tel: 01-876 7957 Telex: 912881CW
EVERYTHING WE DO IS JUST THAT LITTLE BIT BETTER

12

STUDIO SOUND, AUGUST 1983




HE CASSETTE DECK
FROM STUDER.

NEED WE SAY MORE?

Only now, years after the original Its features include: [ Three head design for maximum
launch of the Compact Cassette, have [ Balanced line in and out on XLR precision with separately adjustable

Studer put their name to a cassette

azimuth

deck—the Studer A710. gomiEm) [ Suitable for rack mounting

its everything you would expect [ Separate input and output controis ‘
from Studer. Impeccable performance. with calibration button The new A710. The Studer name says it all.
Precision engineering. Die-cast [] Full remote control, including fader ST DEH
Aluminium construction. In-built start
longevity. In short, Studer quality, [] Four motors: two spooling and two
flexibility and reliability. capstan CH8105 Regensdon Telephone (01)840 29 60

STUDER REVOX AMERICA INC Nashville Telephone {615) 329-9576
STUDER REVOX S AR L Paris Telephone 533 5858
STUDER REVOX CANADA LTD Toronto Telephone (416) 423-2831

FW.O. Bauch Limited

43 Theobald Street, Boreham Wood, Hertfordshire WDG 4R7
Telephone 01-953 0091 Telex 27502
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COURSE FOR

STUDIO ENGINEERS

|

THE 10th COURSE IN THE SERIES WILL ]

BE HELD SEPTEMBER 10-16, 1983, ‘
SURREY UNIVERSITY

The Course includes lectures on each link in the

chain of operations, Microphone to Finished

Product, to record sound for

Professional Recording Studios - Radio - Television
Video

using a large range of modern equipment assembled

especially for this Course.

Prospectus from:

APRS
23 Chestnut Avenue,
Chorleywood, Herts., U.K.

Telephone: 0923 772907

phone the professionals,

01~ 354~2955
01-348~1539

STUDIO SOUND, AUGUST 1983

Now, when you shake, rattle and roll,
your microphone won't.

You simply can't make it
any clearer.

[l Write for full colour accessory catalogue to Department SS

MW international 3-5 Eden Grove, London N7 8EQ. Tel: 01-607 2717,




The Professiona
Revox.

The PR99 has been developed sync/input switching IEC. And being built to Studer
from the highly successful B77 in 5 Balanced line inputs and outputs precision, the PR99 achieves
order to meet the stringent demands 6 Calibrated or uncalibrated level exceptional performance and
of the recording and broadcasting adjustments reliability but now at an easily
industries. The PR99 offers the 7 Manual or remote control affordable price.
professional these important features: operation, with fader start For more information on the
1 Raised deck plate for easier editing PR99 phone or write for a catalogue.
2 Improved tape start The Revox PR99 is available in
3 Tape dump several versions: mono or stereo

4 Two-way self-sync with automatic 3%/72ips NAB or 72/15ips NAB or ST@@[E@ nwox

FW.O.Bauch Limited

49 Theobald Street. Boreham Wood, Hertfordshire WD6 4RZ
Telephone 01953 0091,

15



Advertisement

More Features Offered in
New Audio Level Displays

“Humanized™ is the theme
taken by the Oregon based firm,
Project Synthesis International for
its ‘moving point’ audio level
display line. The modular system
centers around the basic ALD-12
display unit.

Developer Ron Purcell states,
“Two major problems seem to
plague most column level displays
on the market right now. They are
inflexibility of application and poor
attention to human factors, i.e., the
ability of the engineer to accurately
assess levels through peripheral
vision while reading a multichannel
bank of indicators. The ALD-12
seems to solve both those problems.
Engineers in recording, film and
broadcast studios, as well as theatre
and road sound crews, will find a
range of features not found in
displays costing up to eight times
more.” These include user-
selectable VU or PPM modes, a
threecolor format designed for
maximum peripheral-vision
capture, and a separate bright
amber CLIP indicator that flashes
when any transient exceeds a user-
selected level.

Current drive to the wide-
angle LEDs is tailored to level for

improved side vision attention, but
is unaffected by a 10-35 VDC
supply range, as is also the ~0.3dB
midband accuracy. The 47K
balanced input bridges virtually
any circuit, and with a VU or PPM
response of +0.5dB, 18H7-22K Hyr.
the PPM mode captures both
positive and negative peaks down
to less than 20 microseconds.

A major benefit of the ALD-12
is mounting flexibility: in addition
to the module’s ability to be
mounted either in a standard card
cage or the user’s own panel, the
user can order 2 to 16 channel
complete systems inenclosures with
power supplies.

Developer Purcell adds,
“Since all our design and manu-
facturing is right here, we can tailor
the ALD-12 to a wide range of
custom OEM versions, yet the
standard ALD-12 seems to be one
of the lowest cost displays on the
market at less than $120.”

Interested engineers can write:
Ron Purcell, Project Synthesis
International, 500 Hidden Valley
Road, Grants Pass, Oregon 97526,
U.S.A. Immediate literature will be
dispatched by phoning (503) 474-
2192.

Get Rligned
Stav Rllgned

with STL precision magnetic
test tapes

These dependable tapes are used by
broadcasters, recording studios, equipment
manufacturers, governments and
educators throughout the world.

STL offers the most accurate reference in the
widest variety . . . Alignment, Sweep, Pink
Noise, Level Set, Azimuth and Flutter/Speed.
Available on reels, in broadcast carts, in home
carts and in cassettes . . . 2"’ to 150 mil tape
widths. Also available is the Standard Tape
Manual and the Magnetic Tape Reproducer
Calibrator.

Write or phone for fast delivery or free catalog.

SHLER™

STANDARD TAPE LABORATORY, INC.

26120 EDEN LANDING ROAD #5, HAYWARD. CALIFORNIA 94545 » (415) 786-3546

able {each holds 12 copies).

block letters on the spine.
At only £3.50 each

title).

Keep your copies of STUDIO SOUND in
smart black binders with the title in gold

including inland and overseas postage
and packing. Send vyour order with
cheque or postal order to: Modern Book-
binders Ltd., Chadwick Street, Blackburn,
Lancs BB2 4AG {state clearly your name
and address and the relevant magazine

Limited number

of old size STUDIO SOUND binders avail-

1

OVERSEAS READERS MUST SEND
INTERNATIONAL MONEY ORDER

L

LINK HOUSE GROUP

AUDIO CONNECTORS

Panel or rear mounting., P.C.B. vertical

Please contact Les Hamilton at:

KEY TECHNOLOGY LTD
15 Roche Way, Rochford, Essex
Tel: 0702 547252 or Telex: 995239

Test Instruments from Feedback

10Hz — 1MHz
10Hz — 100kHz
250mWwW — 10kwW

Sine Square Oscillator

Variable Phase Oscillator
Electronic Wattmeter

Transfer Function Analyser 0.01Hz — 1kHz
Variable Phase Generator 0.01Hz — 1kHz
Digital Frequency Meter 0.001Hz — 10MHz
Phasemeters 10Hz — 100kHz
Function Generators with ranges covering

0.000M1Hz= = = = = = = = 12 MH2

FEEDBACK

FEEDBACK INSTRUMENTS LIMITED, CROWBOROUWGH, SUSSEX,ENGLAND.
Tel: Crowborough (0839 28] 3322, Telex: S5255.

SS-8-83
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Key Technology for your audio connectors. 3 pin male and
female lockable sockets with gold-plated connection pins.
and horizontal
mounting also solder terminals are available, attractively
designed from tough nylon which makes them very durable
and inexpensive. A 3 pin plug will also be available late '83.




MAJOR
BREAKTHROUGHS
DONT HAPPEN OVERNIGHT.

The new Delta three triple-deck cartridge
machine from ITC gives you even more
rugged reliability than its well-proven
predecessors in the Premium Series, it
provides improved performance, is more
compact and includes a host of new
operating features.

All this has been made possible by
major technological advances in the ITC
research and development lab.
Advances which have created an
electronically and mechanically superior
unit. A machine that will take all the
inevitable day-to-day knocks yet keep on
functioning at the high standard you—
and your listeners — expect.

The Delta Three has three
independently-romovable decks and
modular construction makes alignment
and servicing simple and convenient. It is
clean and smooth in operation, with
minimal flutter and optimum frequency
response, in mMono or stereo. Insertion
and removal of cartridges is positive, and
there's a microprocessor-controlled
digital cue tone detector. A newly
designed capstan motor with its own
integral “gallows” greatly reduces
bearing noise and ensures stability of
shaft along its entire length. Record
facility on lower deck is made possible by
the addition of Delta Four.

Rigorously tried-and-tested in the
field, the Delta Three represents a
significant breakthrough in practical
technology for the studio.

ITC. Sound quality.

e
IR

e International Tapetronics Corp.,
2425 South Main Street,
Minors E%%q', usA
EFWO. Bauch Limited
49 Theobald Strect, Boreham Wood, Hertfordshre WD6E 4R/ .

Telephone 095300091 Telex 27502



CABINET PARTS

HANDLES - CORNERS - FEET Etc.

TERMINALS

‘ - CF1
PCB FUSE “ CF2
set2 PF HEE

HOLDERS.

5

SOLID STATE DISPLAYS

VU — PPM BARGRAPHS
LED VU METERS.

POWER
DIMMER.

JACK PLUGS, SOCKETS & KNOBS

PC MOUNTABLES, MIXER KNOBS
FADER KNOBS.

MAKE OR BREAK
CONTACTS IN
MONO OR
STEREO.

SOUNDLY MADE IN U.K.

CLIFF ELECTRONIC COMPONENTS LTD.,
97, COULSDON ROAD, CATERHAM,
SURREY CR3 5NF, ENGLAND.

Tel: 0883 47713. Telex: 8813346.

lig htwel r
heavywelght featu res.

%k 4.9 kg Total operational weight.
% EBU/SMPTE Time-code generator version available.

%k Universal option includes mono neo-pilot compatible, mono synchrotone and
stereo synchrotone.

% Optional plug-in 50/60 Hz synchronizer.
% Very low power consumption (90-110mA).
%k 6 Simultaneous inputs: 2 x mike; 2 x variable line; 2 x fixed line.

% Passive big reel adaptor allows up to 12" spools to be used, including NAB.
Switzerland.Tel:038 3342 33.

SE“,Z\V()X Telex:35 380.

UK Distributors: FUTURE FILM DEVELOPMENTS, 36/38 Lexington St., London W1R 3HR,
England. Tel: 01-437 1892/3. Telex: 21624 ALOFFD G. Cables: Aliotrope-London W1.

© 2068 Hauterive-Ne,
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WEIRCLIEFE

BULK TAPE ERASERS
GUARANTEE A CLEAN TAPE EVERY TIME
Models for ALL Tape Formats and requirements

—w The WEIRCLIFFE
e MODEL BTE 80.

4 The Most Powerful

_ -~ -——  Eraser Available

’ For

' £ 1" and 2”

/Q "C” Format, VHS,

= Beta, U-Matic and

High Co-ercivity Tapes

BRITISH MADE, WEIRCLIFFE ERASERS ARE USED
BY PROFESSIONALS, WORLDWIDE

Contact The Specialists

SOUTHERN ASSOCIATES

EQUIPMENT BROKERS

THE MERCHANTS HOUSE, 8 HIGH STREET
BISHOPS WALTHAM, HAMPSHIRE, ENGLAND

Tel: (04893) 2121 Telex: 477518 DIAMET G




Lexicon digital audio equipment has built a
worldwide reputation for providing recording
artists and studios with new dimensions in
sound.

The Super Prime and Prime Time || double
actis a natural development. Cleaner, crisper
sound. Easy to operate high technology which
gives you more scope for imaginative creativity
in musical expression.

With the fully-programmable Super Prime
Time you can create a vast range of individual
and combined effects for a given piece of
music. You can store them, then recall them
through the front panel or footswitch control in
any sequence to provide an almost unlimited

array of musical enhancements. There are
eight built-in effects, 32 user-programmable
storage registers, simple down-loading of
effects onto tape, and full audio bandwidth at
all delay times. Superb audio performance.
Operational versatility. And unsurpassed
reliability.

The Prime Time Il has been designed for
flexible sound reinforcement in studio
production. Incorporating Lexicon’s latest
advances in analog to digital encoding, it
provides ultra clean audio at high bandwidth
for fully transparent sound. Separate and
independent adjustable delay outputs,
mixable inputs with four audio output signals

FW.O. Bauch Limited

The Natural
Double Act.

and synchronised delay loops add powerful
new features for improved performance
and control.

Lexicon Super Prime and Prime Time |l.
The natural double act. High technology and
creative expression.

Write or telephone for full details:

exicon

International: Gotham Export Corporation
New York, NY 10014 TLX: 129269

49 Theobald Street, Boreham Wood, Hertfordshire WD6 4R/

Telephone 01-953 0091, Telex 27502



Gresham Wood Industries .
specialise in the manufacture of both
standard and custom designed
timber/steel control consoles

Short form catalogue is available on
request

Gresham Wood Industries
Stansted Essex CM24 8HS

Telephone: Bishop’s Storiford (0279) 813132

Gresham Wood

Cassette
Machinery
Bargains

THE FOLLOWING MACHINES ARE
AVAILABLE SECONDHAND. THEY
ARE ALL CURRENTLY IN WORKING
CONDITION AND THE REASON FOR
SALE IS UPGRADING TO NEW
MACHINERY. ALL ARE FROM
RELIABLE USERS WHO HAVE GOOD
MAINTENANCE AND ENGINEERING
SUPPORT.

CASSETTE LOADERS
Type Quantity  Price each
King 760 five £3500
760 one £3800 iitve vses
7680 five £4600
Otari DP6710 two £600
Superscope 1341 two £1700
Tape Series 11 two £3900
Automation Series 12  three £4500
BOXING MACHINES
llsemann  K2M2 one £4900
Ponzone early one £2250

ALL INFORMATION CORRECT AT
TIME OF GOING TO PRESS.
OFFERS CONSIDERED.

DETAILS FROM:

TAPE MARKETING

13 ELM ROAD, FARRINGDON, OXON, ENGLAND
TEL: 0367 20262 * TELEX: 858623
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THREE GREAT WAYS
TO CLEANUP
YOUR ACT.

The Sound Technology 1700 Series

Introducing three fast, accurate and
easy-to-use Distortion Measurement Test
Systems. All three deliver precise infor-
mation for the audio professional. All
three offer a multitude of features that
make them indispensable tools for the
engineer/technician.

Every system in the 1700 Series combines
a flexible, ultra-low distortion sine-wave
signal generator, a high resolution
automatic-measuring THD analyzer,
optional IMD analyzer and an accurate
A.C. level meter in one instrument. Not only
will a 1700 analyzer clean up your act, it'll
clean up your bench too.

THE FEATURES

¢ Fully automatic nulling circuitry that
measures distortion as low as .0009%.

In less than five seconds.

» A simultaneously tuned, balanced and
floating oscillator that’s capable of 10Hz to
110kHz. With three digit pushbutton
frequency selection that’s both repeatable
and fast. And, adjustable from —90 to
+26dBm with threeprecisionattenuatorsin
10dB, 1dB and .1dB steps (with = 1dB
vernier).

* You can measure signal-to-noise ratios
with a 100dB dynamic range; floating
sources from 30,V to 300 V; power in

————————————
DISTORTION
HF AMPL RATIO

an
van
"
h, -
AAX

1710A

either dBm or watts; push a button and
reject hum and high frequency noise with
built-in 18dB/octave filters (30kHz,
80kHz and 400Hz).

WHICH ONE IS BEST FOR ME?

For most applications, the 1700B will

do a big job for very few dollars. With the
1701A you get ultra-low residual distortion
spec’s, higher output level and integral,
selectable meter detection circuits. Both
models are great for R and D, engineering
maintenance or Q.C. The 1710A was specifi-
cally designed for the broadcast and record-
ing industry. It’s the only distortion analtyzer
available with balanced and floating outputs
and RFI shielding.

The 1700 Series Distortion Measurement
Test Systems. Fully guaranteed for one
year, parts and labor.

They’re designed to be three great ways
to clean up anyone’s act.

S sounND

1 TECHNOLOGY
Precision Audio Marketing, Bimini House,

Christchurch Road, Virginia Water,
Surrey, England. Tel. Wentworth 4416

Ty oo T T
1 Please send me more information on how the

: Sound Technology 1700 Series can help me
yclean up my act.

]

]

1

:

INAME -
|COMPANY ;
| ADDRESS i
]

]

1

]

[]

]

(]

1

- COUNTY
' POST CODE

I
1 PRECISION AUDIO

LMARKETING

PHONE




Drummers,
Keyboard Players,
Handclapping Vocalists?

D — d l Imagine the ideal
lgl a hand held test set.
A minimum of controls.

; . :
g Audl An oscillator that covers
w NADY VHF 700 e the audio spectrumina
— / =0 single sweep.
Test Set  :cere
| ;

that measures directly
in dBs over 74dBs. And a frequency counter that
reads the oscillator or meter input.
Small enough to operate anywhere, and precise
enough for any professional application.
The Loft TS1 is manufactured by the Phoenix

; £ Audio Laborator Inc., and distributed exclusivel
This particular development has by y Y

generated mueh interest. You may also like Its pnce£z4q 00.
to know more about all the other ways we Call us now for l ! Fm e
work with radio for stage and more information.

communications. Brent View Road

U.K. Distribution-Service and Hire. H 01-2024366 LONDONNWSZEL
Hardware House (Sound) Ltd. f

1-7 Britannia Row, London N1 8QH.

Tel: 01-226 7940 Mcrdwcrcﬂouse

:

ASON A for Complete Cassette Production

The new semi-automatic WINDER 2005
compliments the ASONA line of loop-
bin/slave duplication systems.

Approximately 950 C-60 cassettes can
be produced per shift with one winder.

The winding and splicing phases are
fully automated, enabling two winders
to be operated by one person, or five
machines by two persons.

Length preselection is provided for Winder 2005
blank tape, automatic cue-tone detec-

tion for recorded tape. The WINDER 2005

Robust construction, with a minimum  is-designed for
of moving parts. ;vaersal mlsttallg- " - ed be I
it ion. Completely self-contain may pug,m
OARER [eduirements, low Wwherever needed. No compresse , i

We can tailor a cassette production system to your needs.
Write or call for a proposal.

ASONA is manufactured in West Germany by AUVIS ASONA KG, StollbergstraBe 7, D-8000 Munich 22

Tel.: (0)89-225057, Telex: 522084 AUVIS D
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1 esc & S(RIEQMluns
;T:Sar::mms CASF TO AHOSTHLE
¢ HERE AND THEY'LL ALWAYS GIVE YOU

™ "va, BECAUSE THEY'RE TOMORROW'S
p ON SEMI-MODUI AR CIRCUITRY - THAT'g

-TESTED ALL ALONG TH
Y TE JOUS SOAK-TEST FOR ULTIMATE

ey A SELECTION OF SIZES: 2445
UR LOCAL DISTRIBUTOR

SOUNDTRACS from §

91 Ewell Road, Syrh; 0
Telephone: 01 _-399u:;g“gn, Surrey T

KT6 6
92. Tejgy- 895107l$

America Soundiracs Inc.. 262a Eastern Parsoway, Fanmingdale, NY. 11735, Tel: (516) 2433669  Austrelia Klarion Py, Regent House, 63 Kingsway South, Melbourne 3205. Te!. 0361 3801 Canada Omnimedia Corporation L.

9653 Coke de Liesse, Dosva), Quebec HOP 1A3. Tel 514 6369971 Denmark Kinovox AS, Industrive) 8, 3540 Lynge Teh 021876 Finkand MS Aodotron, Bax 28, SF 00421 Helsinke 42 Tek 566 4604 France Phase Acoustic.,
162165 3d Boisson, 13004 Marseiles. Teh: 91438728 Germany Audio Vertrieb-Peter Stnuven GmbH, Bargweg 45-B: D 2000 Norderstedt. Tel: 040 524 5151 Greece Ban Studio, 13 Tsamadou St Athens (43, Tel. 3249 305

Hong Xong The Radic People Lid,, 25 Chatham Road South, Kowloon. Tel: 3690217 haly 1] Cda SRL, Via Marmolada 1 7 BIS, Sorbolo, Parma. Tel: 0521 620158 Israe} Barka: Lid., 5 Keinizi St Ramat Gan Tek: 735178/ 732044
Sapan Tochord Corporation, Bunser Busiiing ™o 3 1FL 8.8, 3 Chome Toranomon, Mnato-Ku, Tokyo  Metherinds imike Koos. huperbergweg 20, |101 AG Amsterdam ZO. Tet: 20 939183/972121 Singapore Lintec Pe Lid.
(30 212.Pok Lane Beprpisng, 35 kg Ruad, Sriigopans 0710 Tel J087118/2007119  Syrain Cunwaciol Lovillg, Leygalilod 6366, Brreedna 24 Tekpdions: 932 101051 Swexkan OFO Eldwunak AB, P.O. Bun 5011 590 05
mhopng Ted 13 110041 Switzcrand Studio M € M, Vills Tannhean, CH5012 Schocnowerd. Tel: 64 4142 60 United Kingdom Dan Larking Audio Sales Led, 29 Guildord Street, Euton, Beda Telk 0582 450066




16 North Street, Reading
p— RG1 7DA, England.

Marketing

Tel: Rndlng( 734) 53411
Telex: 848722

ADR UK

Chips, Plates & Springs

About the only place that you can
hear all three, side by side,
Turnkey’s new demo room.

~There has never
been so much choice in reverb
effects. And there is no better way to
decide, than direct comparison
before you buy.

These are the latest productsin
each major category.

We are South of England
distributors for the digital
AMS RMX16 reverberator.
Nine preset classic sounds, and
programmable settings. Wide
bandwidth, low noise and the
special effects are particularly
impressive.
~ Ontheother hand, we have
just received our first shipment
of Ecoplate III from America.
The quality of effect is what you

would expect from a state of the art
plate. A smooth bright sound, that
other systems only try to imitate.
What's most surprising is the size.
Only 56 x 38 x 9 inches.
At a very competitive price.
Our spring contribution

is the G.B.S., the great British
classic for tight budgets or as
a second system. The latest
~ XLR and broadcast approved
versions are now available.

~ Weinvite you to
bring along your own
tapes and put these units
through their paces.
The only way to choose,
and only at Turnkey.

\

-~

24 STUDIO SOUND, AUGUST 1983

turnkey

Brent View Road, London NW9 7EL
Telephone 01-202 4366, Telex 25769

Call us for full details of these products,
and coaojes of our latest catalogue, price

list and newsletter.




It knows when to keep quiet.

The new all-in-one Model 610
compression/expansion unit from
Valley People gives you the ultimate in
control. Both compression and
expansion are continuously adjustable,
and important new features increase
flexibility and high performance.

[] Transition between compression
and expansion is imperceptible.

[] Visual warning indicates when
signal levels approach clipping.

[ ] Easy interconnection for stereo
processing.

Two channel operation.

In the interactive expanded
compression mode, you can
compress the audio signal to

[]
O

reduce dynamic range whilst using

the expander to reduce any
residual noise ‘pumped up’ by
compression.

Just write or ‘phone for full details:

4
o,

Valley People Inc.,rNéshville,Tenn 37204

International distribution by
Gotham Export Corporation, New York.
Telephone (212) 741 - 7411

FW.O. Bauch Limited

49 Theobald Street, Boreham Wood, Hertfordshire WD6 487
Telephone 01953 0091 Telex 27502

Microphones engineered to suit

the most exacting professional standards

Crafted in Japan

LA

Toa's RD series of professional
microphones should prove fine enough
to satisfy the most discriminating ear.
Strict attention to quality and research
into a wide range of varying acoustic
needs and environments have aliowed
us to produce a line of microphones
tailored to every kind or circumstance.
The series offers a choice between
unidirectional and omnidirectional
microphones, and for outside use all
are equipped with windscreens and
offer a high resistance to shock, noise

and fumes. To minimize unwanted

noise, breath and pop filters are

provided on all models, and the mics

are all adaptable either for hand-heid

use or use on a mic stand.

And behind aii this is Toa's assurance

of quality - the guarantee of crystal

clear sound, wherever you are.

= | TOA ELECTRONICS LTD.,

| TQA Castle Street, Ongar, Essex
S'an"r?’mmauons.j Tel: (0277) 364333

— Telex: 995554

r

Please send me your
Professional Microphone Catalogue
Name

Address

25



£695 plus VAT
D
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ABACUS
[A B

Use the ARTA 600 third-octave audio analyser
adaptor and your own oscilloscope as the most
cost effective solution to real-time analysis.

Verify the audio frequency responses of tape,
film and VTR recorders in moments and save
hours in daily maintenance.

Abacus Electrics 10 Barley Mow Passage, London W4 4PH England
Telephone: London 01-994 6477 Telex 8811418
I \

WOoOWwW AND
FLUTTER METERS

(MANUFACTURED BY WOELKE
MAGNETBANDTECHNIK,
SCHWEITENKIRCHEN/MUNICH,
WEST GERMANY)

Four different models, for appropriate
applications, plus wave analyser and
automatic distortion meter. Also DIN
test records and tapes. Professional
tapeheads for studio equipments,
conversions and replacements.

LENNARD
DEVELOPMENTS LTD.

206 CHASE SIDE, ENFIELD
MIDDLESEX EN2 0QX

TELEPHONE:

01-363 8238/9

" (CBME FORTH
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OUT OF THE BLACKNESS

= MJJ'IJ’!.i.!

« Faster wiring — no braiding to prepare

« 11 High-visibility Colours |

» Tough, flexible P.V.C. jacket

» Conductive thermo-plastic shielded

* For: Microphones, Data Transmission, etc.

Sy UDTEVE X g ——

+ Available in | and 8 pairs,
other configurations to order
# Conductive Thermo-plastic Shisld
« Fast Preparation Time ,
« Fully colowur coded —
high visibility colours ,
* For: Studios, Andio, TV, Control etc.

/,/,wm.d

ROCKEUEXS

« High fexibility ’

* Low Capacitance —
Mausical Instrument Cabls 8
« Coumdactive Thermo-plastic Shield

effects, patching etc.
SN (¥
QUADELEX
* llxtn-lo;v capacitance sudio cable,
(4 x Phonoflex) /
« Conductive Thermo-plastic Shield
« High-speed preparation /
o For: Audio sends and returns, Hi-Fi,
effects rachk feeds, etc.

Y

RHONOS

« Extralow capacitance audio cable

» Conductive Thermo-plaatic Shield

» High-speed preparation

o For: Audio, Ri-Fi, HiZ Mics, effects
racks patching etc. f
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\COLOUR' N\

CON'NI:CI'RON]CS WORLD DISTRIBUTORS
\

T X
91-727 1008
a2z 3111 31T

002 6138 __ 995029
01 202 A6 nres

1611 \

W0ALIM 400%
083832 410081
262 43 04 2
(2 1]
122em
29716
60835

011) 2086
03) 3838451
02 321 %009
46087

JAPAN — CFE.
AUSTRALIA —~ AMS.
NEW ZEALAND — VIDEX
CANADA GERR — A1) 880520 < 245
USA — CONNDECTRONICS CORP (203) R4-2008 ANTS

MUV PATE]

P23 0 /4

# Conductive Thermo-plastic mnldnd
malticore |

@ Sends and returns separately nulded
(36 sends and 7 returns)

e For: P.A. CAN.SMm(Smn)

MULTIPATR;

* Aluminium foil-shielded mylar
wrapped, melinex taped

« High-fexibilty soft PVC jacket

» Fully colour-coded jacket to
determine number of pairs

« Available in many configurations
1,6,11,15,19,27,31 and others on request.

# For Audic, Data, Control, Switching,.
Light control, P.A.,Snakes,
Installation etc. \

OTRER PRODUCTS AVAILABLE

\

UNITLD STATES OF AMERICA
CONNLCTRONKICS CORPORATION

UNITID XINGDOM & WORLD EXPORTS
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il USED EQUIPMENT LIST
MIXING CONSOLES

TRIDENT SERIES 80 32/24/24 .. ... .. . e e £16,000
TRIDENT TSM 32/24/24

TRIDENT TRIMIX 18/8/16 with patchbay, ex-demo

TRIDENT B RANGE 18/8/8 with patchbay .. ... ... i e £3,500
NEVE 8058 28+ 8 aux inputs, refurbished . .. ... ... ... . . POA
NEVE CUSTOM 30/16/16 refurbished .. ... .. e e i £28,000
AMEK 2000 20/2000 1IN . ..ottt e e e e e e £3,000
RAINDIRK SERIES 318/8/16with8echoreturns .. ... ... ... i e e £5,000
TEAC MODEL 18 16/8/16 .. oot e e e e £2,250
ALLEN & HEATH MOD 2 24/8/16 . . o oo oot e e e e e e i £1,800
ALLEN & HEATH MOD 3 16/8/ 16 . . ..ottt et e e e e e e £1,200

SOUNDCRAFT 2400 28/24/241year 0ld . . ... .ttt et e e e et e e e e £13,500

MULTITRACK MACHINES

LYREC 24-TRACK with full autolocator, 2yearsold ............ .. i i £12,500
MCI24-TRACK With autoloCator .. ... ... e e e e e £10,500
AMPEX MIMT100 24-01aCK ..ottt i ettt et et e et et e e e e e e e e e e e £8,000
AMPEX MM1100 16-track, with zero locate .. .......... . ... . e £6,500
AMPEX MMT000 16-TraCK . .. oottt ettt it e e et e e e e e e e e e e e e e e £4,000
SOUNDCRAFT 24-TRACK, 18Ot . ..ottt e e e e e e e e e £9,500
SOUNDCRAFT 8 TRACK, remote, Tyear old. . ... ... ... e £4,250
BMMBB 16-TRACK, MOt . . .. e e e e e e e e £5,500
BMM7924-TRACK, QUtOlOCatOr . . .. oot e e e e e e e £9,500
BRENNELL MINI 8, B track 17 ..t e e e e e e e e e e e e e e e £2,000
TEAC 80-8 8- TRACK 2" L e e e e e £1,200
TEAC 3440 4-TRACK . .. e e e £500
TEAC 8016 18- TRACK 17 L e e e e e e e £5,500
SCULLY 280 B-TRACK 17 L e e e e e e e e e e e £1,000
SCULLY 18- TRACK 2" L e e e e £3,500
OTARI 7800 8 TRACK 1” with autolocator and remote with soundworkshop 12/8 in line
consoleandintegral patchbay . ........ ... . i

SPECIALS

NEUMANN VALVE MICROPHONES U47s, UB7sand M49s. . ... ... it POA
AKG C12 VALVE MICROPHONES .. .. e e e e e e POA
EMT 240 STEREO PLATES (EIGHT AVAILABLE)

OUTBOARD AND MICROPHONES

WE HAVE LARGE STOCKS OF USED MICROPHONES AND OUTBOARD EQUIPMENT WHICH IS CONSTANTLY
CHANGING. CURRENTLY AVAILABLE:

URSA MAJOR # ASHLEY % FOSTEX % LEXICON « EMT « MARSHALL « BEL » AUDIO & DESIGN
DELTA LAB % MIC MIX * ROLAND » EVENTIDE « MXR « NEUMANN # AKG % BEYER % CALREC

CALL US NOW FOR A COMPLETE LIST
NEW EQUIPMENT:

TRIDENT CONSOLES AND MULTITRACK TAPE MACHINES « STUDER STEREO AND MULTITRACK MACHINE
SOUNDCRAFT CONSOLES, STEREO AND MULTITRACK MACHINES « REVOX STEREO MACHINES

SOUNDTRACS, SECK, ALLEN & HEATH AND STUDIOMASTER MIXERS # BEL CONSOLES AND OUTBOARD EFFECTS
FOSTEX BUDGET MULTITRACK SYSTEMS « AMPEX STEREO MACHINES AND TAPES

AKG, AMCRON, BEYER, CALREC, ELECTROVOICE, NEUMANN, MILAB AND SHURE MICROPHONES

TANNOY, UREI, ELECTROVOICE, JBL, VISONIK, AURATONE, AKG AND SPENDOR MONITORS

AMCRON, FOSTEX, STUDER, QUAD, HH AND PROFEX POWER AMPLIFIERS

GET YOUR NAME ON OUR MAILING LIST FOR THE BEST BARGAINS AROUND!

L. ALL PRICES SHOWN ARE EX-VAT. P

29 GUILDFORD STREET, LUTON, BEDS.
Tel: Luton {0682) 450066 Telex: 825488 DONLAR
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Book corner

Microphones—technique and tech-
nology by the memorably named
Norbert Pawera is a soft cover book
with about 95 pages of text. It has a
practical place-it-here approach that
is suited to the reader with less
practical experience. The basic intro-
duction to theory and mic types is
clear, simple but brief. It then goes on
to discuss room acoustics and the
basics of the science of musical
instruments. These sections covered,
there then follows nearly 50 pages of
very specific information on virtually
every instrument you may encounter
with its frequency and musical range
and acoustic projection details. Mic
positions are clearly shown with
excellent line drawings, in many cases
giving several alternative recom-
mended positions.

Unfortunately the book has one
major disadvantage and this is not
clear until you read the text or the last
line of the introduction. All the mics
recommended are AKG models. Now
this is not a disadvantage in itself as
AKG are a manufacturer of an
excellent wide range of mics;
however, they do not have a
monopoly on good models. If you

have access to the full range of AKG
mics then this is a very good applica-
tions manual; however, in a more
general context the book is less useful
unless you are aware of other manu-
facturers equivalent parallel models.
As the book appears to have been
sponsored in some way by AKG this
isnot an unintentional state of affairs
but I think some more obvious
indication of the fact is called for.
Album Cover Album—a collection
of album sleeve artwork compiled by
Roger Dean and David Howells
foliows the format of the first success-
ful volume published in 1977. Covers
from classical and jazz albums
through to rock and ‘new wave’ are
featured. It is fascinating to studythe
packaging that sells that side of the
recorded output of studios and how
the art of cover design has developed
even in the short time that this book
spans. When covers are seen in a
wider context such as this it often
goes some way to explain the success
and failure of some albums—to
question why that remix was neces-
sary when the final product was
blessed with such a dreadful album
cover?

This book/collection can be

viewed as a collection of art with a
purpose or as the packaging for the
end result of our labours and as such
is well worthwhile investigating. It
has been argued that album cover art
has reached its peak already and this
book will become an epitaph to an art
style without a future. The covers
that this book displays are generally
designed to be a little over 12 in
square. If the future of recorded
music for home consumption lies
with the digital Compact Disc and
hence an art work surface of around a
sixth of the current size, will there still
be the scope for creative packaging
within this smaller dimension, and
will the cover be so influential? And if
not, will this shift the emphasis to and
demand more of the recorded
content? KS-A
Publication details: Microphones—Arsis
Baedeker & Lang Verlags GmbH, West Ger-
many, ISBN 3-88714-007-9. Album Cover

Album—Paper Tiger, UK, ISBN 0 905895 72 X
(hard) ISBN 0 905895 71 1 (limp).

Agencies

@ Elite Sounds Inc of Plainview,
New York have been appointed as
Tannoy service agent. They have
many years experience with Tannoy
products and will carry sufficient

stock of spare parts to offer a repair
service throughout the USA. Elite
Sounds Inc, 122 Dupont Street,
Plainview, NY 11803. Tel: (516)
349-9180. Telex: 143154.

Abbey Road welcomes

Beatles fans

Abbey Road, probably Britain’s
best-known recording studio, is
opening its doors to the public from
July 18 to September 11 with a
celebration of Beatles memorabilia
which includes archive tapes of out-
takes, old promo films, original
studio equipment, and even ashtrays
used by the Fab Four.

Still a major shrine on the Beatle
pilgrim route, the North West
London studio will be screening
hour-long audio-visual presentations
at 10.30 am, 3.30 pm and 7.30 pm
every day in Studio 2 — where the
Beatles were recorded — while the
split-level studio’s control room is
refitted with a new SSL desk.

Apart from using the dead time
arising out of the control room refit,
the exhibition comes 21 years after
the first Beatles session at the studio
(Love Me Do recorded on 4
September 1962).

Overdubbing on the PCM-F1

HE Sony PCM-FI digital re-
cording system is approved all
round for its sonic performance (see
review in Studio Sound December
1982 and Tony Faulkner’s article,
March 1983). As the system consists
of an A/D to D/A processor and
separate video recorder, it emerges
that there is a hidden versatility.
Overdubbing, by copying in ana-
logue form, can simply be done by
just the addition of another VTR,
the single FI processor coping with
the separate D/A and A/D required.
The basic arrangement is shown in
Fig 1. The digital playback VTR
feedsthe ‘video in’ socket on the F1,
and the analogue conversion of this
is fed to a suitable line input on a
mixer, for monitoring and mixing to
the additional signals required. The
mixer recording output is then fed to
the F1 line inputs and the overdub-
bed recording is A/D processed to
the second VTR.

Apart from overdubbing, the
process is handy for making signal
level changes, possible equalisation,
fades at the start or end of items etc.
Obviously, there has been a D/A
and an A/D cycle, as opposed to the
security of direct digital transfer.
Tests, cycling a signal many times
around the system, show none of the
problems evident if the same thing is
tried with an analogue system, no
matter how carefully lined up. With
analogue one can face a 3 dB
worsening in signal-to-noise ratio
each time, additional modulation
noise, wow and flutter impairment,
stereo  imagery  fuzzing and
cumulative frequency range bumps
and dips.
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In practice, careful level-setting is
required. The FI LED display only
shows the playback from the first
VTR machine. The mixer must have
a trustworthy peak metering system
to show the combined new signal.
Setting up is done by recording
1 kHz at a sensible F! working
level—say —20 on its LED display.
(Incidently this is likely to be —16 in
practice, if experience with three or
four processors is anything to go
by.) The test tone is then played
back and copied on the second VTR
such that an identical level results
when this is played back. Also then
the mixer’s metering should be
calibrated to a suitable working

signal peaks to reach 8 dB above this
level.

The overall mix level is then
controlled with the following
safeguards in mind. Depending on
the musical requirements, there will
be an increase in the signal level at
each traverse and this must not reach
the digital crunch point, although
with the FI system, this, with
transients at least, is inaudible as
mere level limiting occurs. The
second consideration concerns the
fact that the FI’s metering
necessarily shows the record pre-
emphasis used prior to the A/D
processor. This of course brings the
digital crunch point much nearer as

Around 7 dB boost at 10 kHz is
involved with respect to the 1 kHz
indication. The mixer’s metering
could be given a similar HF lift to
aid judgement, prior to playing back
and finding out where one stands.
It would be quite in order,
though, to reduce the transfer level
at any time, to regain control, as the
noise floor is way down and not
rapidly coming up to join the music!
Perhaps this quality and ‘endless’
overdubbing will appeal to those
who get into trouble all too rapidly
with minor 4- and 8-track multitrack
systems if they can put up with the
need to completely traverse each
time without having a drop-in

level. It is then feasible to allow far as HF signals are concerned. facility. Mike Skeet B
FIG.1
SINGLE SONY PCM-FI OVERDUBBING INTERCONNECTIONS
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~ 60 pages
—~ ' of the most
~ ' Useful studio
techniques,
FREE*, from
these dealers

i @ Anderton’s Musical Instruments @91 Haydon
q Place, Guildford, Surrey @ Audio Services Ltd@®
- Studio House, High Lane Village, Nr Stockport, Cheshire
@ City Music @1 (Jueen Street, Newton Abbot, Devon

@® 65 Market Street, Torquay, Devon @ 16 Pydor
Street, Truro, Cornwall @ Don Larking Audio Sales @

29 Guildford Street, Luton, Beds., @ Dougies Music @
5/7 Castle Road, Northwich, Cheshire @ Frank Hessy @
Stanley Street, Liverpoo! @ Future Music @ 10 Baddow
Road, Chelmsford, Essex @HHB Hire and Sales @ Unit F,
New Crescent Works, Nicoll Road, London NW10 @
Industrial Tape Applications @ 1/7 Harewood Avenue,
London NW1 @ The London Rock Shop @ 26 Chalk Farm
Road, London NW1 @ Lothian Organ Studios @ 43 North
Street, Bo'ness, W.Lothian @ REW Proshop @ 114 Charing
Cross Road, London WCZ @ Rod Argent’s Music @ 15 The
Butts, Worcester @ Sackville Sound Systems @194 Church
Road, Hove, Sussex @ Stix @ 603 Lincoln Road, Peter-
borough, Cambs @ Turnkey @ Brent View Road, London NW9
@ Vision Store @ 3 Eden Walk, Kingston upon Thames, Surrey.

* This offer is subject to availability of the Fostex Cookbook.
To qualify, applicants must collect the book from an appointed dealer.

Bandive Limited ®
Brent View Road, London NWSQ 7EL
Telephone 01-202 4366
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new products

Tascam Enhancement
Series

Teac have developed a new range of
products as part of the Tascam
range. These are standard 19 in rack
mount units offering facilities that
may prove useful in a number of cir-
cumstances, not just with Tascam
products.

The MX-80 is an 8-input
microphone mixer, rack mounting
with a height of 2U. Each channel
has mic attenuation switching, phase
reverse, overload LED, mic trim,
gain and pan controls. All mic in-
puts are 600 @ balanced with XLR
sockets and there is provision for
phantom powering if a suitable ex-
ternal power supply is used. Each in-
put also has a channel insert point
with the facility to use the return
point as an unbalanced line-input.
Aside from the channel functions
there are separate unbalanced and
balanced output level controls and
switching to allow outputs at
—10 dB or 0 dBu line levels.

MH-40 is a headphone distribu-
tion system providing four stereo
outputs with separate left and right
level controls on each. There is pro-
vision for selection of input feeds,
input level controls and mono/
stereo operation. On the rear panel
there are slave outputs allowing the
cascading of units to provide more
outputs.

The PE-40 is a 4-channel
parametric equaliser with four bands
on each channel. The ranges cover
HF 800 Hz to 16 kHz, upper mid
500 Hz to 10 kHz, lower mid
200 Hz to 4 kHz and LF 40 Hz to
800 Hz, with #£15dB gain and
variable Q of 1.1 to 5. Each channel
also has a 15 kHz lowpass filter and
highpass filters at 60 and 160 Hz.

Lastly, the MU-40 is four VU
meters with peak LED indicators in
a 2U 19 in case. The meters are swit-
chable as a block across two sets of
inputs and also the operating level
may be switched between —10 dBV
and 0 dBu.

Teac Corporation, 3-7-3, Naka-cho,
Masashino, Tokyo, Japan. Tel:
(0422) 53-1111.

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

USA: Teac Corporation of America,
7733 Telegraph Road, Montebello,
CA 90640. Tel: (213) 726-0303.

Loft Products

Following on from our PA process-
ing product guide in the May issue,
we received a 30 page glossy
brochure from Phoenix Audio
Laboratory on the Loft product
range. Contained in the literature
were several items that we were ac-
tually unaware of and were definite
omissions from that product guide.

The major omission was the range
of crossover units of which there are
four: 402 2-channel 2-way or mono
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3-way; 402-M mono 2-way; 403
2-channel 3-way; and 403-M mono
3-way. All four models are 19in
rack mounting with 1U height.
Critical front panel controls are
recessed with all the models having
continuously variable crossover
points and levels controls for each
band. Slopes are 18 dB/oct with
Butterworth filters.

Aside from the crossovers there is
the Model 401 4-band parametric
equaliser with controls in each band
for +18 dB gain, continuous fre-
quency sweep and variable Q of 1/6
to three octaves; and the Model 100
professional phono preamplifier,
rack mounting unit with RIAA and
IEC EQ and polarity reverse.

The remaining items in the Loft
range are the Model 450 delay line/
flanger and the Loftech TS-1 audio
test set, both of which have been
recently covered in Studio Sound.
Loft Audio Products, Phoenix
Audio Laboratory Inc, 91 Elm
Street, Manchester, CT 06040, USA.
Tel: (203) 649-1199.

Quad 405-2

Quad have introduced a mark II ver-
sion of the well-known 405 power
amplifier. The changes have largely
been made in the protection circuitry
enabling higher currents to be
delivered on music programme
without lowering the safety re-
quirements for the output tran-
sistors.

The ‘dynamic’ protection circuit is
contained in a custom thick film IC
and senses voltage, current, phase,
ternperature and time. The amplifier
will deliver 8.5 A peak into any load
but if the combination of the five
sensed variables becomes unsuitable
for the transistors, the permitted
current is reduced, returning to nor-
mal when the excessive demand
ceases. It is claimed that the benefits
over the original 405 will be audible
when operating at high power levels
and with speakers presenting a dif-
ficult load.

The Acoustical Manufacturing Co
Ltd, Huntingdon, Cambs, PEI1S8
7DB, UK, Tel: (0480) 52561.

Aphex Type B Aural
Exciter

Aphex have introduced a simplified
version of the Aural Exciter known
as the Type B. This is a two channel
unit in a standard 19 in rack format
and with a height of only 1% in. It is
intended for a very wide range of ap-
plications where the full Aphex //-S
model facilities are not required such
as live use, smaller studios, club in-
stallations and even domestic use.
To this end the Type-B has swit-
chable operating levels of — 10 and
0 dBm and unbalanced jack socket
inputs and outputs. Each channel
has drive, tune and mix controls and
a tri-colour level LED. The drive sets
the correct input level so that the cir-
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New MCI Features

MCI has announced two new
options for their product range. The
first is that the Plasma Display
offered as an option with most of
their other consoles is now available
for use with the JH-636M mobile
console. This will offer the standard
facilities of VU, peak reading or DC
control voltages of channel faders.
The second development is a
version of the JH-110B standard
tape transport for use as part of an
audio system for video ‘layback’.
Designated JH-110B-3-LB/VP, the
unit has three channels of electronics
and is fitted with standard C-format
audio heads. Console mounting is
either of the high or low profile
cabinets or rack mounting. Once the

video editing has been completed
and the timecode resolved between
the audio and video, there is often
little need for the video to be
monitored and so this audio only
machine can free a C-format VTR
for other work as well as providing
an improved performance, it is
claimed, in most of the major audio
pararmeters over that obtainable with
the standard VTR.

MCI, A Division of Sony Corpora-
tion of America, 1400 West Com-
mercial Boulevard, Fort Lauderdale,
Florida 33309, USA. Tel: (305)
491-0825. Telex: 514362.

UK: Sony Broadcast Ltd, City Wall
House, Basingstoke, Hants RG21
2LA. Tel: 0256 55011.

cuit is not overloaded or under-
driven. The mix control adjusts the
blend between the processed signal
and the dry signal while the drive
control allows you to adjust the fre-
quency range of the enhancement ef-
fect. The effect may be switched in
and out for A/B comparisons, etc,
with a front panel switch and the
status is indicated on another tri-
colour LED.

Aphex Systems Ltd, 7801 Melrose
Avenue, Los Angeles, CA 90046,
USA. Tel: (213) 655-1411.

UK: AKG Acoustics Ltd, 191 The
Vale, London W3 7QS. Tel: 01-749
2042.

Neumann TLM 170i

The TLM 170i is the first micro-
phone from Neumann in their fet 80
series to be designed as transformer-
less. The direct, balanced output has
been achieved through the use of a
completely new kind of circuit (see
AES preprint 1986 unfortunately in
German only). This has enabled the
self-noise of the mic to be reduced to
14 dBA while giving a max SPL
handling of 140 dB. It is possible to
select five directional characteristics

from the mic: omni, wide cardioid,
cardioid, hypercardioid and fig-8. A
future option will allow remote
control of these characteristics.
There is also a 10 dB pad and a
100 Hz LF roll-off.

Powering is with standard 48 V
phantom powering although the mic
will still perform identically with
phantom power sources down to
24 V with no need for switch over.
The mic is held by a tiltable,
elastically suspended mounting
bracket which is an integral part of
the unit.

Specification: frequency response
40 Hz-18 kHz; sensitivity 8 mV/Pa;
source impedance 150 ©; minimum
load impedance 1 k; S/N ratio ref
1 Pa IEC 179 80 dB; max SPL for
0.5% THD at 1 kHz with pad
150 dB; weight 625 g; dimensions
60 mm diameter and 152 mm long.
Georg Neumann GmbH, Charlott-
enstrasse 3, D-1000 Berlin 61. Tel:
(030) 2514091.

UK: FWO Bauch Ltd, 49 Theobald
Street, Borecham Wood, Herts WD6
4RZ. Tel: 01-953 0091.

USA: Gotham Audio Corp, 741
Washington Street, New York, NY
10014. Tel: (212) 741-7411. [ |



lts nevertoo late for noise reduction

Dynalex, from MICMIX, removes noise from  land line or tape Dynafex can offer up to 30dB
existing programme. So if you have any noisy of noise reduction without the compatability
master material on carts, VTR, disc, cassette,  problems of encode/decode systems.
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Scenic Sounds Etiinpment Limited
9799 Dean Street, London WIV 5RA Telephone: 01-734 2812/3/4/5 Telex: 27 939 SCENIC G

Looking for a Distortion
Measurement System?

The Amber model 3501 is quite simply the highest performance, most featured.
vet lowest cost audio distortion and noise measurement system available.

et o | \
It offers state-of-the-art performance with THD - r‘” —
measurements to below 0.0008% ( - 102dB), o o i I". R A
maximum output level to +30dBm and noise -\ A P
measurements to below  120dBm.

It has features like automatic operation. optional
balanced input/output and powerful IMD
measurement capability. It includes comprehensive
noise weighting with four user changeable filters.
Unique features like manual spectrum analysis and
selectable bandwidth signal-to-noise measurements.

The 3501 is fast, easy to use and its light weight
and small size make it very portable. It can even be
battery powered.

Amber Electro Design Inc. 4810 Jean Talon West. Montreal. Canada H4P 2N5. Telephone {514) 735 4105
am er Ring to-day for ademonstration

Scenic Sounds Equipment Limited
97-99 Dean Street, London W1V 5RA Telephone: 01-734 2812/3/4/5 Telex: 27 939 SCENIC G

\ Worldwide Export: Gotham Export Cor
RN EEE——————S




32

Apersonal view of psycho

Ted Fletcher continues his personal view of
psychoacoustics with part two of this occasional
series, in which he considers the human ear and how

it responds to sound.

OUND is a cyclic compression

and rarefaction in the medium
in which it moves—air to us. The ear,
as a complete instrument, allows us
to convert such wave motion into
information. Before expounding on
psychoacoustics, or what we think
we hear, it is as well to know a little
about how the ear works.

Outer ear

The fleshy lobed bit on the outside
of our heads is called the Pinna. It is
shaped in such a way that sound
arriving at the head is reflected
towards the canal which leads to the
eardrum.

Even a cursory examination shows
that it is not symmetrical and this
serves two purposes: (a) there is no
predominant frequency at which it is
better at reflection, and; (b) sounds
from different directions follow
different paths, ie, sound from the
front is better reflected (at high
frequencies) than sound from the
rear. Similarly, sounds from above
and below are not reflected
identically.

The Pinna also has that curious
fold at the rear and the top. I am not

Oscar—Bell Labs dummy head

sure if this is significant in the
physics of perceived sound place-
ment, or if it is to stop fraying at the
edges.

The Pinna helps sound to travel
down the canal leading to the
eardrum. This system is also a
masterpiece of non-symmetry. The
canal is neither straight nor circular
in section and the eardrum itself is
slightly dished and at an angle of
about 15ft from perpendicular to the
canal. Sounds travelling down the
canal cause varying pressure on the
eardrum which is a thin membrane
and is capable of movement.

Middle ear

Inside the middle ear are the three
familiar small bones: the Hammer;
the Anvil; and the Stirrup. (The
Hammer and the Anvil were named
by Andreas Vesalius in about 1543,
the Stirrup was discovered and
named by Gian Ingrassia a little
later—it must be assumed that they
were both blacksmiths.) This is our
biological transformer, converting
the low impedance of movements of
air to the high impedance of pressure
in a liquid in the inner ear. The three

RS

e

bones connect together to give a
lever action something like a car
jack.

In order to work properly, the
middle ear must be air-filled, and at
the same pressure as the other side of
the eardrum. This is achieved by that
bane of cold sufferers and air
travellers, the Eustachian tube; a
tube that goes from the middle ear to
the windpipe to keep the pressure
equal but the acoustics
isolated—could this also be a
sidetone supressor?

Inner ear

The stirrup in the middle ear
connects to another membrane
called the Oval Window. This
window is about 1/20 the size of the
eardrum and forms the acoustic
coupling to the inner ear. At this
point hearing becomes a study in
hydraulics because the inner ear is
filled with fluid. Pressure from the
stirrup on the oval window is
transmitted directly to the fluid
which, being nearly incompressible,
transmits that pressure throughout
the length of the Cochlea via the
Vestibular Canal, and back the other
way along the Tympanic Canal (see
Fig 1). This pressure is transmitted
to the nerve endings via a
longitudinal membrane called the
Basilar Membrane. This separates
the tympanic canal from the ‘Seat of
Hearing’, the Organ of Corti.

In response to acoustic pressure,
small movements take place along
the basilar membrane, these
movements varying along the length
of the cochlea with different
frequency due to a complex system
of tuning caused by the varying
shape and cross-section of the
cochlea and the membrane. High
frequencies are sensed at the stirrup
end, low at the other end.

Due to the extremely small
movements encountered in the
basilar membrane, this works within
itself very like a contact microphone
and reacts to sound present within
the bone structure of the head.

Biological digits

The Organ of Corti itself is where
the conversion takes place between
mechanical movement and electrical
energy.

The basilar membrane moves
from a flat shape to an alternating
convex/concave shape in response to
sound pressure. This is converted to
a sliding motion on hair cells which
are fixed at one end. The shearing
action excites the cells which ‘fire’
bursts of impulses along the
Auditory Nerve to the brain, there

STUDIO SOUND, AUGUST 1983



acoustics~-Thehuman ear

Ted Fletcher

being about 30,000 fibres in the
auditory nerve.

The use of the word ‘fire’ is by no
means accidental; the hair cells are
unable to produce electrical signals
that are proportional to the shear
forces on them; they merely switch
on and off when the force reaches a
critical point. The similarity to
digital systems as we all know (and
love?) is unmistakable and is yet
another illustration of the ‘nature
thought of it first’ syndrome.
However, here the similarity ends.
Our digital systems work by
referring instantaneous signal level
to a number defined by the number
of digital bits in a byte, the
resolution, or ‘quality’ of the
conversion being defined by this
byte length and the byte rate (sample
time). In the ear, the digital
information is non-synchronous (as
far as we know!) and the brain
receives the pulses as and when the
cells are excited. This gives us the
extraordinary  concept of a
30,000-bit-wide parallel digital data
stream—no wonder the ear is so
good!

This extraordinary data stream is
transmitted along individual nerve
fibres to the brain where it fans out
to a number of processing centres
via a series of ‘buffers’ which are
themselves filtering and switching
centres controlled in part by data
streams from other areas of the
brain. In a very simplistic way this

can be likened to the buffer store in
a computer where data is loaded and
then distributed to the specific levels
of memory or workspace as directed
by the central processor and the
machine code routines acting on it,
but this comparison is a poor one.

This part of ‘hearing’ becomes
increasingly mixed with less and less
specific words like ‘intelligence’,
‘language’, ‘visual and sound
memory’, ‘motor areas’, etc, all of
which have been isolated to various
areas of the brain, and all inter-react
with the hearing buffers.

Psychoacoustics —what
we think we hear

The description so far has been a
simplified explanation of how the
brain gets audio information. Of
great interested to the audio engineer
are a number of mechanisms that
modify the sound on the way.

The pinna or outer ear is the first
area to examine; it reflects and
concentrates sound pressure towards
the canal—but not uniformly.
Sounds from the front, rear, up and
down are reflected via different
paths, off different surfaces of the
pinna and, by definition because
there is no other mechanism, this
must produce the waveforms that
give us this directional information.

Taking this argument further, it
follows that the simplest way to
reproduce sound with total surround
realism is to record the sound with

‘dummy head’ microphones whose
apertures are shaped like human
ears, then to replay the signals at
realistic levels direct into the ear
canals.

Dummy head and
stereophonics

At the Philips Centre in Eindhoven,
sitting in a glass case, is a rather
dirty and unpretentious looking
lump of plaster and rubber with two
microphones fixed to it. This was
one of the first ‘dummy heads’ used
to investigate stereo effects. It was
made in 1926. Many countries claim
‘firsts’ for dummy heads, a well
documented one being ‘Oscar’ who
was manufactured in the Bell
Telephone Laboratories in New
York in 1932.

Research there was carried out by
Dr Harvey Fletcher (no relation)
who gave demonstrations to visiting
scientists and engineers using
standard  headphones in an
adjoining room (stereo recording
being still in the future).

More recently, interest was
revived by the BBC and EMI who
produced a series of drama and
music recordings for transmission,
and highly impressive music for in-
flight entertainment on Concorde.
In the two years the ideal has again
been revived with the ‘new’ name,
‘Holographic Sound’ [See Studio
Sound, July 1983—Ed.] This
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The human ear

implies a solidity to the stereo sound
picture which, on some programme
material, it seems to possess. Any
further inference from the name of
true spatial reality could only be
realised using natural ear shaped
microphones as outlined here.

All the more recent systems have
the advantage of good fidelity due to
excellent microphones and recording
technology, but all are less than
perfect because they produce a
sound which is equivalent to a
listener with his ears cut off; ie, no
modifying effect of the pinna.
Stereophony exists and is impres-
sive, but this is a different
mechanism caused by minute phase
differences and reflections around
the head. These do manage to fool
the brain into creating a sound
picture, but it still lacks up/down
and front/back definition.

Phase shifts

Experiment has proved (Horn-
bostel and Wertheimer, 1920) that
image placement is related to time
delay between the ears. A time delay
on a pulse of 0.03 ms places the
pulse slightly to one side of centre to
the listener. This represents a phase
shift from one ear to the other of
approx 10.8 ft at 1 kHz. Individuals
vary in their perception of this phase
difference but even more
importantly, the brain needs more
than a single pulse or tone to build a
sound picture. ‘Dry’ or non-
reverberant sound sources can form
the basis of a good, well defined
stereo image, but we have all noticed
how this is enhanced by the random
amplitude and phase components of
reverberation. The brain has grown
up and learnt with natural
reverberation, and a ‘dry’ sound is
incomplete to it.

Personal stereo?

The picture-making mechanism
seems to be quite insensitive to the
form of reverb—whether it is a
random fixed decay, or a more
complex multi-echo/multi-decay
system. If this were not so, studios
would be in real trouble!

Biological level controls
As stated in ‘Overload’ (Studio
Sound, May 1983) the ear has a
remarkable aptitude for level
control. This is accomplished mainly
in two areas of the ear.

The ‘Rock Concert Effect’ is the
simpler of the two: when very loud
noises are received by the ear, the
data stream intensity along the
auditory nerves cause a reaction in
the brain which creates a motor
impulse back to the middle ear and
adjusts the muscular tension on the
stirrup, softening its coupling on to
the anvil. At the same time, muscles
around the eardrum tighten, and
restrict its movement. This accounts
for some of the pain which can be
suffered when listening to very loud

sounds—the muscular tension is
similar to cramp. Once these muscles
have reacted, they tend to tire
quickly and take time to recover,
hence the ‘dead ear’ sensation
afterwards.

The second level control is more
subtle. Sustained sound causes
continual firing of large sections of
hair cells. This firing has to be
supplied with power from
somewhere and it is generated
chemically within the cell. Overloads
deplete the chemical stores so that
the less-efficient cells cease to work
for a while, reducing the output
from the ear and effectively turning
down the level.

This effect works at all levels of
sound—some cells being depleted at
all times during normal daily life. A
walk in very quiet countryside at
night, or a visit to an anechoic
chamber will vividly demonstrate the
effect: the ears ‘turn on’ and allow
the recognition of sounds that are
extremely low in energy.

Both of these level control systems
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have an effect on the ‘quality’ of
hearing. It is well known that the ear
is most sensitive at mid frequencies
and this is shown on the modified
Fletcher-Munsen curves (again no
relation) shown in Fig 2.

The change in the frequency
response at different levels of sound
is certainly partly due to damping
changes in the middle ear and basilar
membrane, but the great variation at
mid frequencies is modified
significantly by the ‘cell starvation’
effect, the ear being more aware of
subtle sounds at lower levels.

This appears to contradict the

‘monitor loud’ brigade, but it
doesn’t really. Monitoring at
moderately high levels allows a

flatter frequency response to the ear
and, due to the selective way that the
basilar membrane works, allows the
picking out of subtlety, particularly
in the upper harmonics. (It also
reduces the mechanically-induced
harmonic  distortions of  the
loudspeakers.)

The psychoacoustic conclusion
that can be gained from the hearing
curves is fairly obvious: a
modification of the overall
frequency response will change the
brain’s perception of loudness. A
tipping-up of gain at bottom and top
gives this effect. No credit is due to
me for this pronouncement; it was
discovered long ago and it is no
accident that the  standard
‘Baxandall’-type tone controls on hi-
fi amplifiers simulate the curve for
home use.

Linearity

Again in ‘Overload’, reference
was made to odd- and even-order
harmonic distortions.

Valve amplifiers produce distor-
tions that are basically 2nd-order—a
non-linearity that is greater at one
extreme of the wave excursion than
the other.

Solid state devices produce odd-
order harmonics where distortions
are evenly distributed whether
positive or negative.

The ear is horribly non-linear. The
hair cells activated by the basilar
membrane lie at an angle and are
fired by a shear action that is very
much more efficient in one direction
than the other.

This makes the ear very much
less  sensitive to  even-order
distortion; it is swamped by self-
generated 2nd-order in the data
stream. Odd-order products,
however, are sensed at other places
on the membrane causing unrelated

signals to be generated. This
accounts for the harshness in
perceived sound of quite small

amounts of odd-order distortion,
and the more pleasant and ‘natural’
sound of even-order distortion. This
is the basis of the musical scale used
by the human race; a scale based
upon even-order harmonic
relationships. |
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UDDENLY everyone is talking

about optical fibre as an alter-
native to copper co-axial cable. It is
being heralded as cheaper and bet-
ter. On the face of things it is. An
optic fibre carries electrical signals
as light pulses, which are free from
interference and virtually bug-proof.
Optic cables are smaller than co-ax.
The frequency of light is so high that
modulation bandwidth is, in theory,
very wide. Fibres are cheap because
they are made of glass which is in
turn made of sand. They are water-
proof, so underground links don’t
stop working when it rains. Well,
think about what happens to British
telephones after a day of rain!

But these are the simplistic plus
points. The new technology brings
its own problems, not least the high
cost of ancillary equipment needed
to convert electric signals into light
pulses and back again at each end of
the fibre. Volume production is the
key to low cost, but there can’t be
volume production until there is
volume demand. This is why some
firms are flying a kite, promising op-
tic fibre systems at low cost on the
assumption that their promises will
create the demand that is needed to
make low cost possible.

At the same time firms with a
vested interest in conventional co-
axial technology are pulling out the
stops to keep their existing markets

Fibre optics-~

because it’s not in their interests to
do so, or because they can’t find
enough facts to balance. Opto-
electronics is a relatively new and
very fast-moving technology. There
aren’t any down-to-earth reference
books that are up to date, because in
the time it takes to publish a book
the situation has changed. Most of
the technical papers published on the
subject have been written in that
special kind of jargon which experts
use to build a moat of incomprehen-
sion around their subject, and
thereby ensure that they remain ex-
perts. In this article we’ll do our best
to hack through the jargon jungle.
Inevitably, emphasis has to be on
the use of fibres and cables to
transmit television pictures and
telephone speech signals, because
the thrust of development has all
been in this area. But it doesn’t take
much imagination or expertise to ex-
trapolate for audio usage, both in
the analogue and digital domains.
The key to the whole debate is
bandwidth. Telephone companies
around the world, like British
Telecom in Britain, need wide band-
width on their trunk lines to carry a
large number of telephone calls,
simultaneously, through a relatively
thin cable. The cable has to be thin
because the lines are laid in
underground ducts, where space is
limited, and the thicker the cable the

Opto-electronics is a
relatively new and very
fast-moving technology

alive. They lose no opportunity to
point out the disadvantages of fibre
and the remarkable things which co-
axial can now do at much lower cost.
With perfect honesty it’s possible to
prove conclusively that optic fibres
are a non-starter and with equally
perfect honesty it’s just as easy to
prove that anyone investing now in
co-axial technology is living in the
past.

Few people are offering a balanc-
ed appraisal of the facts, either
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harder it is to pull through a long
duct. Telephone companies also
need wide bandwidth to handle
digital data signals, for telex and
computer links. Land lines are still
used for some radio and television
links, which take up far more band-
width space than a telephone speech
circuit.

Cable TV companies also
desperately need bandwidth,
because to be profitable they must
carry a wide selection of television

and radio programmes over long
distances, for distribution to
subscriber homes. The current plan
is to start extensive cabling of Bri-
tain in the mid-80s, with a broad
choice of programme channels.
When direct satellite broadcasting
(DBS) begins at around the same
time, it will depend for its success on
the cable network. Contrary to
popular misconception, the great
British public are not all going to
erect their own dishes for direct
reception, even though the signals
coming down from the DBS satellite
will be strong enough for a pick-up
by a roof or garden dish 0.9 m in
diameter.

The satellite for Britain will be or-
biting in the sky over Brazil. Interna-
tional agreement has put it there,
because that’s the spot where it will
suffer least from eclipses of the sun
which temporarily shut down its
solar-powered transmitters and
black out programming. But the
Brazil location means that the UK
satellite will be located low on the
horizon. It will always appear in the
sky in Britain where the sun appears
at 3 pm on an October afternoon.
This is far lower than many people
realise and it will be obscured by
trees or buildings in many home
locations. Then there’s the problem
of planning permission. Some local
authorities may ban roof dishes.
Landlords may refuse under the
terms of the property lease.

Those who do have permission to
erect a dish aerial in a spot which
isn’t in the shadow at 3 pm on an
October afternoon will need to
mount it very firmly for security
against wind movement. Apart from
the obvious danger of a dish lifting
off in a high wind, like a roof tile,
and saucering down to earth with a
potentially lethal bang, the dish
must ‘see’ the satellite with an ac-
curacy of half a degree and no
obstructions. Even roof tiles will
block the signal, so forget about at-
tic installations. As many as a
quarter of British homes may be
unable to site on a satellite with suf-
ficient accuracy for good reception.
Many others won’t bother. This is



an overview

Barry Fox

why cable and satellite technology
must advance together. The cable
stations will pick up satellite TV and
radio signals, and route them into
people’s homes along with other
cable programmes. So once again,
bandwidth is the key. The cable links

frequency rises higher; they are twice
as great at UHF frequencies as they
are at VHF.

Of course co-ax is far more effi-
cient as a signal carrier than a
twisted pair of wires, like mains flex
inside a screening sheath, as used for

The idea of sending signals by
light is very old—Alexander
Graham Bell patented his
‘photophone’ in 1880

laid in Britain will have to handle
around 30 channels of TV. Each
channel is around 6 MHz wide and
with guard bands to eliminate
crosstalk between adjacent channels,
each colour TV channel carried on
the cable soaks up 8 MHz of a band-
width. So the main cables need at
least 240 MHz capacity, and much
more if they are to handle return
signals for interactive services.
No-one disputes that co-axial
cable can do the job: it can handle a
bandwidth of 450 MHz. To double
the capacity you just lay another
cable alongside the first. But the
signals need boosting, ideally after
250 m of travel and certainly every
2 km. This is expensive. To com-
plicate the issue the channels which
are stacked at the higher frequency
end of the multiplex spectrum need
boosting more than the lower fre-
quency channels. Also it’s imprac-
tical to boost all channels
simultaneously, through a wide-
band amplifier. So separate
amplifiers, of different gain, are
needed for different channel bands.
In other words long runs of co-axial
cable need sophisticated equalisation
if all the signals are to emerge with
similar strength. As a guide, a TV
signal carried at a frequency of

- around 10 MHz will be halved in

strength after it has been carried
over just 1 km by co-axial cable. The
losses increase dramatically as the

some of the old cable systems in Bri-
tain. Over a kilometre of twisted
pair cable, a TV signal reduces in
strength by a factor of over 10,000.
These old systems were laid before
the war to relay radio signals into
British homes which had no mains
power. To keep losses down to a
minimum, the radio signals were
distributed by 2 kW amplifiers over
long distances at 500 V and then for
safety reduced to 55V as they
entered the home. It’s been a
triumph over adversity to use these
wires for carrying TV signals. They
can only carry a few channels at a
time and will be replaced by co-axial
or optic fibre as soon as the cable

much alive, even though copper is a
natural resource, which is running
out. At the current rate of use, the
earth’s natural copper reserves will
have been exhausted by the end of
the century; or at least industry will
need to mine from ores which con-
tain an amount of copper which has
until now been thought too low to be
economic. But copper is very easily
reclaimed from old cable. You simp-
ly make a bonfire and burn off the
insulation. There remains a pile of
refined copper which can be used to
make new cables.

Copper co-ax clearly has a bright
future for studio use. Very few
studios are so large that they need a
cable run of more than 1 km and
few studios are so busy that they
need a single cable to carry 450 MHz
of audio signal bandwidth, even if
the signals are in digits rather than
waves. In any case it’s no real pro-
blem in a studio to lay a second cable
alongside the first, to double the
bandwidth capacity. The most im-
portant advantage is perhaps the
immunity of optic fibre to electrical
interference.

The idea of sending signals by
light is in fact very old. It was in
1880 that Alexander Graham Bell,
the Scotsman who went to America
and invented the telephone, patented
his ‘photophone’. This took light
from the sun, a lamp or even a can-
dle and focused it with a lens into a

Copper is very easily reclaimed
from old cable—you simply
burn off the insulation

operators have the incentive to make
the necessary investment. This in-
centive has recently been given by
the Government, which is to
authorise a dozen or so multi-
channel cable stations in Britain, on
an interim basis until the necessary
legislation has been enacted to give
long term franchises.

Although twisted wire technology
is dead, co-axial technology is very

beam. The beam went through a
rotating beam or oscillating blind to
modulate it. The photophonic
receiver was alens which focused the
modulated beam on to a very thin
but hard rubber diaphragm mounted
in a telephone. According to Bell’s
patent the chopped light beam made
the rubber move to produce audible
sounds. But it was obviously an im-
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practical approach. So Bell soon
went on to modify his photophone
by replacing the diaphragm with a
sheet of light-sensitive selenium,
connected in series with a battery
and telephone ear-piece. An incom-
ing modulated beam created a
modulated current through the ear
piece, which in turn produced
sound. Bell built a prototype which
is still in the Smithsonian Institution
in Washington DC.

Bell’s photophone suffered from
the disadvantage that it relied on
free-space communication. Rain,
smog, snow and smoke blocked the
beam and crashed the system. Near-
ly 100 years later, engineers around
the world tried updating Bell’s
photophone by using a laser beam
instead of an ordinary light beam.
Although a finely focused laser
beam is much better able to cut
through atmospheric pollution, it is
still scattered by water molecules
and dust. And if any unfortunate
person looks straight into the beam,
they will end up blind!

Bell Labs, in the US, tried to send
a laser beam through closed chan-
nels, like an optical wave guide. But
the guide has to be straight, because
light cannot pass around corners.
The ideal answer is to send light
down an optical pipe which guides it
round corners. This is what an optic
fibre does. There’s nothing new in
the idea of guiding light down a
transparent tube. Thanks to the
natural phenomenon of total inter-
nal reflection, light injected into
transparent strip, rod, fibre or col-
umn of water will travel along its
length, inside the material, and
emerge at the other end. It’s the
principle on which perspex signs,
water fountain displays and inspec-
tion lights work. It’s the same reason
why, when you are swimming under
water, you can’t look up out of the
pool outside a certain angle. But
there’s a world of difference bet-
ween sending light a short: distance
in this way and transmitting pulses
for miles down a fibre link. Unless
the link is optically very pure, the
light is seriously attenuated in just a
few metres, just as an electric signal
is attentuated by a high resistance
cable.

In 1966 two engineers working for
Standard Telecommunication Lab at
Harlow, C Kao, origially from
China and G A Hockham, published
a technical paper (Proc IEE July
1966) which identified the impurities
which absorb light in ordinary glass,
and predicted that it would be possi-
ble to remove them. Soon engineers
all round the world were beavering
away, looking for a way of produc-
ing super-pure glass. A number of
different techniques were developed,
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all involving very high temperature
gas treatment of silica to remove the
water and metal ions which are
natural constituents and absorb
light. Progress has been startling.
Ten years ago flexible fibres were
drawn in which light was reduced to
one hundreth its original strength
after travelling 1 km. Today light

Even discounting the need to
amplify, any optic fibre link needs
terminations at each end which con-
vert electricity into light, and light
back into electricity. This is what
puts up the cost of the fibre link. At
the present time British Telecom and
the cable companies must pay up to
£1,000 each for a solid state laser

There’s nothing

new in the idea

of guiding light down a
transparent tube

loss over one kilometre is 7%. Over
10 miles the loss is only 3 dB. In
future, fibres will be even more
pure, and loss even less.

Another snag with optical fibre is
unwanted reflection due to refrac-
tion inside the material. As the light
waves pass down the fibre they mix
with their delayed reflections. This
distorts an analogue waveform and
introduces errors into a digital pulse
train. There are several ways of solv-
ing this problem. If the central core
of the fibre is made very small there
is no room for reflection and refrac-
tion. This is so-called ‘mono-mode’
fibre, with a wusable core only
5 microns wide. But it’s obviously
difficult to inject light into such a
small core, and it’s equally difficult
to join two fibres together. But in-
jection has been licked by the use of
solid state lasers, and even out in the
field mono-mode fibres can now be
joined accurately by automatic
welding in a precision jig.

Another design approach is to use
multi-mode fibre which has a much
wider optical core, of around 50
microns or the width of a human
hair. So it’s much easier to join and
couple with a light source. But for
obvious reasons, it suffers much
more from spurious internal reflec-
tions. This limits the length of fibre
run that can be used between booster
stages. At each booster stage the
light has to be reconstituted into an
electrical signal, amplified and con-
verted back into light for re-
injection into the next stage of the
link. This puts up the system cost
over long distances, Currently there
is much research activity on a techni-
que to amplify light without
reconverting it into electricity. But
until all-optic circuitry is available,
and mass-produced as chips, multi-
mode fibre will remain the best bet
for short runs, and mono-mode
fibre the best bet for long runs.

suitable for terminating a mono-
mode link. If multi-mode fibre is us-
ed it’s possible to get away with a
Light Emitting Diode instead of a
laser. The frequency of light emitted
by an LED spreads more than the
light emitted by a laser, which is why
it is harder to focus into a small-core
fibre. But an LED is cheaper,
around £350. At the reception end, a
light-sensitive diode converts the
light back into electric signals, at a
cost of around £150. All these prices
will of course come down
dramatically as mass production gets
under way. It is for instance a fact
that every Compact Disc digital
audio player on the market today,
selling for around £500, contains a
solid state laser and receptor, albeit
of different design and wavelength
to those used for fibre links.

The wavelength used for optical
fibre transmission is an important
consideration. Even the purest op-
tical fibre available today will ab-
sorb or scatter light at some frequen-

where there is relatively little water
absorption and scattering. With
mass production in millions, the
price of lasers and receptors
operating at this frequency could fall
to around £5 each. But this is only a
future possibility. As the copper lob-
by will tell you, co-axial cable links
require no opto-electronic conver-
sions whatsoever.

There are two ways of transmit-
ting a signal by light. The light
source can be varied in intensity as
an analogue of the signal or switched
on and off in digital code. This is all
easier said than done. For analogue
tranmission the light output must
vary in linear fashion with the elec-
trical input. An LED or laser which
behaves in linear fashion is much
more difficult to make, and much
more expensive, than one in which
the light output only roughly cor-
responds to the power input. For
digital operation, where the light is
simply being switched on and off,
linearity is not essential. But as
audio engineers well know, a digital
system is more expensive to build
because of the coding and decoding
circuitry needed at each end.

Here again we should look at the
audio market, where PCM adaptors
for domestic video recorders, and
domestic digital disc players, are
down in price to a few hundred
pounds each, even though they in-
corporate 16-bit circuits.

There’s been much talk of optical
fibre bandwidth, because the
wavelength of light is so small, and
thus the frequency so high, that in
theory it’s possible to carry an
almost infinite band of frequencies.
But in practice there are finite limits.
The longer the run, the more the
waves spread or the more the pulses
scatter. So fibre bandwidth is mean-
ingless unless qualified by run

Clearly the future for sound

studios is
transmission

in digital
down fibres

cies, but pass it freely at others. Asa
guide, at high frequencies and short
wavelengths, below around 0.7
microns, spurious reflections kill the
signal. At 1.4 microns residual water
molecules cause a drastic attentua-
tion peak. At longer wavelengths,
around 1.8 microns, there is another
water absorption peak. But at 1.6
microns there is an absorption dip
and a peak in transmission. Unfor-
tunately it’s difficult to make light
sources and light sensors work at
this relatively long wavelength. The
current best bet for cable links is a
wavelength of around 0.8 microns,

distance. For instance a fibre link
with a bandwidth of 5 GHz per km
has a bandwidth of 1 GHz for a
5 km run and so on. Bandwidth is
also finitely limited by the perfor-
mance of the laser or LED and
photo receptor at the ends of the
fibre. There is a limit on how fast the
devices can operate. Also they may
shift in frequency if driven hard,
which in turn creates inefficient in-
jection and scatter which reduces
usable run and bandwidth. LEDs
suffer from the same problems as
lasers, but more so.
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To give you some clue to the
future, British Telecom can now
carry four TV channels, of 8 MHz
bandwidth each, down a single fibre
using a frequency-division-multiplex
technique with a 0.8 micron laser.
The laser light is amplitude
modulated at the frequency of the
signal and the four channels are
multiplex-stacked one on top of the
other in frequency. BT reckons that
with better lasers it may go up to six
or eight channels for a single fibre.
The next step is to use several
separate lasers of different optical
frequency, all injecting light into a
single fibre. Bell Labs in the US have
now developed a laser which can be
tuned to several different frequen-
cies. But for the foreseeable future
the cheaper approach is simply to
use more individual fibres, each with
their own laser.

Clearly the future for sound
studios is in digital transmission
down fibres. As a pointer, when BT
lays the world’s first transatlantic
optical fibre cable, due to start ser-
vice in 1988, it will have just two
pairs of fibre, each operating digital-
ly at 280 Mb per second, making a
total capacity of around 8,000
simultaneous phone calls. (A phone
call has a bandwidth of around
3 kHz.) In the future the cable
capacity will be increased up to five
times by boosting the digital data
rate. Incidentally, although the in-
dustry hopes one day for a fibre so
pure that it will carry light under the

140 MHz. With a very expensive
receiver, including a frame store, the
bit-rate can be reduced to 34 MHz.
With differential pulse code modula-
tion, where only changes in the pic-
ture are encoded, the rate can be
70 Mb/s. If studio quality pictures
in red, green and blue basic compo-
nent signals are to be transmitted,
the rate rises to 260 Mb/s which can
then be reduced to 140 Mb by elec-
tronic tricks. So the practical choice
for digital TV transmission down
optical fibre is 70 or 140 Mb/s. With
current fibres, lasers and receptors,
it’s only possible to send a single
digitally-encoded TV channel down
an optical link. This has generated
some confusing comparisons bet-
ween the capacity of optical fibre
and co-ax. Those who are commit-
ted to copper can say with perfect
honesty that optical fibre is only able
to carry one channel of TV whereas
a co-axial cable can carry up to 30.

As a guide to the likely capacity of
fibre links for audio, you need only
look at the specifications for the
digital audio Compact Disc and look
at the data rates used by the BBC to
transmit sound signals for the radio
and TV tranmissions. Compact
Disc, with 16-bit coding and
44.1 kHz sampling, has a bit-rate in
stereo of 1.4112 Mb/s which, with
error correction and housekeeping
steps up to 4.3218 Mb/s off the
discs.

For the last 10 years, the BBC has
been routing its radio signals around

The BBC has experimented
with routing digital TV
signals through an 800 m
optic fibre

Atlantic without any boosters, BT is
having to plan for opto-electronic
amplifiers at distances of between 30
and 50 km under the sea. But as a
yardstick this compares to 5 km
spacing for repeaters in existing co-
axial underwater links. In Britain at
the moment, BT routinely uses
140 Mb/s links and will in the
future, after the under sea cable ex-
periment, move onto 560 Mb/s.
Although cable engineers have so
far been most concerned with the
tranmission of speech, data or televi-
sion, their work on bit-rate reduc-
tion is a clue to what could happen
with high quality audio. For direct
encoding of the colour TV picture,
the lowest bit-rate possible for good
pictures on a conventional TV set is
140 Mb/s, which is roughly
equivalent to an analogue signal of
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the country between transmitters,
using a much more ‘economical’
PCM technique. Many of the people
who are now so vociferously criticis-
ing ‘the sound of digital audio’, have
in fact been listening to the sound of
quite primitive digital audio coding
for the last 10 years, without ever
complaining. Doubtless this is
because they haven’t realised what
they have been listening to. For
PCM links, the BBC samples at
32 kHz, to give a bandwidth of
around 15 kHz, and encodes in
linear 13-bit words. This means a
basic bit-rate of 416 kb/s, per audio
channel, plus extra bits for framing
and error correction. The BBC
system was designed to match the
British Telecom tranmission links,
and for this reason handles 13 chan-
nels at a time, with a total bit-rate of

6.336 Mb/s. This is equivalent to
487 kb/s per mono channel.

For TV sound, the BBC uses an
even more economic digital ap-
proach so that it can pack mono
sound into the video waveform.
Gaps, each 4.7 us in length, are
naturally created in the video
waveform by the picture line syn-
chronisation pulses. To pack sound
into these gaps, the BBC uses a com-

via cable or satellite. But the system
could be used to route audio around
studios in digital domain.

The relatively low data rates
necessary for digital audio, in com-
parison with those used for colour
TV, clearly mean that any cable
system—whether fibre or coax—can
accommodate several channels of
digital audio in the space of just one
colour TV channel. Technology

Any cable system can
accommodate several channels

of digital audio

in the space of

just one colour TV channel

panding technique in the analogue
domain and then samples at
31.25 kHz, which is twice TV line
frequency. Encoding is into 10-bit
words with a pilot tone used to con-
trol expansion of the analogue
dynamic range after decoding. Two
10-bit words and one marker pulse
are transmitted in each 4.7 us gap,
which makes an intermittent bit-rate
of 4.468 Mb/s.

The BBC is soon to convert its
PCM links to Nicam technology.
Using Nicam (Near Instantaneously
Companded Multiplex) the BBC can
transmit six audio channels, or three
stereo pairs, over a 2048 kb tele-
phone link, or four channels over an
analogue video circuit. For Nicam
encoding each audio channel is
sampled at 32 kHz and coded into
14-bit words. But there is compan-
sion in the digital domain. Only 10
of the 14 bits are transmitted. A
ranging system works out which 10
out of the 14 bits are used. Five
ranges are available and extra bits of
information tell the decoder which
one to select. For bit economy each
range code is good for 32 con-
secutive digital samples. Digital
compansion is more expensive than
analogue compansion, but potential-
ly more accurate. Thanks to the bit
economy gained by ranging, the
BBC can send 18 channels of Nicam
audio over one 8448 kb link.

Another approach to bit economy
is Delta modulation. Both dbx and
Dolby have recently proposed their
own Delta systems because they are
a logical extension of analogue com-
panding. The audio signal is sampl-
ed at very high frequency, and then
coded with just two quantising levels
which represent any change in the
signal. So bit-rate is reduced. Dolby
Labs manage with 250 kb/s per
channel. The system is proposed for
low cost digital tape recorders, and
programme distribution to the home

developed for cable TV will thus be
easily adapted for high quality
digital audio links in and between
studios. Already the BBC has ex-
perimented with routing digital TV
signals between Lime Grove and
Wood Lane through an 800 m optic
fibre. A single fibre, terminated by
an 8.2 micron laser was used, with a
transmitted bit-rate of 270 Mb/s,
handling separate red, green and
blue picture component signals. Just
think how many digital audio signals
you could send instead of that one
TV signal!

The big question for the future is
whether it will be worthwhile for
studios to invest in optic fibre links,
instead of c¢o-axial cable, to route
digital audio signals around and bet-
ween buildings. The answer will de-
pend entirely on the cost of the
systems initially developed for mass
market cable TV. That cost in turn
will depend on the demand which is
created for futuristic cabling, that is
to say multichannel systems with
2-way interactive links to give the
subscriber a chance to return signals
to the cable station, for instance to
vote on programme preferences.

But frankly no-one, least of all the
cable operators, knows how well
cable and satellite will sell in Britain.
They don’t know whether it will be
worth investing in a high technology
system when members of the public
are interested only in a wider choice
of programme pap. Nevertheless,
the recording industry will soon be
offered all kinds of exciting new
fibre technology, often as a Kkite-
flying exercise.

As should by now be clear, there
are really only two questions to
answer: ‘what will the new tech-
nology do for me that co-axial cable
can’t?’ and ‘how much will it cost?’
Easy questions for a studio to ask,
but difficult for a kite-flying
salesman to answer.
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AKG

acoustiCcs

A little goes
.9 alongway

The AKG 567 Is a professional
omnidirectional miniature condenser
microphone of exceptionally rugged
construction and excellent acoustic qualities.
Because it is small, it is perfectly suited for use
Py singers, speakers and interviewers and
also as an instrument-mounted pick-up for
the violin, piano, flute, saxophone and
acoustic guitar.

The C567 is supplied complete with tie-pin
and clip, for attachment to clothes and instruments,
allowing completely free movement by the user,
Whilst maintaining a constant working distance.

All'in all, the C567 Is a little masterpiece.

Technical Data:

Directional characteristic:
omni-directional

Frequency range: 20-20,000 Hz

Sensitivity: 6 mV/Pa £ 0,6
mv/p.bar [-64.5 dBV, no-load
operation at 1,000 Hz}

Electric. Ilmp edance: 200 ohms +
20% balanced

sound pressure level (for
IOOOH dSOO hmsl d

imped on
k I%D BO P |32 dBSPL

onnector typ 3-pin standard
Rtyp ector

lg d

n 2: audio iy h e}

n3:a ( mj

D 'U'U'U %ﬁ

nsiol
||Q)24mm(m|c ophone}
7/16" D
21 Ox BOmm( tp ut-module}
13/16" @ x3-3/16

Cable length: 1,3 m [= 4 ft}
Weight: ¢ g {microphone only}

-0350z approx. 100 g net
1mic ph e + output module)
350

Included accessories:
Wire-mesh windscreen W37
Tie p HZO

Universal clip H 21

Belt Ileé




3M Digital at Decca

A 3M 32-track digital mastering
system (DMS) has been bought by
Decca to play an important role in a
busy schedule of operatic and choral
recordings.

It may come as a surprise that in a
world where multi-tracking and over-
dubs are the norm, Decca still finds
2-track stereo recording the best
method of working. Decca’s tech-
nique for classical music is to mix-
down live at their recording sessions
and to record straight on to their own
2-track digital recording system.

A second surprising fact about
Decca is that, unlike most other
major recording companies, it has
no studios of its own, preferring to
work ‘on location’ in the concert
halls and auditoria that have con-
tributed so much in building the
reputation of Decca’s recorded
sound. There are, however, occa-
sions when 2-track stereo recording
and a live mix just can’t be relied on;
when recording a live concert, large-
scale choral or operatic works, for
example.

Decca prefers the freshness of the
live mix approach but also recog-

nises the need to have a good sound
balance. So for those occasions
when an off-stage band or sound ef-
fect has to be balanced correctly,
and when this may not be achievable
during the recording sessions, Decca
must use multi-track recorders. Dec-
ca uses multi-track equipment to
store stereo pairs, rarely using more
than eight tracks (four pairs). This
enables the balancing options to be
widened and the time-scale in which
the balance must be ‘got right’ to be
stretched.

Decca took a unique decision for a
major recording company back in
1978 when it decided that, from that
date, all recordings would be made
using digital technology. But there
existed the problem that 10 per cent
of recordings demand the use of
multi-track machines in a back-up
role. Decca was not prepared to con-
sider mixing-down from an analogue
multi-track master to balance-in dif-
ficult ensemble passages or offstage
bands to a digital 2-track master.
For a while, Decca used a 4-track
version of its own recorder to get
around the problem. But greater
storage was needed.

And then came a prestige recor-
ding event—the Joan Sutherland/
Marilyn Horne/Luciano Pavarotti
gala concert ‘Live from the Lincoln
Center’ in New York. For this recor-
ding Decca hired a 32-track 3M
DMS in America. Tony Griffiths,
Decca International’s technical
manager (R&D) tells how Decca
began to get experience with the 3M
recorder and were equally pleased
with the technical support given by
3M. With the Lincoln Center tapes
back home, Decca hired a DMS for
the stereo reduction, producing
finished discs praised by one critic
for the ‘bright, vivid digital recor-
ding’.

‘“‘Experience with the 3M DMS
and the knowledge that technical
support would be forthcoming from
3M in Britain was behind our deci-
sion to buy the recorder here,”” says
Tony Griffiths.

‘He’s adamant that Decca’s
reputation for quality sound is
grounded in an ability ‘to keep on
top of the recording technology’.
Having developed its own digital
system, Decca doesn’t intend to
bring equipment in-house that its

technicians cannot maintain and
modify. Decca’s 3M DMS will be
shorn of its digital-to-analogue con-
vertors to enable it to interface
directly with Decca’s own prototype
digital editing system.

At present the DMS is being used
for a world premier recording of
Ambroise Thomas’ opera Hamlet
being made in London’s Kingsway
Hall with Joan Sutherland and Sher-
ril Milnes conducted by Richard
Bonynge.

Coming up later in the year will be
a recording of Mozart’s Idomeneo
and a recording to be made in Berlin
with Italian conductor Riccardo
Chailly of Carl Orff’s very popular
Carmina Burana. There is a strong
possibility that the recorder will be
used at the Bayreuth Festival in con-
junction with Decca’s recording
plans for the Sir Georg Solti/Peter
Hall Wagner ‘Ring’ cycle.

_ With Decca’s location work, a
reliable, robust recorder is essential.
Decca have confidence both in 3M’s
DMS and in the technical help they
will receive in ‘customising’ the
32-track recorder for its unique role
with them. David Prakel

Atmosphere, London

If you were to take a stroll, heading
north-west up  Soho’s  Great
Windmill Street you would eventu-
ally find yourself entering the rather
less  extravagant domain  of
Lexington Street, home of Future
Film Developments, Atmosphere
Studios and an inordinate number of
traffic wardens. Street parking here
is lethal, and unless you arrive early
in the morning, you will usually have
to queue up to get into the NCP
multi-storey which is situated close
by.
Whilst parking is tricky, access for
equipment is pretty good—a set of
double doors lead off of Lexington
Street, straight into a large goods
lift. The lift takes you down one
storey into the basement where a
short walk will take you into the
control room of the main 24-track
studio.

The cosmetic design of the control
room was down to the former
owner, Israeli composer Nachum
Heiman and, like the rest of the
complex, is based on various shades
of brown hessian, bark, and open
pine boarding. A wall mounted air
conditioning unit keeps the atmos-
phere generally fresh and relaxing,
although on those occasions when
an ad agency sees fit to send along
their entire staff plus the tea lady’s
nephew to witness the recording of a
jingle, it does get rather fuggy.

A certain Mr Buckle was res-
ponsible for the acoustics, and
although he was not available for
comment, chief technical engineer
Paul Graves, who was involved back
in 1977 with the construction, gave
me a rough outline of the treatment.
The control room is a room within a
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room construction with a 6 in cast

reinforced concrete floor resting on
TECO pads. The inner shell is built
up from this in 4% in brickwork, on
top of which is a metal mesh false
ceiling, backed with Rockwool, and
faced with strips of pine to form a
chequerboard of hessian and bark.
Rockwool is applied to the walls,
with a covering of hessian plus pine
supports and trim. The subjective
result is one of a fairly dead
acoustic, with a high average
absorbency coefficient and of
course a low room gain. This isn’t
much of a practical problem unless
you like to get your drum sounds,
especially bass drum, at high
volumes, in which case the JBL
4333s, suspended from the ceiling,
tend to struggle a bit. A review of
the monitoring situation is, how-
ever, rumoured. Meanwhile, the
JBLs are powered by a Turner,
corrected by a pair of White
Yh-octave graphics and supple-
mented by a pair of Auratone cubes.
The desk is a Soundcraft 2400 and
mastering on a Studer B67, with a
Revox A77 for tape echo, and both
16 and 24-track headblocks are
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available for the 3M M79 multitrack
machine.

Aucxiliary equipment includes an
EMT 240 plate, an Eventide H910
Harmonizer, a Klark Teknik DN34
analogue time processor, a DeltaLab
DLI DDL, a Scamp rack containing
compressors and gates, together
with parametric and sweep EQ
modules, and finally a Klark Teknik
DN22 graphic. Any extras can of
course be hired in at extra cost. The
rates are low for a fairly spacious
24-track in the West End; the engin-
eers and technical back-up are of the
highest standard, and you shouldn’t
let the lack of expensive processing
equipment fool you into thinking
that the service offered is anything
less than highly professional.

Closely associated to the studio,
and in fact housed in the same
building, is a publishing and pro-
duction company going under the
name of Logorhythm (pronounced
logarithm) who have been very much
involved with jingles and music for
film and television for some years.
Although Atmosphere Studios and
Logorhythm function as two separ-
ate concerns, they do work very

.closely together, and much of the
studio’s business is more or less in-
house. For this reason they are fully
equipped for VAPP, and were one
of the first studios in the country to
try out the Audio Kinetics Q-Lock
system. The teething troubles ex-
perienced with the original 2-70 and
its software have made Paul
somewhat of an expert on the sub-
ject, and now that it has been replac-
ed by a new 3-10, problems are very
rare on music-to-picture sessions.

The remainder of the VAPP
equipment consists of a JVC 8500
U-Matic VCR, a large Mitubishi
projection television for the studio,
plus a 20in colour TV monitor
suspended between the monitors in
the control room.

A good size, double-glazed
window in front of the desk looks
out into the studio area, the main
part of which is approximately 25 x
15 ft. The acoustic treatment is
similar to that of the control room,
giving a generally dead sound,
although there are hard, wooden
screens which can be hung on the
walls to provide liver areas if
desired. The separate 8 x 10 ft drum
booth has the same fairly dry char-
acter; it’s large enough to take most
kits and is fitted with overhead,
suspended mic booms to make the
most of the available space.

There are no real recreational or
catering facilities that extend beyond
a cup of coffee, however, positioned
as it is in the heart of Soho, you
don’t need to look far to find the
means to satisfy most physical
appetites.

Atmosphere Studios, 6-10 Lexington
Street, London W1. Tel: 01-734
7443. James Francis



ARNESSING SOUND

With the rapidly expanding
video market comes the
increasing demand for better
sound guality. Simple

extension of existing audio
facilities through the addition of
avideo cassette machine, a
colour monitor and a Q-LOCK
Synchroniser offers a new
dimension to your market.
QLOCK enables you for the first time to have precise synchronised
control over an audio, video or film machine matrix in any
combination.

Amongst the numerous features designed for maximum efficiency
with minimum operational complexity are:

® Q-SOFT dedicated software packages tailored to your individual
requirements and readily upgradable without the need to replace
hardware.

[ ) Integrol multi-standard SMPTE jam sync code generator with NEW
GEN-LOCK option for regenerating code.

® Use of tach pulses in ‘Wind' and time code in ‘Parking’ and ‘Play’
obviates the need for machine modifications.

® Optional hi speed readers.

® Hierarchy of control assigns machine commands to any
combination of machines, or any individual machine without
complex replugging.

® Manual or automatic record entry and exit.

® Complete system locator with ten cue point memories.

® Cycle (looping) facility for sound to picture repeat.

@ Five time code events.

® Can be integrated with
external computers utilising
RS232/422 protocols.
® User orientated design by
graduates of post production.
\ ® Supplied complete with
generator, readers, machine
| intertaces and all necessary
cabling and connectors.
Effectively combining any three
machines, be it video, audio or film, the Q-LOCK System controls the
whole machine matrix as a single piece of equipment, giving you
greaterflexibility, easiersound editing and improved accuracy.More
machines can be added on a chase basis.

To find out how Q-LOCK can streamline your existing
facilities, simply use the coupon or contact
Audio Kinetics direct.

Kinetic Centre Theobald Street Borehamwood
Hertfordshire WD6 4P] England

a

AUDIO KINETICS Telephone 019538118 Telex 299951 (Kintek G)

[ Please send me full details on @-LOCK I
NOME .

| COMIPONY . ettt ittt et e i et s |
ADAress ... e Post Code......

TelePhONE NO .. e e
Type of business Audio Video Film Broadcasting




ADC (USA)

ADC Products 4900 W 78th Street. Minneapolis, MN 55435. Tel: (612)
835-6800. Telex: 290321.

UK: Communication Accessories & Equipment Ltd, 70/80 Akeman Street,
Tring, Herts HP23 6AH. Tel: 0442 82 4011. Telex: 82362.

AMPHENOL —Tuchel (West Germany)

USA: Amphenol Connector Division, Buker Ramo Corp, 2801 S 25th
Avenue, Broadview, IL 60153. Tel: (312) 345-9000. Telex: 910-226 1974,
UK: Future Film Developments, 36/38 Lexington Street, London W1R 3HR.
Tel: 01-437 1892. Telex: 21624.

AUDIO ACCESSORIES (USA)

Audio Accessorles Inc, Mill Street, Marlow, NH 03456. Tel: (603) 446-333.
UK: Technicord Ltd, Melbourn House, 2 Black Bank Road, Little
Downham, Ely, Cambs CB3 2TZ. Tel: 035387 721.

CAE (UK)
Communication Accessories & Equipment Ltd, 70/82 Akeman Street,
Tring, Herts HP23 6AJ. Tel: 044282 4011. Telex: 82362.

CANFORD (UK)
Canford Audio, Stargate Works, Ryton, Tyne & Wear NE40 3EX. Tel:
089422 4515. Telex: 537792.

USA: Canford Audio (USA) Inc, 652 Glenbrook Road, Stamford, CN 06906.
Tel: (203) 324-2889. Telex: 643678.

CANNON (USA)

I;;I;%;ggon Electric, 666 East Dyer Road, Santa Ana, CA 92702. Tel: (714)
UK: Futu're Film Developments, 36/38 Lexington Street, London W1R 3HR.
Tel: 01-437 1892. Telex: 21624,

CLIFF (UK)
Cliff Electronic Components Ltd, 97 Coulsdon Road, Caterham, Surrey
CR3 5NF. Tel: 0883 47713. Telex: 8813346.

CONNECTRONICS (UK)
Connectronics Ltd, 20 Victoria Road, New Barnet, Herts EN4 9PF. Tel:
01-449 3663/4044. Telex: 8955127.

USA: Connectronics Inc, 652 Glenbrook Road, Stamford, CN 06906. Tel:
(203) 324-2889. Telex: 643678.

FUTURE FILM (UK)
Future Film Developments 36/38 Lexington Street, London W1R 3HR. Tel:
01-437 1892. Telex: 21624

MOSSES & MITCHELL (UK)
Mosses & Mitchell Ltd, Wydon Lane, Farnham, Surrey GU9 8QL. Tel: 0252
721236. Telex: 858820.

NEUTRIK (Liechtenstein)

geutrlk AG, Obergass 16, FL-9494 Schaan. Tel: 075 2.63.83. Telex:
H-77771.

UK: Eardley Electronics Ltd, Eardley House, 182/4 Campden Hill Road,

London W8 7AS. Tel: 01-221 0606. Telex: 299574.

USA: Philips Audio Video Systems Corp, 91 McKee Drive, Mahwah, NJ

07430. Tel: (201) 529-3800.

RENDAR (UK)
Wilmot Breeden Electronics Ltd, Durban Road, Bognor Regis, West
Sussex PO22 9RL. Tel: 0243 825811. Telex: 86120.

SWITCHCRAFT (USA)
Switchcraft Inc, 5555 North Eiston Avenue, Chicago, IL 60630. Tel: (312)
792-2700. Telex: 910-221 5199.

UK: FWO Bauch Ltd, 49 Theobald Street, Boreham Wood, Herts WD6 4RZ.
Tel: 01-953 0091. Telex: 27502.

SYMETRIX (USA)
Symetrix inc, 109 Bell Street, Seattie, WA 98121. Tel: (206) 624-5012.

TECHNICORD (UK)
Technicord Ltd, Melbourn House, 2 Black Bank Road, Little Downham,
Ely, Cambs CB3 2TZ. Tel: 035387 721.

2461\::33/:\;%&0 Accessories Inc, Mill Street, Marlow, NH 03456. Tel: (603)

TRIMM (USA)
Trimm Inc, 400 Westlake Street, Libertyville, IL 60048. Tel: (312) 362:3700.
UK: Future Film Developments, 36/38 Lexington Street, London W1R 3HR.
Tel: 01-437 1892. Telex: 21624,

TROMPETER (USA)
Trompeter Electronics Inc, 8936 Comanche Avenue, Chatsworth, CA
J91311, Tel: (213) 882-1020.

UK: Lee En%ineering Ltd, Napier House, Bridge Street, Walton-on-Thames,
Surrey KT12 1AP. Tel: 09322 43124,

TURNKEY (UK)
Turnkey, Brent View Road, London NW9 7EL. Tel: 01-202 4366
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EXPANSION'

TOOLS...NO

Already well known for its musicality and ultra low noise, The CX-1 Compressor/Expander offers pertormance
the EQF-2 Equahzer/Filter packs 3 bands of sweep EQ beyond any similar device previously available. Total
with peak/shelf and 12 dB of reciprocal boost or cut as transparency, headroom to spare, up to 100 dB of
well as an independent sweep hi and lo pass filter section expansion/gating without clicks, smooth acting “soft

inan A.Pl. sized module. With + 30dBm output capability, knee" compression and unique multi-function LED
the EQF-2 can fix thatimpossible part without adding any metering. It is simple to use, compact, powerful and
coloration of its own. effective.

Aphex Systems Ltd. 7801 Melrose Ave., Los Angeles, Ca. 90046
(213) 655-1411 TWX 910-321-5762 or: Aphex offices worldwide

Also available through: AKG Acoustics (U.K., Germany, Austria)




Metering

ALICE (UK)
Alice (Stancoil Ltd), 38 Alexandra Road, Windsor,
Berks. Tel: 07535 51056. Telex: 849323.

PPM drive circuit for analogue meter movements.

ALPS KEIKI

UK: Servo and Electronic Sales Ltd, 24 High Street,
Lydd, Kent TN29 9AJ. Tel: 0679 20252. Telex:
965265.

VU analogue meters.

A & R (UK)
Amplification & Recording (Cambridge) Ltd,
Denny End Industrial Centre, Waterbeach,

Cambridge CB5 9PB. Tel: 0223 861550.
LED column level indicator and accessories.

AUDIO & DESIGN (UK)
Audio & Design (Recording) Ltd, North Street,
ang;izigg, Berks RG1 4DA. Tel: 0734 53411. Telex:

LED display with four 12-section columns.

BACH-SIMPSON (UK/Canada)
Bach-Simpson (UK) Ltd, Trenant Estate,
Wadebridge, Cornwall, UK. Tel: 020881 2031.
Telex: 45451,

Bach-Simpson Ltd, PO Box 5484, 1255 Brydges
Street, London, Ontario, Canada. Tel: (519)
452-3200. Telex: 064°5843.

USA: Simpson Electric Company, 853 Dundee
é\gggrg Elgin, IL 60120. Tel: (312) 697-2260. Telex:

Analogue VU meters with instrument con-
struction; custom design service.

BOWMAR (USA)
Bowmar/ALl Inc, 531 Main Street,
01720. Tel: (617) 263-8365.

Acton, MA

Series of solid state analogue panel meters.

BURROUGHS (USA)

Burroughs Corp, PO Box 1226, Plainfield, NJ
07061. Tel: (201) 757-5000.

UK: Walmore Electronics Ltd, 11-15 Betterton
Street, Drury Lane, London WC2H 9BS. Tel: 01-836
1228. Telex: 28752/25177.

Gas plasma vertical bargraph display devices.

CAPITAL COMPONENTS (UK)

Capital Components, 28 East Street, Rochford,

Essex SS1 1PY. Tel: 0702 547252.

UK: Cliff Electronics Ltd, 97 Coulsdon Road,

gsaterham, Surrey CR3 5NF. Tel: 0883 47713. Telex:
13346.

12- or 20-segment LED column indicators and VU
meters with LED semicircle.

COMPONEX (Japan)
Componex Ltd, 48-56 Bayham Place, London NW1
0EU, UK. Tel: 01-388 7171. Telex: 27364.

Analogue VU meters, some available as PPMs;
mini VU meters and bargraph peak VU meters.

CROMPTON (USA)
See Ernest Turner/Crompton

DIXSON (USA)
Dixson Inc, PO Box 1449, Grand Junction, CO
81501. Tel: (303) 242-8863.

Range of analogue VU meters.

ESE (USA)
Ese, 142 Sierra Street, El Segundo, CA 90245. Tel:
(213) 322-2136.

14-LED column level indicators.

INOVONICS (USA)
Inovonics Inc, 503-B Vandell Way, Campbell, CA
95008, Tel: (408) 374-8300.

UK: Feldon Audio Ltd, 126 Great Portland Street,
London W1N 5PH. Tel: 01-580 4314. Telex: 28668.

Peak reading audio level indicator.
JEWELL (USA)

Jewell Electrical Instruments Inc, Grenier Field,
Manchester, NH 03108. Tel: (603) 669-6400.

Range of analogue VU meters.

McCURDY (Cananda)

McCurdy Radio Industries Ltd, 108 Carnforth
Road, Toronto, Ontario M4A 2L4. Tel: (416)
751-6262. Telex: 06963533.

USA: McCurdy Radio Industries Inc, 1711 Carmen

Drive, Elk Grove Village, IL 60007. Tel: (312)
640-7077. Telex: 910-222 0436.
UK: Seltech Equipment Ltd, Rose Industrial

Estate, Cores End Road, Bourne End, Bucks SL8
B5AT. Tel: 06285 29131. Telex: 848960.
with

Peak programme meter movement

electronics.

MINIFLUX (UK)
Miniflux Electronics Ltd, 8 Hale Lane, London
NW?7 3NX. Tel: 01.959 5166.

Range of LED peak level column indicators and
bargraph meters.

MODUTEC (USA)
Modutec Inc, 18 Marshall Street,
06854. Tel: (203) 853-3636.

Norwalk, CT

Range of analogue VU meters.

NEVE/CHROMATEC (UK)

Chromatec Video Products Ltd, 10 Barley Mow
Passage, London W4 4PH. Tel. 01-994 6477. Telex:
8811418.

UK: Neve Electronics International Ltd,
Cambridge House, Melbourn, Royston SG8 6AU.
Tel: 0763 60776. Telex: 81381.

USA: Rupert Neve Inc, Berkshire Industrial Park,
gBest)hels’ CT 06801. Tel: (203) 744-6230. Telex:
69638.

56-channel TV display, switchable to spectrum
analysis.

NTP (Denmark)
NTP Elektronik A/S, 44 Theklavej, DK-2400
Copenhagen NV. Tel: 01 10.12.22. Telex: 16378.

Wide range of light spot PPMs, gas discharge
PPMs, LED column meters, analogue meters, CRT
displays, etc.

PSI (USA)
Project Synthesis International, 500 Hidden Valley
Road, Grants Pass, OR 97526. Tel: (503) 474:2192.

LED column level indicator.

RACAL/BPL (UK)
Racal-British Physical Laboratories, Radlett,
Herts WD7 7HJ. Tel: 09276 4844. Telex 25312.

Wide range of analogue meters.

REBIS (UK)
Rebis Audio, Kinver Street, Stourbridge, West
Midlands DY8 5AB. Tel: 0384 71865.

20-LED column meter with switchable VU and
PPM characteristics.

RTW (West Germany)

Radio-Technische Werkstitten GmbH, Elbeallee
19, Postfach 718250, D-5000 Koin 71, West
Germany Tel: (0221)701055

UK: Audio & Design Marketlng, North Street,
Reading RG1 7DA. Tel: 0734 53411

Range of peak reading light column meters.

SEW (Japan)

UK: ITT Instrument Services, Edinburgh Way,

8Har|ow, Essex CM20 2DF. Tel: 0279 26811. Telex:
1146.

Analogue meters.

SIFAM (UK)
Sifam Ltd, Woodland Road, Torquay, Devon TQ2
7AY. Tel: 0803 63822. Telex: 42864.

USA: Selco Product Co, 7580 Stage Road,
Buenapark, CA 90621. Tel: (213) 921-0681. Telex:
655457.

Analogue VU and PPM meters in a wide range of
designs.

SOUNDEX (UK)
Bulgin Electronics Soundex Ltd, Park Lane,
Broxbourne, Herts EN10 7NQ. Tel: 09924 64455.

PPM meters with electronics.

STUDER (Switzerland)

Studer International AG, Althardstrasse 150,
CH-8105 Regensdorf. Tel: 01 840.29.60. Telex:
58489.

UK: FWO Bauch Ltd, 49 Theobald Street, Boreham
Wood Herts WD6 4RZ. Tel: 01-953 0091. Telex:
275

USA ‘Studer Revox America Inc, 1425 Elm Hill
Pike, Nashville TN 37210. Tel: (615) 254-5651.
Telex: 554453,

Dual plasma display meter with PPM or VU
characteristics.

SURREY (UK)
Surrey Electronics, The Forge, Lucks Green,
Cranleigh, Surrey GU6 7BG. Tel: 04866 5997.

PPM drive circuits for analogue meter movement
and complete free-standiag housings.

tts (West Germany)
tts-Electronic GmbH, Dammiihlenwe
Idstein. Tel: 06126 2014. Telex: 4128 297

4, D-6270

2-channel free-standing switchable PPM/VU LED
meter, LED phase meter.

ERNEST TURNER/ICROMPTON (UK/USA)
Ernest Turner Instruments, Totteridge Avenue,
gi:;gh Wycombe, Bucks. Tel: 0494 30931. Telex:
USA: Crompton Instruments Inc, 1562 Parkway
Loop, Tustin CA 92680. Tel: (714) 731-2333,

Analogue VU or PPM meters, stereo VU and PPM
versions, gas plasma bargraph meters.

UREI (USA)

United Recording Electronics Industries, 8460 San
Fernando Road, Sun Valley, CA 91352. Tel: (213)
767-1000. Telex: 651389.

UK: FWO Bauch Ltd, 49 Theobald Street, Boreham
Wood, Herts WD6 4RZ. Tel: 01-953 0091. Telex:
27502.

16- or 32-bargraph display generator using TV
monitor.

WESTON (USA)

Weston Instruments, 614 Frelinghuysen Avenue,
Newark, NJ 67114, Tel: (201) 242-2600.

UK: The Radio Resistor Co Ltd, 4 Trust Industrial
Estate, Wilbury Way, Hitchin, Herts SG4 OTN. Tel:
0462 4072. Telex: 826251.

Analogue VU meter movements.

WESTREX (USA)

Westrex, 2629 West Olive Avenue, Burbank, CA
91505. Tel: (213) 846-3394. Telex: 698254.

UK: Westrex Co Ltd, Bilton Fairway Estate, Long
9Dzrgv(;ed:;Greenford, Middx. Tel: 01-578 0957. Telex:

Light bar recording meter with 42in horizontal
scale and large projection meters. ]

Test equipment

ABACUS (UK)

Abacus Electrics, 10 Barley Mow Passage,
London W4 4PH. Tel: 01-994 6477. Telex: 8811418.
UK: Kirkham Electronics, Mill Hall, Mill Lane,
Pulham Market, Norfolk P21 4XL. Tel: 037976
594/639.

Ys-octave real time analyser and oscilloscope
adaptor.

ACOUSTILOG (USA)

Acoustilog Inc, 19 Mercer Street, New York,
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Test equipment

NY10013. Tel: (212) 925-1365.
Reverb timer and The Impulser.

AEC (West Germany)

Audio  Engineering Components GmbH,

Obertshausen, D-6053 Geleitstrasse 11. Tel: 610

44.23.24,

Export: Audio International Vertriebs GmbH, Box
229, Gonzenenheimstrasse 2B, D-6000

Frankfurt 56, West Germany. Tel: 611 50.47.33.

Telex: 413039.

27band ‘Ys-octave realtime analyser and
frequency response measurement equipment.
ALTAIR (USA)

Altair Electronics, 1694 Calle Zocalo, Thousand
Oaks, CA 91360. Tel: (805) 529-2496.

Tapeltransport diagnostic system.

AMBER (Canada)

Amber Electro Design Ltd, 4810 Jean Talon West,
Montreal, Quebec H4P 2NS. Tel: (514) 735-4105.
UK: Scenic Sounds Equipment Ltd, 97-99 Dean
g%eseg, London W1V SRA. Tel: 01-734 2812. Telex:

Muttipurpose audio test set with accessories,
weighting network kit and portable distortion
measuring set.

ANNIS (USA)

R B Annis Co, 1101 N Delaware Street,
Indianapolis, IN 46202. Tel: (317) 637-9282.

UK: Leevers Rich Ltd, 319 Trinity Road, London
SW18 3SL. Tel: 01-837 9054. Telex: 923455.

Range of magnetometers.

AWA (Australia)
Amalgamated Wireless (Australia) Ltd, PO Box

2516, Sydney 2000. Tel: 20233. Telex: 21515.
UK: Marconi Instruments Ltd, Longacres, St.
Albans, AL4 0JN. Tel: 0727 59292. Telex: 23350.

Low distortion oscillators, noise and distortion
meters, psophometer, and wow and flutter meter.

BACH-SIMPSON (Canada/UK)

Bach-Simpson Ltd, PO Box 5484, 1255 Brydges
Street, London, Ontario. Tel: (519) 452-3200. Telex:
0645843.

UK: Bach-Simpson (UK) Ltd, Trenant Estate,
Wadebridge, Cornwall PL27 6HD. Tel: 020 881
2031/3. Telex: 45431.

Wide range of test equipment including digital
and analogue multimeters, function generators
and frequency counters.

B & O (Denmark)

Bang & Olufsen, DK-7600 Struer. Tel: 07 85.11.22
UK: David Bisset Ltd, 52 Luton Lane, Redbourn,
Hertfordshire AL3 7PY. Tel: (058285) 2637.

Wide range of audio measuring equipment
including filters, wow and flutter meters, noise
meter, oscillators and stereo wattmeter.

B & K (Denmark)

Bruel & Kjaer A/S, DK-2850 Naerum. Phone 02
80.05.00. Telex: 37316.

UK: B & K Laboratories Ltd, Cross Lances Road,
Hounslow, Middx TW3 2AB. Phone: 01-570 7774.
Telex: 934150.

USA: Bruel & Kjaer Instruments Inc, 185 Forest

Street, Marlborough, MA 01752. Phone: (617)
481-7000.
Vast range of audio test equipment and

measuring microphones.

CONSILIUM (SWEDEN)

Conslllum Industri AB, Parkvagen 12, S$-17138
Solna. Tel: 08-83 22 36. Telex: 11083.

UK: Dawe Instruments Ltd, Concord Road,
Western Avenue, London W3 0SD. Tel: 01-992
6751. Telex: 934848.

Y4-octave analysers, sweep generator, noise

generator, and curve tracer monitor scope.

CROWN/AMCRON (USA)

Crown International, 1718 West Mishawaka Road,
Elkhart, IN 46514. Tel: (219) 294.5571. Telex:
810-295 2160.

UK: HHB Hire & Sales, Unit F, New Crescent
Works, Nicoll Road, London NW10. Tel: 01961
3295. Telex: 923393.

Realtime 32-band Ya-octave analyser and ‘audio
microcomputer’ programmable audio measure-
ment system.

DALELCO (DENMARK)

Export: Hammer Trading Co ApS, Dalen DK-3060,
Espergaerde.

UK: Telonic Instruments Ltd, 2 Castle Hill Terrace,
Maidenhead, Berks SL6 4JR. Tel: 0628 28057.
Telex: 849131,

and

Wow and flutter meter with oscillator

2-channel LF wattmeter.

DOLBY (USA/UK)

Dolby Laboratories Inc, 346 Clapham Road,
London SW9. Tel: 01-720 1111. Telex: 919109.
USA: Dolby Laboratories Inc, 731 Sansome Street,
San Francisco, CA 94111, Tel: (415) 392-0300.
Telex: 34409.

CAT98A noise weighting filter.

EMT (West Germany)

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

UK: FWO Bauch Ltd, 49 Theobald Street, Boreham
g\;ggg, Herts WD6 4RZ. Tel: 01-953 0091. Telex:
USA: Gotham Audio Corp, 741 Washington Street,
Nzeggegork, NY 10014, Tel: (212) 741-7411. Telex:
1 b

Range of wow and flutter meters with accessories.
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The unequ
irom Klark-Te

When vou're engineering
the sound system for a major
auditorium, you need something
special in fit-and-forget technology
.. the Klark-Teknik Rese
DN301. This Attenuating (
Fqualiser has an unfair
over the competition: the micro-
clectronic reliability of active-
vircuit filters and thick-film
technology carn it a 5-vear parts
warranty.

onst

ney response

Designed for theatres,
conference centres and multi-
media installations, 30 precision
laders give up 1o 15dB of cut at v
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England. ‘Telephone: (0562) 741515 Telex: 339821
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octave ISO frequencies matching
our DN60 Spectrum Analyser.
state-of-the-art 1)
sweepable high and low pass filters
and selectable low pass slope.
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unity, and a bu
s uninterrupted
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1. Greater R&D investment,
with 12% of all company
irectly involved in
new product development.

2. Consistent attention to
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3. Effective 'R

put noise <-90dBm
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Klark-Teknik Electronics Inc.
262a Eastern Parkway, Farmingdale,
NY 11735, USA.

production economies for
professional performance at
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during manufacture.
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product reference

Test equipment

EVENTIDE (USA)

Eventide Clockworks Inc, 265 W 54th Street, New
York, NY 10019. Tel: (212) 581-9290.

UK: Feldon Audio Ltd, 126 Great Portland Street,
London W1N 5PH. Tel: 01-580 4314. Telex: 28668.

Real time spectrum analyser for use with variety
of personal computers.

FARNELL (UK)
Famell Instruments Ltd, Sandbeck Way,
Wetherby, Yorkshire LS$22 4DH. Tel: 0937 63541.

Sine/square oscillator, X-Y chart recorders, dual
trace 12 MHz oscilloscope, digitally synthesised
signal generator, power meter.

FEEDBACK (UK)

Feedback Instruments Ltd, Park Road,
Crowborough, Sussex TN6 2QR. Tel: 08926 3322.
Telex: 95255.

USA: Feedback Inc, 438 Springfield Avenue,
Berkeley Heights, NJ 07922. Tel: (210) 464-5181.

Function generators, variable phase oscillator,
sine/square oscillator, electronic wattmeter.

FERROGRAPH (UK)

Audio Marketin_? Ltd, Unit 21, Royal Industrial
Estate, Jarrow, Tyne & Wear NE32 9XX. Tel: 0632
893092. Telex: 537227.

USA: NEAL-Ferrograph (USA) inc, 652 Glenbrook
Road, Stamford, CT 06906. Tel: (203) 348-1045.
Telex: 643678.

Tape recorder test set and ATU7 accessory for use
with RTS2 which provides balanced inputs and
outputs, monitor loudspeaker, meter loading,
weighting network, oscillator amplifier and
attenuator; frequency response analyser.

FIDELIPAC (USA)

Fidelipac Corp, 109 Gaither Drive, Mt Laurel, NJ
08057. Tel: (609) 235-3511. Telex: 710-897 0254.
Portable wow and flutter meter with internal
oscillator.

FORMULA SOUND (UK
Formula Sound Ltd, 3 Waterloo Road, Stockport
SK1 3DB. Tel: 061-480 3781.

2-channel, 20-band Yz-octave graphic equaliser
and analyser.

GENRAD (USA)

GenRad Inc, 300 Baker Avenue, Concord, MA
01742. Tel: (617) 369-8770. Telex: 923354.

UK: GenRad Ltd, Norreys Drive, Maidenhead,
Berks SL6 4BP. Tel: 0628 39181. Telex: 848321.

Range of microphones, preamplifiers and
accessories, sound level calibrators, integrated
realtime 's-octave analyser using 5in display
screen, chart recorder, narrow band spectrum
analyser, output power meter, random noise
generators.

GOLD LINE (USA)

Gold Line, PO Box 115, West Redding, CT 06896.
Tel: (203) 938-2588.

UK: Anglia CB Ltd, Yew Tree Farm, Brockford,
Stowmarket, Suffolk IP14 5PE. Tel: 04494 345.

Range of audio spectrum analysis systems.

GOULD ADVANCE (UK)
Gould Advance Ltd, Roebuck Road, Hainault,
Essex. Tel: 01-500 1000. Telex: 263785.

J3B test oscillator.

HEATH (USA)

Heath Co, Hilltop Road, Benton Harbour, Ml
49022. Tel: (616) 982-3411.

UK: Heath Electronics (UK), Bristol Road, Glos
GL2 B6EE. Tel: 0452 29451. Telex: 42179.

Sine and squarewave generators, oscillators,
distortion analysers, audio loads, strip chart
recorder and X-Y chart plotter.

HEWLETT-PACKARD (USA)

Hewlett-Packard Corp, 1501 Page Mill Road, Palo
Alto, CA 94304. Tel: (415) 493-1501. Telex: 348461.
UK: Hewlett-Packard Ltd, Kings Street Lane,

Winnersh, Nr Wokingham RG11 5AR. Tel: 0734
784774. Telex: 847178,

Function generators, oscillators, distortion
measurement set, wave analyser, spectrum

analyser, strip chart recorders and X-Y recorder
plotter.

INOVONICS (USA)

Inovonics Inc, 530B Vandell Way, Campbell, CA
95008, Tel: (408) 374-8300.

UK: Feldon Audio Ltd, 126 Great Portland Street,
London W1N 5PH. Tel: 01-580 4314. Telex: 28668.

Realtime V3-octave analyser and reverb analysis
system.

IVIE (USA)

Ivie Electronics Inc, 500 West 1200 South, Orem,
UT 84057. Tel: (801) 224-1800. Telex: 910-971 5884.
UK: FWO Bauch Ltd, 49 Theobold Street, Boreham

\2N08c21, Herts WD6 4RZ. Tel: 01-953 0091. Telex:
7502.

Handheld full-octave real time analyser, handheld
pink and white noise generator, handheld 30-band,
a-octave  analyser, microprocessor audio
analyser and range of calibration microphone
capsules, preamps and power supplies.

KENWOOD (Japan)

USA: Kenwood Electronics Inc, 1315
Watsoncenter Road, Carson, CA 90745, Tel: (213)
518-1700. Kenwood Electromcs Inc, 75 Seaview
Drive, Secaucus, NJ 07094.

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

Suitcase-mounted acoustic measuring system
includes chart recorder, level meter.

KIKUSUI (Japan)

UK: Telonic Instruments Ltd, 2 Castle Hill Terrace,
Maidenhead, Berks SL6 4JP. Tel: 0628 28057.
Telex: 849131.

Low distortion oscillator, function generator,
sweep generator, AC millivoltmeter, wow and
flutter meters, automatic distortion meter, voltage
and insulation resistance tester, and a wide range
of oscilloscopes.

KLARK—TEKNIK (UK)

Klark-Teknik Research Ltd, Walter Nash Road
West, Coppice Tradin Estate Kidderminster,
Worcs DY11 7HS. Tel: 0562 741515, Telex: 339821,
UK: Auto%raph Sales Ltd, Stable 11, British Rail
Camden Depot, Chalk Farm Road, London NW1
8AH. Tel: 01-267 6677.

USA: Klark-Teknik Electronics Inc, 262A Eastern

Parkway, Farmingdale, NY 11735. Tel: (516)
249-3600.
Realtime ‘s-octave spectrum analyser and

optional reverb analyser accessory.

LEADER (Japan)

Leader Electronic Corp, 2:6-33 Tsunashima
Higashi, Kohoku-Ku, Yokohama 223.

UK: Cybervox Ltd, 105/107 QOyster Lane, Byfleet,
Surrey KT14 7JH. Tel: 09323 51051. Telex: 262525.
Martron Ltd, 20 Park Street, Princes Risborough
Bucks. Tel: 08444 4414.

Audio system analyser, audio tester with signal
generator and AC millivoltmeter, frequency
response chart recorder, equalising amplifier,

distortion meter, wow and flutter meter, tape
speed checker, audio generator, low distortion
audio generator, AC millivoltmeter.

LEVELL (UK) -
Levell Electronics Ltd, Moxon Street,
Herts EN5 5SQ. Tel: 01-440 8686/449 5028.

Bamet,

oscillator, AC

Function generator, RC
detector and

microvoltmeters, electronic null
batter powered insulation tester.

LINDSAY (UK)

Lindsay Electronics Ltd, Ifton Hill House,
Portskewett, Newport, Gwent NP6 4TT. Tel: 0291
420517.

UK: Scenic Sounds Equipment Ltd, 97-99 Dean
gtr{;e:;egt, London W1V 5RA. Tel: 011734 2812. Telex:
7939.

Realtime '3-octave spectrum analyser.

LINDOS (UK)

Lindos Electronics, Sandy Lane, Bromeswell,
vggodbndge, Suffolk IP12 2PR. Tel: (Eyke) 03947
4

Portable audio analyser and wow and flutter set.

LOFT (USA)

Phoenix Audio Laboratory Inc, 91 Eim Street,
Manchester, CT 06040. Tel: (203) 649-1199,

UK: Turnkey, Brent View Road, London NW9 7EL.
Tel: 01-202 4366.

Portable test set for basic audio alignment,
calibration and testing.

LYONS (UK)
Lyons Instruments Ltd, Ware Road, Hoddesdon,
Herts EN11 9DX. Tel: 09924 67161. Telex: 22724.

Sine/square oscillator and distortion meter.

MARCONI (UK)

Marconi Instruments Ltd, Longacres, St. Albans
AL4 0JN. Tel: 0272 59292.

USA: Marconi Electronics Inc,
Court, Northvale, NJ 07647. Tel:
Telex: 710-991 9752,

100 Stonehurst
(201) 767-7250,

AF signal source, two tone signal source, AF
oscillator, wave analyser, distortion factor meter,
automatic distortion meter, AF power meter.

Klark Teknik DN60

McCURDY (Canada)

McCurdy Radio Industries Ltd, 108 Camforth
Road, Toronto, Ontario M4A 2L4. Tel: (416)
751-6262. Telex: 06963533.

USA: McCurdy Radio Industries Inc, 1711 Carmen
Drive, Elk Grove Village, IL 60007. Tel: (312
640-7077 Telex: 910-222 0436.

Audio level meter.

3M/MINCOM (USA)

3M/Mincom Division, 3M Centre, St Paul, MN
55101. Tel: (612) 733-1110.

UK: 3M UK Ltd, PO Box 1, Bracknell, Berks RG12
1JU. Tel: 0344 26726. Telex: 849371.

Wow and flutter meters,
generator, and audio test set.

wideband sweep

NAKAMICHI (Japan)

Nakamichi Research Inc, 1-153 Suzukicho,
Kodaira, Tokyo. Tel: 0423 42-1111. Telex: 2832610.
UK: Natural Sound Systems, 10 Byron Road,
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Wealdstone, Harrow, Middx HA3 7TL. Tel: 01-863

8622. Telex: 922573.

USA: Nakamichi USA Corp, 220 Westbury Avenue,

?artl_ﬁg’lace, NY 11514. Tel: (516) 333-5440. Telex:
44513,

Audio analyser.

NEPTUNE (USA)

Neptune Electronics Inc, 934 NE 25th Avenue,
Portland, Oregon 97232. Tel: (503) 232-4445.

UK: Court Acoustics (Sales) Ltd, 10-16 Mercer
Street, London WC2. Tel: 01-240 3648.

Realtime Va-octave spectrum analyser.

NEUTRIK (Liechenstein)

Neutrik AG, FL-9494 Schaan. Tel:
Telex: 77771.

UK: Eardley Electronics Ltd, Eardley House,
182-184 Campden Hill Road, London W8 7AS. Tel:
01-221 0606. Telex: 299574,

USA: Philips Audio Video Systems Corp, 91
McKee Drive, Mahwah, NJ 07430. Tel: (201)
529-3800.

Portable automatic level recorder and modular
audio measuring system.

NTP (Denmark)
NTP Elektronik A/S, 44 Theklavej, DK-2400
Copenhagen NV. Tel: 01 10.12.2. Telex: 16378.

075 263.83.

Stereo monitor oscilloscope,
generator.

PHILIPS (Netherlands)

Philips, Eindhoven, Netherlands. Tel: 040 79.11.11.
Telex: 511121.

UK: Pye Unicam Ltd, York Street, Cambridge CB1
2PX. Tel: 0223 358866. Telex: 81215

USA: Philips Test and Measuring Instruments Inc,
85 McKee Drive, Mahwah, NJ 07430. Tel: (201)
.5_293800

and gate/burst

product reference

Lindos

‘.OQ

00*‘3.

Lindos LA1

2-pen chart recorders, portable single-line chart
recorder, single and dual pen X-Y chart recorders,
LF generator, sweep generator, wow and flutter
meter.

POTOMAC (USA)

Potomac instruments Inc,
Avenue, Silver Springs, MD 20910. Tel:
589-2662.

932 Philadelphia
301)

Audio generator and audio analyser.

PYRAL (France)

Pyral SA, 47 rue de L’'Echat, F-94001 Creteil. Tel: (1)
207.48.90. Telex: 23742.

USA: Gotham Audio Corp, 741 Washington Street,
qléegv;e\g(ork, NY 10014. Tel: (212) 741-7411. Telex:

Realtime 28-band Va-octave analyser.

RACAL-DANA (UK)

Racal-Dana Instruments Ltd, Duke Street,
Windsor, Berks SL4 1SB. Tel: 07535 69811. Telex:
847013.

USA: Racal Dana Instruments Inc, 18912 Van
Korman Avenue, Irvine, CA 92715. Tel: (714)
833-1234.

2-tone signal generator and true RMS voltmeter.

RE (Denmark)

Radiometer Electronics A/S, Frederikssundsvej
254, DK-2700 Bronshoj.

USA: Radiometer Electronics US Inc, 811 Sharon
Drive, Cleveland, OH 44145, Tel: (216) 871-7617.
UK: Danbridge (UK) Ltd, Sherwood House, High
g(t;:get, Crawthorne, Berks RG11 7AT. Tel: 03446

Wow and flutter meter, and analyser.

RCF (ltaly)

Radio Cine Forniture, 43029 S§ Maurizio, Via
Notari, Milan. Tel: 0522 24.01.42.

UK: Covemain Ltd, Dunchurch Trading Estate,
London Road, Dunchurch, Rugby CV23 9LL. Tel:
0793 486945. Telex: 837537.

Realtime Va-octave spectrum analyser.

SENNHEISER (West Germany)

Sennheiser Electronic, D-3002 Wedemark 2,
Hanover. Tel: 05130 8011. Telex: 0924623.

UK: Hayden Laboratories Ltd, Hayden House,
Chiltern Hill, Chalfont St Peter, Gerrards Cross,
Bucks SL9 QUG. Tel: 0753 88447. Telex: 8492%

The next step

1m

Introducing the 1IN700 vom
Klark-Teknik Research. This is the
first of a new series of innovative
microprocessor-controlled Digital
Delay Lines with new and betier
price:performance ratio —
bringing true professional
performance in delay circuitry
within reach of more users than 26.5
ever before.

Specilication includes:
Frequency response +0.5 - 1.0dB

20H2-
Dyna

15kHz

<0.05%

range 20Hz-20kliz
tumveighted). Better than 85dB
Distortion (M) @ tkHz 4+ 10dBm
for any delay length.

Mamifactured by Klark-Teknik Research Limited
Coppice Irading Estate, Kidderminster DY 11 7H),
tagland. Telephone: (0562) 741515 Telex: 339821

262

NY 11735, USA,

ital delay-434 m sec.

DN700 is a rack mounted
l-in 3-out unit giving easily adjusted
delays up 10 434 milliseconds,
primarily for sound reinforcement
applications. Features include non-
\'Olcllll(‘ memory, an autlo-diagnostic
iliny, and lnmp(-rpnmf lockout
— with a minimum resolution of
5 ticroseconds.

The Klark-Teknik promise
— a bigger investment in
the future with:

L. Greater R& D investment,
with 12% of all company
personnel direcily
new product development.

2. Consistent attention 1o
production economies for
professional performance at
‘breakthrough’ prices.

3. Effective "Reliability Control’
during manufacture.

involved in
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Test equipment

USA: Sennheiser Electric Corp, 10W 37th Street,
New York, NY 10018. Tel: (212) 239-0190.

Universal
tester.

SOLIDYNE (Argentina)
Solidyne SRL, Tres de Febrero 3254, 1429 Buenos
Aires. Tel: 701-8622.

levelmeter and portable impedance

Audio frequency generator.

SOUND TECHNOLOGY (USA)
Sound Technology Inc, 1400 Dell Avenue,
(3:537r24pt5)ell CA 95008. Tel: (408) 378-6540. Telex:

UK: Precision Audio Marketiwg, Bimini House,
Christchurch Road, Virginia Water, Surrey. Tel:
09904 4416.

Tape recorder test system, signal generator and
distortion measurement system.

JE SUGDEN (UK)

JE Sugden & Co Ltd, Carr Street, Cleckheaton,
West Yorks BD19 5LA. Tel: 0274 872501.

Signal generator, AC millivoltmeter and distortion
measuring unit.

SURREY ELECTRONICS (UK)
Surrey Electronics Ltd, The Forge, Lucks Green,
Cranleigh, Surrey GU6 7BG. Tel: 0483 275997.

Single and 2-channel chart recorders to PPM
characteristic.

TEKTRONIX (USA)

Tektronic Inc, PO Box 500, Beaverton, OR 97077.
Tel: (503) 644-0161.

UK: Tektronix (UK) Ltd, Beaverton House, PO Box
ggsslgarpenden, Herts. Tel: 05827 63141. Telex:

Bandpass filter/amp,
analyser.

TECHNICAL PROJECTS (UK)
Technical Projects Ltd, 63 Victoria Street,
\aﬁ.lsigns;’:aor' Berks SL4 1EH. Tel: 07535 58154. Telex:

oscillator and spectrum

Audio measuring system test set and automatic
reverb timer.

UREI (USA)

United Recording Electronics Industries, 8460 San
Fernando Road, Sun Valley, CA 91352, Tel: (213)
767-1000. Telex: 651389.

UK: FWO Bauch Ltd, 49 Theobold Street, Boreham
Wood, Herts WD6 4RZ. Tel: 01-953 0091. Telex:
27502.

Mainframe X-Y plotter with wide range of modules.

WAYNE KERR RADFORD

Wayne Kerr Radford Ltd, Durban Road, Bognor
Regis, West Sussex PO22 9RL. Tel: 0243 825811.
Telex: 86120.

Audio measuring test set. RMS noise meter,
frequency response analyser, oscillator and
portable harmonic distortion measuring sets.

WHITE (USA)

White Instruments Inc, PO Box 698, Austin, TX
78767. Tel: (512) 892-0752.

UK: Scenic Sounds Equipment Ltd, 97-99 Dean
g;rge:seg, London W1V 5RA. Tel: 01-734 2812. Telex:

Realtime 27-band, 's-octave and 30-band - or
1/6-spectrum analyser.

WOELKE (West Germany)

Woelke Magnetbandtechnik GmbH,

Woelkestrasse 2.3, D-8069 Schweitenkirchen. Tel:

08444 394. Telex: 55547.

UK: Lennard Developments Ltd, 206 Chase Side,

Enfield, Middx EN2 0QX. Tel: 01-363 8238.

USA: Audicon Inc, 1200 Beechwood Avenue,

glsashé/ille TN, 37212. Tel: (615) 256-6900. Telex:
4494,

product reference

Wow and flutter meters, wave analyser and
automatic distortion meter.

XEDIT (USA)

Xedit Corp, 133 South Terrace Avenue, Mt Vernon,
NY 10550. Tel: (914) 668-0388.

UK: Scenic Sounds Equipment Ltd, 97-99 Dean
Street, London W1V 5RA. Tel: 01-734 2812.

Portable drift and flutter meter. [ |

Test tapes

AGFA (West Germanﬂs

Agfa-Gevaert AG, D-509 Leverkusen.

UK: Agfa-Gevaert Ltd, 27 Great West Road,

géegtford, Middx TW8 9AX. Tel: 01-560 2131. Telex:
154,

USA: Agfa-Gevaert Inc, 275 North Street,

g%ir“b%ro, NJ 07608. Tel: (201) 288-4100. Telex:

Range of recording test tapes in a variety of
widths and speeds to the DIN/IEC format only.

AMPEX (USA)

Ampex Corp, 401 Broadway, Redwood City, CA
94063. Tel: {415) 367-2011. Telex: 348464.

UK: Ampex Great Britain Ltd, Acre Road, Reading
RG2 0QR. Tel; 0734 875200. Telex: 848346.

Test tapes in all size formats between Y and 2 in
in full and separate tracking; 30, 15, 7%z and
3% in/s; EQ to DIN or IEC (30 in/s uses AES).

BASF (West Germany)

BASF AG, Carl Bosch Strasse 38, D-6700
Ludwigshafen/Rhein. Tel: 0621 601. Telex: 464811.
UK: BASF UK Ltd, Haddon House, 2-4 Fitzroy
Street, London W1P 5AD. Tel: 01-388 4200. Telex:
28649.

USA: BASF Systems Inc, Crosly Drive, Bedford,
MA 01730. Tel: (617) 271-4000.

IEC/DIN

Test tapes in all size formats to

specification only.

CAMFORD (UK)
Camford Productions, 4 Cambridge
g;agacote, Ruislip, Middx HA4 9JS. Tel:

Drive,
01.866

IEC format % in test tapes; full track 7%2 or
15 in/s.

FERROGRAPH (UK)

Audio Video Marketing, Unit 21, Royal Industrial
Estate, Jarrow, Tyne & Wear NE32 9HR. Tel: 0632
893092. Telex: 537227.

USA: Neal-Ferrograph (USA) Inc, 652 Glenbrook
Road, Stamford, CT 06906. Tel: (203) 348-1045.
Telex: 643678.

Series of Vs in test tapes including O VU DIN +
E%s, Ya-track alignment; NAB, DIN, IEC and CCIR

LENNARD (UK)
Lennard Develonmems Ltd, 205 Chase Side,
Enfield, Middx EN2 0QX. Tel: 01-363 8238.

Manufacture and distribution of test tapes.

MRL (USA)

Magnetic Reference Librav Inc, 229 Polaris
Avenue, Suite 4, Mountain View, CA 94043. Tel;
(415) 985-8187.

UK: FWO Bauch Ltd, 49 Theobald Street, Boreham
zvgggg, Herts WD6 4RZ. Tel: 01-953 0091. Telex:

Wide range of test tapes, each with calibration
graph; most available in Y in, ¥z in, 1in and 2in
and at 7'z, 15 and 30 in/s speeds (with three tapes
at 3% in/s); NAB, IEC and AES EQ.

STL (USA)

Standard Tape Lab Inc, 26120 Eden Landing Road,
No 5, Hayward, CA 94545, Tel: (415) 786-3546.
UK: Precision Audio Marketing, Bimini House,
Christchurch Road, Virginia Water, Surrey. Tel:
09904 4416.

Range of test tapes, Y in; 3%, 7%z and 15infs
NAB or IEC, also 30 in/s AES; mono or 2-track.
Other widths to order.

WEBBER (UK)

Webber Tapes Ltd, Coburg House, Western Road,
Wood Green, London N22. Tel: 01-889 9347.

UK: Pangbourne Musical Distributors Ltd, PO Box
19, Stratford-on-Avon, Warwickshire CV37 6SA.
Tel: 0789 68579. Telex: 317148.

Range of tapes with format and tone durations
NAB or IEC EQ available in %, %2, 1 and 2in
widths, variously at 7%z, 15 and 30 in/s. [ |

Cables

ALPHA (USA)

Alpha Wire Corp, 711 Lidgerwood Avenue,
Elizabeth, NJ 07207, USA. Tel: (201) 925-8000.
UK: Alpha Wire Ltd, Central Way, North Feltham
Trading Estate, Feltham, Middx. Tel: 01-751 0261.
Telex: 8813660.

Extensive range of wire and cables suitable for
audio and transmission use.

AUDICON (USA)

Audicon Marketing Group, 1200 Beechwood

Avenue, Nashville, TN 37212, USA. Tel: (615)

256-6900.

UK: Trad Electronic Sales Ltd, 149b St Albans

2Ré)237d, Watford WD2 5BB. Tel: 0923 47988. Telex:
41.

Range of multicore cable available in 32, 24, 10, 8,
4 or single pair configurations.

BELDEN (USA)
Belden Corp, PO Box 1331, Richmond, IN 47374,
USA. Tel: (317) 966-6661.
UK: Leonard Wadsworth & Co (Electronics) Ltd,
Warehouse Block F, Imber Court Trading Estate,
Orchard Lane, East Molesey, Surrey KT8 ODA. Tel:
01-398 4288. Telex: 264028.
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STEREO DISC AMPLIFIER 4

THE MOST THOROUGHLY RESEARCHED DISC AMPLIFIER THERE IS
For Broadcasting, Disc Monitoring and Transfer

Supercedes Stereo Disc Amplifier 2. Unique Response Variable Filter which provides, through a single
control knob, a 3dB turncver frequency variable between 13 and 4kHz but always with an appropriate phase
and amplitude characteristc for psychoacoustic considerations. Ring or write for full specifications:
SURREY ELECTRONICS LTD The Forge, Lucks Green, Cranleigh
Surrey GU6 7BG Telephone: 0483 275997




AUDIO LEVEL INDICATORS

These too represent the Sifam
response to popular demand.

They offer a performance almost as
good as vu meters to ANS 16.5 but at
very much lower cost. There are two
sizes, bothwith a choice ofthree styles
of presentation. The taut-band
movement, combined with a technically-advanced core magnetand
contained within a 26mm dia. barrel, make these meters especially suitable

Sifam Panel Meters and Knobs

FOR SUPREME TECHNICAL
PERFORMANCE AND APPEARANCE

CLARITY R22Avu

CONTROL KNOBS

What can be said about knobs —
besides the factthat Sifam knobs
are the perfect complement to
Sifam meters. They combine the
best features of styling, function,
handling and easy assembly:
there are six sizes from 10mm to
38mm in black, red or grey: short
knobs, long knobs, wing knobs:
all with plug-in figure dials,
pointers and caps in a range of
colours: collet-fixing and push-
on types. Plus slider knobs.

AL19WF

for portable mixers and recorders for stage and location use.

AL29B

VU METERS
Sifam vu meters are the real thing! They meet in all respects the technical
requirements of the American National Standard C16.5-1954 in terms of
dynamic characteristics, frequency response, harmonic distortion,
impedance, etc. There are three styles to choose from, each in three or four
sizes, all with the correct dial colour and alternative scale markings.

Fully detailed literature on all Sifam products is available on request.

r

UK

Sifam Ltd
Woodland Road
Torquay

Devon TQ2 7AY

‘ Tel: (0803) 63822
Telex: 42864

USA

Selco Products Co.
7580 Stage Road
Buena Park

CA 90621

Tel: (213) 921 6913
Telex: 655457

MONITORR28vu

PEAK PROGRAMME INDICATORS
These are available in three styles, again
in three or four sizes, fitted with a black
dial/white pointer and scaled either to
European broadcasting standards or
BBC specifications ED1476 and 7. Five
of them meet the technical requirements
of BS4297:1968 and the others, though
they do not conform in every detail, are
made available by customer demand.

DIRECTOR 14 ppm

CANADA

NorPam Electronics Inc
877 Alness Street

Unit 16, Downview
Ontario M3J 2X4

Tel: 416 736 0469
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Cables

Vast range suitable for most electrical and

electronic applications.

BICC (UK)
BICC General Cables Ltd, Helsby, Warrington,
Cheshire WA6 0DJ, UK. Tel: 092-82 2700.

PVC and polythene insulated cables including
multipairs, mic and loudspeaker leads.

BOFA (Sweden)

Cliff Electronic Components Ltd, 97 Coulsdon
Road, Caterham, Surrey CR3 5NF, UK. Tel: 0883
47713. Telex: 8813346.

Low cost aluminium foil screened cables with
integral drain wire (not flexible) and overall
screened multicore cables and stranded
conductors.

BIW (USA)

Boston Insulated Wire & Cable Co, 65 Bay Street,
Boston, MA 02125, USA. Tel: (617) 265-2102. Telex:
940604.

UK: Boston Insulated Wire (UK) Ltd, 1 Canbury
Park Road, Kingston-upon-Thames, KT2 6JY. Tel:
01-546 3384. Telex: 21885.

Specialist manufacturer of cables for OB and
studio use.

CANFORD AUDIO (UK)

Canford Audio, Star'?ate Works, Ryton, Tyne and
Wear NE40 3EX, UK. Tel: (091) 413 7171. Telex:
6§37792.

USA: Canford Audio (USA) Inc, 652 Glenbrook

Road, Stamford, CT 06906, USA. Tel: (203)
324-2889. Telex: 643678.

3way audio cable tester with seven test
_sequences.

CONNECTRONICS

(UK) Connectronics Ltd, 20 Victoria Road, New
Barnet, Herts EN4 9PF. Tel: 01-449 3663/4044.
Telex: 8955127.

USA: Connectronics Inc, 652 Glenbrook Road,
gtggwfgrd, CT 06906. Tel: (203) 324-2889. Telex:
43678.

Coloured mic cable and multicore cable for stage
boxes; modular stage link systems including
cables, connectors and stage boxes; multipair
cables available in six to 31 pairs.

DAVU (UK)

Davu Wire & Cables Ltd, Harrow Manorway, Abbe
Wood, London SE2 9AA, UK. Tel: 01.310 7036.
Telex: 896767.

Mic and subminiature cables.

EDCOR (USA)
Edcor 16782 Hale Avenue, Irvine, CA 92714, Tel:
(714) 556-2740.

Mic cable transmission system accepting up to
eight audio signals over a single mic cabie.

EMT (Switzerland)

EMT Franz GmbH, Postfach 1520, D-7630 Lahr,

West Germany. Tel: 07825 512. Telex: 754319.

UK: FWO Bauch Ltd, 49 Theobald Street, Boreham

\éVoS%g, Herts WD6 4RZ. Tel: 01-953 0091. Telex:
7502.

USA: Gotham Audio Co_rlp, 741 Washington Street,

New York, NY 10014. Tel: (212) 741-7411. Telex:

12969.

Specially designed range for audio applications
with ‘Reusen’ shielding.

FUTURE FILM (UK)

Future Film Developments, 36/38 Lexington
Street, London W1R 3HR, UK. Tel: 01:437 1892.
Telex: 21624,

Mic cables with ‘Reusen’ shielding and multipair
cables — M Serijes to 51 pairs and J Serjes to 32
pairs.

GOTHAM (West Germany/Austria)
Gotham Audio Corp, 741 Washington Street, New

product reference

Ig;l;ngY 10014, USA. Tel: (212) 741.7411. Telex:
UK: FWO Bauch Ltd, 49 Theobald Street, Boreham

\éVoS%g, Herts WD6 4RZ. Tel: 01-853 0091. Telex:
7502.

High quality mic cables with double layer ‘Reusen’
shielding, multi-pair snake and RF-proof shielded
cable.

ILLINOIS (USA)
lllinois Cable Company, 8225 N Christiana,
Skokie, IL 60076, USA. Tel; (312) 679-0160.

2- and 3-conductor shielded cable, and multipair
cable available in three to 27 pairs in 7x 30 or
16 x 30 gauge.

LECTRIFLEX (UK)

Lectriflex Cables & Accessories Ltd, The
Paddocks, Frith Lane, Mill Hill, London NW7 1PS.
Tel: 01-349 2011. Telex: 28915.

Instrumentation cables in single to 100 pairs.

LEMO (UK)
Lemo (UK) Ltd, 12 North Street, Worthing, Sussex
BN11 1DU. Tel: 0903 34543.

Range of coloured tapered cable sleeves and
socket identification washers for standard and B
range connectors.

KEITH MONKS (UK)

Keith Monks (Audio) Ltd, 26-28 Reading Road,
South Fleet, Aldershot, Hants, UK. Tel: 02514
20568. Telex: 858606.

USA: Keith Monks (USA) Ltd, 652 Glenbrook Road,
Stamford, CT 06906. Tel: (203) 348-4969.

Stackable cable drums.

NEK (Norway)
Norsk Elektrisk Kabelfabrik, Etterstadkroken 9,
PO Box 23, Bryn, Oslo 6. Tel: (02) 67.41.80. Telex:

18001.
UK: NEK (UK) Ltd, 88 Easton Street, High

Wycombe, Bucks, Tel: 0494 447024,

Wide range of mic and multipair cables from two
to 10 pairs.

PANDUIT (UK)
Pandult Ltd, Lordswood Industrial Estate, 61/65
gggg? Ig Road, Chatham, Kent MES 8YT. Tel: 0634

Range of cable ties, cable ducting, wiring aids and
accessories.

PLAN AUDIO (UK)
Plan Audio, 27B Bell Street, Reigate, Surrey. Tel:
07372 22249.

Powerline: range including instrument cables with
jacks and mic and speaker cables.

PRO-CO (USA)
Pro-Co Sound Inc, 135 E Kalamazoo Avenue,
Kalamazoo, MI 49007. Tel: (616) 342-0269.

Mic and line level cables using Belden cable.

PRO SOUND (USA)
Pro Sound, 13717 S Normandie Avenue, Gardena,
CA 90249, USA. Tel: (213) 770-2330.

Coloured mic cables with Switchcraft XLR-type or
miniature QG connectors.

PROPHON (UK)
Prophon Sound Ltd, 90 Wilsden Avenue, Luton
LU1 5HR. Tel: 0582 30726.

Active stage boxes with jack or XLR connectors.

SOUND APPLICATIONS (USA)
Sound Applications Ltd, 342 Lexington Avenue,
Mount Kisco, NY 10549, USA. Tel: (914) 241-0034.

Coloured audio cables 20- or 24-gauge, for guitars,
headphones, mics and speakers.

STATESIDE (USA)

Peavey Electronics Corp, 711 A Street, Meridan,
MS 39301, USA. Tel: (601) 483-3565.

UK: Peavey Electronics (UK) Ltd, Unit 8, New Road,
?é%%ewood, Uckfield, Sussex TN22 5SX. Tel: 0825

Straight or curled stage leads using Belden cable
and Switchcraft jacks.

TECHNICORD (UK)

Technicord Ltd, Melbourn House, 2 Black Bank
Road, Little Downham, Ely, Cambs CB6 2TZ, UK.
Tel: 035387 721.

Coloured audio leads with Switchcraft XLR-type
connectors; ‘Reusen’ screened ultra-flexible
equipment cable; equipment lead.

TROMPETER (USA)

Trompeter Electronics Inc, 8936 Comanche
Avenue, Chatsworth, CA 91311. Tel: (213) 882-1020.
UK: Lee Engineering Ltd, Napier House, Bridge
Street, Walton-on-Thames, Surrey KT12 1AP. Tel:
09322 43124.

Range of patch cords, cable assemblies, plus
twinax, triax, and quadrax cables.

WHIRLWIND (USA)

Whirlwind Music Inc, PO Box 1075, Rochester, NY
14603, USA. Tel: (716) 663-8820.

UK: Atlantex Music Ltd, 1 Wallace Way, Hitchin,
Herts SG4 OSE Tel: 0462 31511. Telex: 826967.

Straight or curled instrument and mic cables with
high quality jacks; patch cords from 1 ft length,
multiway systems with stage boxes, multicores
and multiple connectors for mixer.

WIREWORKS (USA)
Wireworks Corp, 380 Hillside Avenue, Hillside, NJ
%ggs, USA. Tel: (201) 686-7400. Telex: 710-985

Range of hardwired mic multicable systems
comprising stage box, multicore and individual
tails for mixer; mic cables with XLRs; cable
testers and cable marking system. ]
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SOMETHING SPECIAL IN ELECTRONICS?

Prototype Development Systems Ltd. provides a unique service.
We offer a complete package:
e design e hardware e software e advice ¢ documentation e
Hybrid microcircuit production aids.
Interfaces for ATE, measurement and control.

Whether it's a One-off, small-quantity production, or modifications to
standard instruments, we are able to assist you with your problems.
Keep pace with technology and shed some of those
expensive R & D costs.

@ Repair & Calibration service operating to National Standards.

o) PROTOTYPE DEVELOPMENT SYSTEMS LTD

A-11 Enterprise House, 44-46 Terrace Road, Walton-on-Thames,
Surrey KT12 2SD Tel: Walton-on-Thames (093 22) 45670




PCM DIGITAL

!

AUDIO EQUIPMENT

Studio Recorders

City Wall House

A
Sony Broadcast Ltd.

,\
SONY, {5 Basing View, Basingstoke

Hampshire RG21 2L A

Broadcast  unied Kingdom
PRO. AUD'O Telephone (0256) 550 11

International +44 256 55011
Telex 8584 24
Fax G2/G3(0256) 794585




ISE

DIGITAL AUDIO

HE Compact Disc is currently

being marketed solely as a
source of wvery high quality
stereophonic audio, but there’s more
to it than that, the use of some
facilities as yet being undecided by
the Sony/Philips originators.

Like an analogue disc there is a
run-in section, the music section and
a run-out section all of which may
contain information in a digitally
encoded form. Within the run-in
section Compact Discs have a table
of contents recorded (known as
TOC). The TOC includes the
number of recorded tracks together
with their time from the start of the
disc in minutes, seconds and
frames—a frame being 1/75th of a
second and not a SMPTE type
frame. In addition the TOC includes
the time from the end of the lead-in
area to the start of the lead-out area,
plus the identification number of the
disc which corresponds to its
catalogue number.

Within the music sections of the
disc there is the potential to record
(and recover) eight separate sub-
codes knownas P, Q,R,S, T, U, V,
and W. The data contained in each
of the sub-code channels, which are
identical, is multiplexed into the
digital audio data.

As yet only sub-code channels P
and Q have allocated uses, the P
channel being used for the pause
signal between music tracks and at
the beginning of the lead out area.
The Q channel being divided into a
number of sections which include

A technical introduction

Following the two articles on aspects of Compact
Disc which we carried in the July issue, Hugh Ford
now completes our current overview of the system
with further technical comments, and summarises
aspects of the system covered in our previous

articles.

instructions to tell the player if a
particular section is with or without
pre-emphasis and if it is a 2-channel
or 4-channel recording.

The data section of the Q channel
includes track number (TNQ), time
in minutes, seconds and frames and
the International Standard Record-
ing Code (ISRC) for the recording,
this including the country of origin,
the owner, the year of recording and
the serial number of the recording.

This is a rather simplified
summary of the sub-code channels,
as for instance the Q channel has
three different modes.

Laser disc
Like a conventional record the
Compact Disc has a spiral of tracks,
but on a 1.6 um track pitch starting
at the inside of the disc and working
outwards—this allowing smaller
diameter discs to be produced in the
future. The current 120 mm
diameter disc has about 20,000
information spirals in the
programme area which covers
50 mm to 116 mm diameter with the
lead-in area occupying 46/55 mm
diameter.

The digital recording takes the
form of a series of laser cut pits

0.5 um wide in eight different
lengths between 0.833 um and
3.56 um as shown in Fig 1.

As can be readily appreciated it is
no simple matter to follow the very
fine tracks on the disc. Whilst it
would be impossible to follow the
tracks by pure mechanical means the
specified eccentricity of the disc is
+50 um about its 15 mm centre hole.
When replaying a disc this permitted
eccentricity is corrected by a track
following servo system.

How is the disc made

Whilst the original recording may
take any form, the recommended
master for transfer to Compact Disc
takes the form of a digital recording
on a % in U-Matic type video
cassette recorder using a PCM
adaptor such as the Sony PCM 1610
which handles 16 bits at a sampling

This is
Disc

frequency of 44.1 kHz.
identical to the Compact
technical requirements.

SMPTE type timecode is recorded
on analogue track 1 of the video tape
(the maximum music duration being
60 min) with the analogue track 2
being used to record the P and Q
sub-code information (no format
being defined for the Q, R, S, T, U,
V, and W sub-code channels).

The video cassette is then used at
the start of the mastering process
where the audio and data from the
video cassette are electronically
formatted into the compact disc
code and fed to a laser beam
recorder (Fig 2).

The master disc starts life as an
optically flat glass disc on to which is
applied an adhesive layer followed
by a layer of photo resist which is
cured by heating—the resist master
disc is then ready for recording.
Under climatically controlled dust-
free conditions a laser modulated by
the encoded digital data is focused
on to the disc using a servo system
which controls the laser’s focus by
examining the reflected spot from
the disc’s surface. The formation of

FIG.1
RECORDED PITS
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1-6 pm

) TS

0 83370 3.56um

FIG.2
RECORDING ENCODER
PCM 44.1kHz | ENCODER 4-32Mb/s | LASER DISC
MASTER AUDIO RECORDER
suB- SMPTE
CODE TIMECODE
SUB-CODE
EDITOR/
PROCESSOR
KEYBOARD DISPLAY
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to Compact Disc

the spiral and the required constant
(1.2 m/s) linear velocity of the disc
are under computer control.

In the next process the recorded
resist master is developed in an
etching process during which the
transmission of a laser beam
through the disc is used to monitor
the geometry of the pits being etched
in the disc.

Once development is complete the
glass resist master disc receives a thin
silver  plating  allowing  final
mechanical and initial electrical
inspection before the preparation of
a nickel shell by electroplating. As
with analogue disc production this
master is known as the ‘father’. By
further plating processes ‘mothers’
are made from the ‘father’ with the

Hugh Ford

mothers being plated to produce
‘sons’ or stampers as shown in Fig 3.
The final product is injection
moulded from transparent plastic
using the stampers and an
aluminium layer is evaporated on to
the indented side of the plastic to
provide a reflective surface for the
readout laser. This surface is then
provided with a protective film
30 um thick with the overall
thickness being 1.2 mm (Fig 4).
Labelling is done on the protective
layer with readout being through the
thickness of the transparent disc
which has a refractive index of 1.5.

Reading the disc
The digital readout of the pits in the
disc poses a number of problems in

FIG.3
REPLICATION

L J
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GLASS DISC

ADHESIVE & PHOTORESIST

RECORDED BY LASER

ETCHED & SILVER PLATED

ELECTROPLATED

FATHER

MOTHER

SON { STAMPER )

INJECTION MOULDING

the minute dimensions
involved—0.5 um wide pits on a
1.6 um track pitch. Basically the

view of

laser optical system has to be
accurately focused on to the disc
whiist tracking the spirals with the
disc run at a constant linear velocity.

Constant  linear  velocity is
obtained by locking the disc rotation
servo motor to the data rate from
the disc during replay, but the run-
up to the correct speed is a rather
complicated process.

Focusing and tracking are further
problems which require a sled motor
to move the optical pickup system
across the disc in conjunction with a
2-axis servo device which moves the
optical system vertically for focusing
and laterally to provide fine control
of the tracking.

The two axis control is achieved

by moving the optical system with
electromagnetic transducers which
work in a similar way to a
loudspeaker, one for each axis.

The optical system is arranged
such that light patterns, as shown in
Fig 5, are obtained when the optical
system is too far from the pits, too
close or correct. These patterns are
detected by four detectors 1, 2, 3and
4 which are combined as follows to
control the focus servo coil:

(1+3)—(2+4) > 0 Optics too close
(1+3)—(2+4) = 0 In focus
(1+3)—(2+4) < 0 Optics too far

The added outputs of these four
detectors also provide the digital
readout from the disc in addition to
working with two further side spot
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FIG.4
THE FINAL DISC
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Compact Disc
introduction

detectors which detect the pit posi-
tions as shown in Fig 6. Sensing the
three outputs provides information
for the 2-axis servo and the sled
motor to track the spiral on the disc.

Remembering that the recorded
surface of pits is buried in the plastic
mouldings of the disc a significant
distance below the surface, the sur-
face itself is well out of focus. This
means that surface defects including
fingerprints and debris will be well
out of focus and thus have a
minimal effect upon the read-out of
data.

Signal processing

Normal sources of digital audio for
transfer to Compact Disc take the
form of a continuous stream of
digital data based on sampling at
44.1 kHz with 16-bit resolution per
channel for the left and right chan-
nels. This data arrives without any
form of error correction or detec-
tion.

The requirement for the Compact
Disc system is to reformat this data
in a suitable form for recording onto
disc whilst adding error detection
and correction and also the control
data channels P, Q, R, S, T, U, V
and W.

In order to reduce the frequency
of transitions whilst reducing the DC
content of the code and providing a
suitable self clocking element in the
code, a system known as eight to 14
modulation (EFM) is used, the
recorded data being in the form of
blocks of data known as frames.

EFM works such that there is a
one recorded at least once in every
10 digits with consecutive ones being
separated by at least two zeros. Fig 7
shows the relationship between the
EFM data and the pits, a one being
represented by the edges of each pit.

Reference to Fig 8 shows how the
digital audio is transformed for
recording onto disc. The original
audio signal is first divided into sym-
bols each of eight bits, a stereo
signal consisting of 2x(8x2)=32
bits or 32/8 =4 symbols.

At this stage six samples from
each of the left and right channels
are combined to form 6x4=24
symbols which form the audio part
of each frame. From here the digital
audio passes to the error correction
part of the system in the form of a
Cross Interleave Reed Solomon
Coder (CIRC) which adds redun-
dant P and Q parity data (not to be
confused with P and Q control data)
adding a further 8 symbols to the
frame now consisting of 24+ 8 =32
symbols each of 8 bits. This system
allows subsequent detection and cor-
rection of data errors on replay.

Before the EFM encoder a further
symbol of 8 bits is added, this con-
sisting of 8 control bits, one for each
of the P, Q, R, S, T, U, V and W
channels. At this stage each frame
contains the data shown in Table 1
at a frame rate of 7.35 kHz.

This symbol stream is passed to
the EFM modulator where each 8-bit
symbol is converted to 14 bits with
the addition of 24 synchronisaton
bits and 102 coupling bits to each
frame, three coupling bits being used
to join each of the 33 symbols and
the synchronisation signal, the final
frame to be recorded having 588 bits
at a data rate of 4.32 Mb/s.

Replay

Different disc players use different
methods to recombine the audio
signals, but all players have to deal
with the same recorded format.
Basically the differences between

to analogue conversion methods and
the subsequent filtering which ef-
fects the phase shift and overshoot,
plus the amount of sampling fre-
quency related components in the
output.

With the exception of the P and Q
sub-codes no current players use the
full set of sub-code channels, the P
channel being used to mute the
audio output between tracks and the
Q channel to switch the pre-
emphasis circuits.

Overview
The Compact Disc system is capable
of an excellent performance given

thing that the record industry seems
to find difficult at the moment!

Experience to date shows that
most discs have acceptable error
rates with few uncorrected errors
being apparent as ‘spits’ in the
recorded material. Unfortunately
there appears to be some confusion
about the timing of the P sub-code,
with the result that premature mutes
occur on some discs.

Another factor is that mistracking
is not a thing of the past and players
vary in their tracking capabilities.

Given good recordings there is in
my opinion no comparison between
the sonic qualities of a