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THE WONDERFUL SOUND OF RADIO £
ABBEY ROAD - DESIGNING A SOUND MIXER
MINIFLUX TEST METERS REVIEWED
MUSIC OFF THE STREETS



www.americanradiohistory.com

Drop in
atop

studio
recorder

London made

C.B.S. Records, Aylesbury, have chosen Leevers-Rich ¢ inch 1
stereo, 1 inch 8-track tape machines and A501 graphic equalisers LEEVERS‘RICH
for the in-plant production of 1 inch masters. These are now :

tailor-made for use on their Gauss high speed tape duplicator,.

Both musicassettes and 8-track stereo cartridges are being EQU”DMENT LIMITED

produced at Aylesbury for world wide distribution on C.B.S labels.
A Member of the MCP Group

Nick Nichols at our London Office knows the scene. Ring him at 01-874 9054

Remember there are over 1200 Leevers-Rich professional % inch recorders installed in London alone
319 TRINITY ROAD - WANDSWORTH - LONDON SW18 - 01-874 9054 - CABLES LEEMAG LONDON SW18
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Advertiser's Announcement
Voriexion
This is a high fidelity amplifier (0.30% inter-  THE VORTEXION 50/70 WATT ALL SILICON AMPLIFIER
fulation distortion) using the circuit of ”
ronuor( l110(1)I“?,'nrelliflll?lre]lo(;]() \:/5:11tgAllfplcigermwilh WITHJUIFT'IN ‘!'WAY MIXER USING FETS
its elaborate protection against short and g ...

overload, etc. To this is allied our latest T e = e S —_
development of F.E.-T. Mixer amplifier,
BASS TREBLE o

again fully protected against overload and

completely free from radio breakthrough. - o -
The Mixer is arranged for 2-30/605 O O ﬁ ﬁ b O

balanced line microphones, [-HiZ gram ‘5 - T . -

input and I-auxiliary input followed by bass &

. i'l; ON 1o /70/FET "

and treble controls. 100 volt balanced line Lﬂ e &(

output or 5/158% and 100 volt line. o il = ‘
‘ -~ -

50/70 WATT ALL SILICON AMPLIFIER WITH BUILT-IN 5-WAY MIXER USING F.E.T's

This is similar to the 4 way version but with 5 inputs and bass cut controls on each of the three low impedance balanced
line microphone stages, and a high impedance (10 meg) gram stage with bass and treble controls plus the usual line or tape
input. Al the input stages are protected against overload by back 1o back low noise, low intermodulation distortion and
freedom from radio breakthrough. A voltage stabilised supply is used for the pre-amplifiers making it independent of mains
supply fluctuations and another stabilised supply for the driver stages is arranged to cut off when the output is overloaded
or over temperature. The output is 759 eflicient and 100 V balanced line or 8-165 output are selected by means of a rear
panel switch which has a locking plate indicating the outpul impedance selected

100 WATT ALL SILICON AMPLIFIER. A high quality amplifier with 8 ohms-15 ohms or 100 volt line output

for A.C. mains. Protection is given for short and open circuit output over driving and over temperature. Input 0.4 V on
100K ohms.

THE 100 WATT MIXER AMPLIFIER with specification as above is here combined with a 4-channel F.E.T.
mixer, 2-30/6050 balanced microphone inputs, 1-HiZ gram output and l-auxiliary input with tone controls and mounted
in a standard robust stove-enamelled steel case. A stabilised voltage supply feeds the tone controls and pre amps, com-
pensating for a mains voltage drop of over 25 % and the output transistor biasing compensates for a wide range of voltage
and temperature. Also available in rack panel form.

200 WATT AMPLIFIER. Can deliver its full audio power at any frequency in the range of 30 ¢/s-20 Kc/s -1 dB
less than 0.2% distortion at I Kc's. Can be used to drive mechanical devices for which power is over 120 watt on continuous
sine wave. Input | mW 600 ohms. Output 100-120 V or 200-240 V. Additional matching transformers for other impedances
are available.

Since we have been supplying professional
mixers for 25 years we have delayed the

F.ET. MIXERS and PPM’s introduction of solid state units until
they were at least as good as their valve
counterparts. (Which  will continue

where required.)

The various sections of the F.E.T.
mixers and BBC type PPM’s have been
performing successfully for several years
in other equipments with complete reli-
ability. The PPM also uses an F.E.T. in
its time constant circuit so that polyestel
capacitors can be used. The response
from the 6005t output (252 source
impedance) is level 20 Hz to over 30 kHz
with very low intermodulation distor-
tion to zero level 4 12 dB. The input
signal voltage range is over twice that
of the valve unit and the noise at least

halved.
VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, S.W.19
Telephone : 01-542 2814 and 01-542 6242 3/4 Telegrams: “Vortexion London S.W.19’*
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MEET THE FAMILY.

We’ve been in the microphone same high acoustic quality that has
business for over 40 years now. set standards all over the world.
And in all that time we’ve built All these products are shown
up quite a family. and explained in detail in the Beyer
Ribbon mikes, moving coil mikes, Dynamic Catalogue.
headphones, stands, accessories, Which, if vou are at all interested
the lot. in better equipment, is something
Over 50 in fact. you should send for.

All these products, made to the

avasavanyy
LAY

r =
1 To: Beyer Dynamic (GB) Ltd., 1 Clair Road,

1

e | Haywards Heath, Sussex. :

w 1 Telephone Haywards Heath 51003 '

{ 1

1 Please send me full particulars and illustrated !

: brochurewf the Bever Dynamic products. :

[} & 1

I Name 1

i 1 :
: \ddress :

i 1

BEYER DY"NAMIC by e e T T T R !
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What is a reference standard

The development of loudspeakers would be very !
much simplified if a true reference standard of
sound reproduction were available. Years ago the %
axial frequency response characteristic was used as
a standard for comparison but this was found to
have considerable pitfalls. It has been stated that a
good loudspeaker has a sensibly flat frequency
response characteristic but a loudspeaker with a
flat frequency response is not necessarily a good
loudspeaker. This is very true as the static fre-
quency response can be considerably different
from the dynamic response i.e. the response to
transients. Transient distortion exists in all loud-
speaker systems in varying degrees and it can be
demonstrated that the lower the transient distor-
tion the more lifelike the sound. During the last
few years Radford have concentrated particularly
on eliminating transient distortion from drive
units and a realism of reproduction is obtained not
previously possible. The two loudspeakers shown
here can be considered as reference standards
for their size. The TRI-STAR 50 is probably the
smallest size wide range high power loudspeaker
system available to-day. It uses a closed back type
mid range unit as it operates in the same enclosure
as the base driver. The MONITOR uses an open
back type mid range unit and is therefore contained

| =axa

MONITOR For shelf and floor mounting
TRI-STAR 50 A sealed enclosure for on a suitable stand. Uses three drive
shelf mounting. having three units. Mid units. Sealed enclosure for bass driver.

in a separate enclosure from the bass driver. Both
loudspeakers have a frequency response 34 dB
from 60 Hz to 20 kHz which is just about as flat as
can be obtained from present techniques.

range driver is a pressure type with
enclosed back. Provides high performance
with small size. Power handling capacity
50 watts. Matching impedance 8-16 ohms.
Size: 21 x 12 x 9 in. (53 x 32 x 23 ¢m.)

Open back type mid range driver fitted in
separate enclosure. Power handling
capacity 50 watts. Matching impedance
8-16 ohms. Size: 30 x 12 x 104 in. (76 x
303 x 264 cm.) Weight: 43 |b. (194 Kg.)
Price: £60-00.

Weight: 35 Ib. (16 Kg.) Price: £42-50.

Electronics is a more precise science than acoustics and standards can more readily be established from specific data. The perfor-
mance standards of the SC.24 pre-amplifier and SPA.50 power amplifier are not equalled by any other amplifier system at the present
time. However, many people with sensitive hearing believe that they can hear the difference between good quality amplifiers of
different makes having a high specification.  The SC.24, SPA.50 combination has been designed to provide a high standard of listening
performance as well as a high specification. Among the subtle factors to achieve this are the elimination of cross-over distortion-
by complementary symmetry output and an extraordinary overload capacity of all the sections comprising the amplifier system
with virtually zero hum and noise output.

Radford aim to make its products a reference standard for others. Write for a leaflet describing the above products or better still
visit a franchised Radford dealer for a demonstration and study the quality of workmanship.

PRE-AMPLIFIER CONTROL UNIT TYPE SC.24 A comprehensive stereo unit provid-
ing considerable facilities and flexibility. Qutput sufficient to drive any power amplifier.
Mains operated. Size: 164 x 44 x 93in. (415 x |14 x 24 cm.) Weight: 17 |b. (7-7 Kg.)
Price: £80-00.

POWER AMPLIFIER TYPE SPA.50 A dual channel power
amplifier with power output exceeding 50 watts r.m.s. con-
tinuous per channel. Size: 103 x 4% x 13in. (27 x 11§ x 33 em.)
Weight: 22 |b. (9-9 Kg.) Price: £85-00.

;

RADFORD AUDIO LTD., BRISTOL BS3 2HZ

10 MUSEUM ST. LONDON, W.C.|

EXPORT EXPOTUS LTD.
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POWER AMPLIFIER SOLID STATE
100 watts Type 744 50 watts Type 743

|

- .
&mmp/an]
A long term investment for you and your customer

by a Company with forty years experience in Audio
design.

The first of a special range of equipments with
built in USER VALUE. Engineered to the
highest technical specification and setting a
new standard for the reliability requirements of
professional and rental use. An amplifier of
great distinction, to set a standard by which
others will be judged.

For its complete specification to I.E.C. 268.3 and
for information on other amplifiers, micro-
phones, studio equipment and loudspeakers

write to us at. ..

100 watts continuous R.M.S. 4 hour I.E.C. Test.

A new technique of assembly using flexible printed
wiring, interchangeable modules and providing access
from the front,

The most complete protection systems available.

Die cast machined front panel heatsink. No separation
needed for stacking on racks. No ventilation problems.

GRAMPIAN REPRODUCERS LIMITED
ra m[””” Hanworth Tradmg Estate, Feltham, Middlesex.

Telephone: 01-8

49141,
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glass & Xtal | &
ferrite head R
and a matchless combination

GX-365D

The AKAl-developed glass and x°tal
(crystal) ferrite head is the first of its
kind in the world. We call it the GX
tead. It's “*dust free”” and guaranteed for
over 150,000 hours of service life! And it
produces a “focused field™ bias which
completely climinates distortion in re-
cording/playback of high Irequency sig-
nals. The GX-365D PProfessional Stereo
Tape Deck incorporates this superb head.
Together with the A A-8500 Solid State
AM/FM Multiplex Stereo Tuner Ampli-
fier and SW-170 Hi-Fi Stereo Speaker
System, it makes a perfect combination
for reproducing the ultimate in stereo
sounds.

e
s~
B e e
.'_.___,.-_.-pi"‘"'l"'

L |
i

SW-170A /A A-8500

GX-365D Professional Stereo Tape Deck

Features GX-llead. automatic continu-

ous reverse, sensing tape reverse. auto-

matic volume control. magnetic brake, 3

heads, 3 motors, automatic stop/shut off.

Frequency response: 30 to 28.000 Hz
3dB)at 7-1/2 ips

AA-8300 Bolid State ANT/FN Multiplex
Sterco Tuner Amplifier

Features 240\ output power, ncw dial
mechanism, FET and IC, FM/AM signal
strength meters. AFC on/oft switch. Use
of multichannel amplificr possible.
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SW-170A Hi-Fi Stereo Speaker System
Uniquely designed 80W, 5-way, 6-speaker
system with frequency response of 20 to
23,000 z.

Audio & Video

AKAIL

AKAI ELECTRIC CO., LTD.
Ohta-ku, Tokyo. Japan

Rank Aldis-Audio Products, Rank Audio Visual Ltd.: P.0. Box 70. Great West Road, Brentford, Middlesex Tel: 01 568-9222
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trebie

comtrols

SrrrmE—

Even with a perfect pickup, the
distortion from a gramophone record
for sounds of equal level increases very
rapidly at high frequencies, eventually
doubling for every major third increase
in pitch.

There comes a point when, to musical
ears, the distortion is increasing faster
than the musical quality. The QUAD
filter system is designed. to enable
those with ears to hear to obtain more
of the music and less of the distortion.

for the closest approach to
the original sound

Send postcard for illustrated leaflet to Dept. S.S.T-R. y
Acoustical Manufacturing Co. Ltd., Huntingdon, Tel: (0480) 2561. QUAD is a Registered Trade Mark.
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Studio Sound

JULY 1971 VOLUME 13 NUMBER 7

INCORPORATING
TAPE RECORDER

EDITOR
JOHN CRABBE

DEPUTY EDITOR
DAVID KIRK

ADVERTISEMENT MANAGER
ROBIN WELLS

ASSISTANT ADVERTISEMENT
MANAGER
TONY NEWMAN

Editorial and Advertising Offices:
LINK HOUSE,

DINGWALL AVENUE,
CROYDON, CR9 2TA
Telephone: 01-686 2599

© Link House Publications Ltd, 1971
Ail rights reserved

COVER PICTURE

Automated advertising is the obvious appli-
cation of the Ampex ACR-25 video cassette
system, handling up to 24 shortinserts.

SUBSCRIPTION RATES

Annual UK subscription rate for Studio
Sound is £1-80 (overseas £3, $7-20 or
equivalent). Our associate publication
Hi-Fi News costs £2.82 (overseas £3- 36
$8 or equivalent). Six-month home
subscriptions are 90p ( Studio

Sound) and £1-41 (Hi-Fi News).

Studio Sound is published on the 14th
of the preceding month unless that date
falls on a Sunday, when it appears

on the Saturday.

BINDERS

Loose-leaf binders for annual volumes of
Studio Sound are available from Modern
Bookbinders, Chadwick Street, Blackburn,
Lancashire. Please quote the volume
number or date when ordering.

THE FIrsT International Cartridge TV, Video
Cassette and Video Record Conference was
held in Cannes during the second half of April.
Inevitably it was dominated by the low-speed
chrome oxide helical-scan tape systems that
have been developed for domestic applications
by Ampex, Philips and Sony. There were sur-
prises, however, notably in the shape of a video
disc system now being evolved by Philips. Not
to be confused with the electromechanical
Teldec scheme, Philips are working with an
opto-electronic medium, reproducing infor-
mation by reflecting a light beam from the
moulded disc surface. That Philips shouid feel
the need to develop a system of this kind sug-
gests a lack of confidence in videocassettes as a
viable medium for commercial telerecords.
This might in turn be attributed to the doubt-
ful economics of real-time copying on the first
videocassette duplicator to be offered to record
manufacturers: the Sony DI00.

It will be appreciated that high-speed video
tape copying, in the conventional sense, would
involve extremely high head-drum speeds.
Multiply the basic drum rate by the eightfold
speedup considered economic for audio and
you have to contend with a 200 Hz drum
speed; hardly practical. Two developments
promise to alleviate this problem. Firstly,
high-speed contact printers have been perfec-
ted for limited-scale quadruplex copying and
are known to be currently under development
for helical chrome. Secondly, chrome oxide
tape may prove merely an addition to the list
of shortlived inventions which barely left the
ground. Its future is threatened by a higher
storage density tape which, like chrome, is to
be produced initially for the computer industry.
Graham Magneucs Inc are the company
behind this development. Situated in Texas,
they are reported to be coating the tape with
particles of Cobaloy, comprising cobalt and
other compounds. This is apparently capable
of a four-fold increase in storage capacity com-
pared with ‘existing’, though not yet marketed,
videocassettes. Like chrome, Cobaloy may well
make itself felt in the audio field, perhaps as
the true saviour of the Musicassette.

How do these cvents affect your shares in
EVR? At Cannes, the EVR Partnership’s

CORRESPONDENCE AND ARTICLES

All Studio Sound correspondence should be
sent to the address printed on this page.
Technical queries should be concise and must
include a stamped addressed envelope. Matters
relating to more than one department should
occupy separate sheets of paper or delay will
occur in replying.

Articles or suggestions for features on all
aspects of communications engineering and
music will be received sympathetically.
Manuscripts should be typed or clearly
handwritten and submitted with rough drawings
when appropriate. We are happy to advise
potential authors on matters of style.

Payment is negotiated on acceptance

managing director resorted to a defence of his
claim that EVR is pirate-proof, where counter-
feit releases in that medium are concerned.
Nor, he stated, should EVR publishers fear
the copying of an EVR film on to videotape.
‘Should this be done with home-made equip-
ment, the results will be inferior. Even if it is
done by professionals, there will still be a
dramatic loss in quality.” One wonders why.

RCA, meanwhile, are continuing the evolu-
tion of an inexpensive laser to form the heart
of their SelectaVision holographic system.
This is due to be marketed late in 1972, by
which time the magnetic videocassette should
be sccurely established.

When the ‘B’ studios were investigated for
last month’s Directory, we were distressed to
find that many companies were either out of
business or too small to merit serious con:
sideration. Hence the temporary absence of
that column. In the long term, the production
of video records may prevent the rest of the
alphabet from following the ‘B’s to extinction.
In the short term, commercial radio will profit
those studios prepared to study the intricacies
of programme production. These mean more
than the ability to link one gramophone record
to another; the ‘disc jockey’ is in our view the
most superfluous of the hangers-on surrounding
the musical industries. His contribution to
supermarket culture has ruined commercial
radio broadcasting in the USA and threatens,
sooner or later, to have the same effect on the
UK.

FEATURE ARTICLES
335 PROFILE
By Peter Bastin
338 ABBEY ROAD
By Keith Wicks
343 SOUND MINUS SYNC—Part One
By Edward Tatnall Canby
346 DESIGNING A STUDIO MIXER—Part One
By Peter Levesley
MUSIC OFF THE STREETS
By Adrian Hope
353 THE WONDERFUL SOUND OF RADIO£
Part One
By Keith Wicks
357 FILM SOUND TECHNIQUE—Part Four
By Tim Blackham
REGULAR COLUMNS
331 EVENTS
333 STUDIO DIARY
By Keith Wicks
337 RECORDING STUDIO TECHNIQUES
By Angus McKenzie
SERVICING
By H. W. Hellyer
WORKSHOP
By John Fisher
367 AES MEETING
368 PATENTS REVIEW
By Adrian Hope
EQUIPMENT REVIEWS
363 MINIFLUX ME104 AND ME301
By H. Ford
365 ACOUSTIC RESEARCH AR-3A
By John Shuttleworth
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WE NEED TO MAKE EVEN MORE MIXERS

MUSICMASTER - o DISCO Il

8 CHANNEL MONO- CROSSFADE—
ST P MIC OVERLAY—
SWITCHED INPUT ™ ;‘S;‘HF(:ER

Y TWIN Iv OUTPUTS "~ §2 -

MAG-CERAMIC
LOW OR HI Z MIC
TO CHOICE.

-
v e
s o MONO OR STEREO
* l - AVAILABLE.
Y. @

ﬁi&ﬂﬂl

&
7
¢

WE'VE OPENED ANOTHER 'y —

FACTORY — 5000 sq. Fr. OF IT
AMPLIFIERS — MIXERS — MODULES — MICS — SPEAKERS

At Millbank we’ve got it—made

Millbank Electronics
BELLBROOK ESTATE, UCKFIELD, SUSSEX
Telephone: Uckfield 4166 (0825 4166)

LEVEL CONTROL EQUIPMENT STUDIO INSTALLATIONS

Superb Performance—moderate cost T. B. Technical, Audio Systems Consultants, can pro-
vide engineers for planning, installation, and mainten-
‘ ance of all professional audio equipment.

Also
Audio Test Equipment Hire.

T. B. TECHNICAL LTD
38 HEREFORD ROAD, LONDON, W.2
01-229 8054

7 700-M
Compressor-
Limiter

The new F700 Compressor provides a range of compression
slopes from less than 2:| to greater than 25:1; switched attack

control for special effects; switched release control from
25mS. The threshold level is switched with compression slope
to provide a constant level of output for [7dB reduction. Normal
output level (unattenuated) -+8dBm. Noise better than —75dB

below Limit level Distortion: 0.1%, for 25dB reduction. -
also available nFYIng

F600 Limiter/Compressor and E800 Equaliser

Audio & Design (Recording) Ltd [l]lll'lmﬂm

St. Michael’s, Shinfield Road, Shinfield Green, ‘
Reading, Berks.
Telephone : Reading 84487 (STD 0734-84487) | fpa

Reel to reel

94 High Street Wimbledon Village London SW19
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Reel to cassette

Fraser-Peacock Associates Limited

01'947 2233 sole UK distributors of Infonics
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FLEXIBLE LP DISCS

THE VIRTUAL elimination of surface noise,
imperfect groove moulding and disc slippage
is claimed by RCA Records for the newly
developed Dynaflex gramophone record. Rex
Isom, RCA's chief engineer, recalled that
transcription discs used in broadcasting prior
to the tape era ‘were made as thin as possible
to provide the best possible sound quality’.
His own team’s tests with thinner discs had
reaffirmed the phenomenon. The thinner
material suffers less warp, under rapid cooling,
than is incurred by conventional thicknesses.

COAXIAL CONNECTORS

SIXTEEN BASIC forms of plugs, sockets, adapters
and links are now being manufactured to BBC
and post oftice standards by NSF. Particu-
farly low noise is claimed, nominal upper
frequency limit being 200 MHz. Temperature
limits are -40° to 110°C.  Inner contacts are
made from silver, the housings being finished
in heavy silver plating. Further data: NSF Ltd,
Ingrow Bridge, Keighley, Yorkshire.

DESOLDERING AN IC

A ONE-PIECE head to suit the HMS miniature
soldering iron has been developed by Solderstat
to simplify the removal of 14-way and 16-way
dual in line integrated circuits. The accessory is
pushed on to the iron in place of the copper bit
and is available from Solderstat Ltd., PO Box
10, Bush Fair, Harlow, Essex.

VIDEOCASSETTES . . .

A PREPRODUCTION run of the Philips N1500
videocassette recorder 1s about to start,
anticipating deliveries towards the end of the
year. The recorder is fully colour/monochrome
compatible, making no reduction in playing
time for colour, and wil! sell in the UK for
between £280 and £290 including purchasz tax.
Blank cassettes with a 60 minute capacity will
sell at about £12.

The recorder incorporates a time switch and
UHF modulator, the latter permitting connec-
tion for playback through the aerial socket of
any standard TV receiver. A built-in tuner

allows viewers to watch one broadcast and
later

simultaneously record another for

screening. AEG, Grundig, Loewe Opta,
Studer/Revox and Thorn are among European
companies who have adopted the Philips
VCR system. The recorders will be produced
in PAL and SECAM forms and will be com-
patible in the sense that PAL cassettes can be
played in monochrome on SECAM equip-
ment, and vice versa.

... AND VIDEO CASSETTES

NOT TO BE confused with the above or with the
Instavideo system, Ampex demonstrated a
production model of the ACR-25 video cassette

recorder at the National Association of Broad-
casters Convention in Chicago (March 28 to
31). Up to 24 cassettes may be loaded into a
storage carousel which delivers them in any
selected order to one of two internal vacuum
tape transports. The system is capable of
playing segments as brief as 10 seconds without
roll delay. Threading, cueing, playing and
rewinding are automatic.

MILLBANK MOVE SOUTH

THE FOREST Row address of Millbank Elec-
tronics changes as from July |, becoming
Belibrook Estate, Uckfieid, Sussex. Telephone
number changes to 0825 4166.

DOLBY B BROADCASTING

THE APPLICATION of Dolby B noise reduction
to FM broadcasting was demonstrated recently
in Chicago to the National Association of FM
Broadcasters. The system is claimed to give an
improvement corresponding to between five
and 20 times increase in transmitter power,
depending on the signal strength at the listener’s
location. Dolby’s chief engineer, David
Robinson, claimed that the broadcasts would
not sound unusual to listeners using ordinary
reception equipment. This view was supported
by Alfred Antlitz, chief engineer of Chicago's
WFMT station, who collaborated in the tests.
FM receivers incorporating Dolby B units will
be marketed in the USA later this year.

SCOTLAND'S FIRST FILM PREVIEW THEATRE

THE FiRST film preview theatre to be opened in
Scotland is now established at 59 Berkeley
Street, near Glasgow's Charing Cross. Seating
for up to 30 people, 16 mm double-band
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recording and playback, 35 mm viewing and
16 mm editing facilities are offered for hire
together with tape and disc production equip-
ment. The company, City Films Ltd., are
expanding their film and PA equipment hire
service.

NEW NAME FOR JONES

D. N. JONES Electronics Ltd have changed their
name to Aston Electronic Developments Ltd,
coming into line with the associated company
manufacturing CCTV  equipment: Aston
Micro-Electronics Ltd. The address of both
companies remains Vapery Lane, Pirbright,
Woking, Surrey. Jones (as they were) are now
producing complete jackfield assemblies for
studio use. These are available in single, double
or triple rows of 20 sockets. Delivery time for
quantity orders is two to four months but much
less for smaller orders.

PORTABLE MIXER

A SIX-INPUT, two-output portable mixing unit
has been introduced by Sonifex Sound Equip-
ment, 93 Stanwell Way, Wellingborough,
Northamptonshire. The unit is of modular
construction and accepts 600 ohm line, 200
ohm microphone, or gram inputs. Each
channel incorporates a slide fader, HF and LF
equalisers, 0 to 70 dB gain control, prefade
listen and echo send facilities, The 600 ohm

balanced outputs are controlled by a master
slide fader and 10 dB balance control.

90 mm PPM or VU can be switched to monitor
any input or output. Connectors are Cannon
and the dimensions 430 x 380 x 100 mm.

BBC ORDER EMS SYNTHESISER

A £6,500 electronic music Synthesiser, the
Synthi 100, has been ordered from Electronic
Music Studios (London) Ltd for the Maida
Vale Radiophonic Workshop. A second
Synthi 100 has been delivered to Radio
Belgrade and a third ordered by the University
of Cardiff.

ZINC-AIR PRIMARY BATTERY

BETWEEN FIVE and eight times the performance
of an equivalent Leclanche cell is claimed by
Crompton Parkinson Ltd (a division of
Hawker Siddeley) for their newly developed
zinc-air primary dry battery. The first battery
in production, the 245, occupies the space of
two AA penlight batteries and has a capacity of
2.5 Ampere-hours at a nominal 2.8V.
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Its hack again'!

B t.gﬂ*‘

Shamrock

FERRO-SHEEN

POLYESTER BASE
recording tape

Once again this top
quality recording
tape 1S coming in
from the USA and is
being made available
at a price all can af-
ford. Do not confuse
SHAMROCK Ferro
Sheen with cheap
tape, it is a quality
product made by
AMPEX, America’s
largest producer ot
high quality tapes
for industrial, enter
tainment and domes-
tic use.

TOP QUALITY AT THE LOWEST PRICE
SHAMROCK Ferro-Sheen has always been difficuft to get, over
here, but with a special arrangement with AMPEX G.B., our
continuity of supplies is assured. SHAMRBOCK Ferro-Sheen is a

superior product.

THE GREATEST VALUE IN RECORDING TAPE

You get more good clean sound for SHAMROCK Ferro-Sheen recording
your money with SHAMROCK tape is availablie only on 7' reels.
Ferro-Sheen than with any other 1800ft L.P. 75p per reel,3 for £2.50,
6 for £4.45, 12 for £7.75. 24001t
SHAMROCK Ferro-Sheen is exten- D.P. £1.15 per reel, 3 for £3.40
sively used by Educational Author- 6 for £6.85, 12 for £13.75. P & P
ities, Universities, Language Labor- is 5p PER REEL on all orders under

tape anywhere near the price...

atories and Tape Recording Clubs. £5

POST THIS COUPON TO DAY

Music Tapes Mail Order
36 High Street,
Salisbury, Wilts.

Please mail to me at the address below, the following reels of Shamrock

Ferro-Sheen recording tape.

R P irte. @ EL g raiiau kil s -sni
7’ (DR AN, P s @ o — e o

| enclose Sp per reel for P & P if my order totals less than £5.

Name A b A e AR di AL v bl A At R ST ST T

Address .

(Offer available in U.K. and Northern |reland only).

Shamrock

recording tape

|

HOLLICK & TAYLOR RECORDING Co. Ltd.

RECORDING
PROFESSIONALS
OF THE MIDLANDS

8-Track 4-Track 2-Track

Stereo-Mono Recording

Leevers-Rich — Ampex — Studer — Neumann
and A.K.G. Microphones

Mono or Stereo Mobile Unit

Independent Production

Demos and Pressings

Producers of Grosvenor Records

HOLLICK & TAYLOR
16 Grosvenor Road, Handsworth
BIRMINGHAM 20

021-356 4246

AUDIO CONNECTORS

QUICK CONNECTORS. Save time in assembly
and operation. Solder connection to shell—captive
screws and latch—low insertion force. Full range of
types.
Example: Type A3F—fully interchangeable with Canon
XLR-3-1IC and Radiospares X-3-lIC.

Prices 1-9 85p (17/-).

JACKFIELDS, JACKCORDS,

PLUGS AND JACKS

HIRSCHMANN 4 mm. BANANA PLUGS
SOCKETS AND ACCESSORIES
XLR COMPATIBLE IN-LINE ATTENUATORS

Write or phone for full details and prices:

FUTURE FILM DEVELOPMENTS LTD.

38 HEREFORD ROAD, LONDON, w.2.
01-229 8054
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AJESTIC Studios of Clapham High
Street have been busy since their open-
ing in January. Around that time, many estab-
lished studios were having difficulty finding
customers so in the circumstances Majestic
have done well. Their success is probably due
to the fact that, for only £14 per hour, they
offer eight track facilities in conjunction with
their 18 x 11m studio which accommodates up
to 50 musicians. Four track costs £12 per hour
and two track £10. The 16/8 desk and the
monitoring system are by Cadac, and the
recorders are by Ampex. Studio manager Alan
Grandy explained that the reason the rates are
so low is that they do not have the high over-
heads of West End studios. Anyone worried
about venturing so far out into the sticks for a
recording session is reminded that Clapham is
only five minutes or so south of Chelsea Bridge.
Avenue Records have produced quite a lot
of budget LPs at Majestic, mostly produced by
Alan Caddy. The Johnny Howard band laid
down tracks for an LP, and Rocking Horse
have been in with producer Hal Carter. David
Waltkins, cx-resident harpist at Covent Garden,
made a classical harp LP, and Al Saxon recor-
ded an album of original songs with a 30 piece
orchestra. Ex-Bonzo Dog, Roger Spear, made a
maxi single for Liberty, which consisted of
send-ups of popular songs such as Release Me
and Swugar Sugar. During the riotous session,
Roger was aided and abetted by Andy (Thun-
derclap) Newman, who brought along a
truckload of gadgets. These included Queen
Mary typz hooters and a device for producing
budgerigar noise (a budgerigar?). Also used on
the session was a contra bass saxophone 2m
long and weighing over 27 kg. | am told there
are only five ol these instruments in the world
and that this is the only one in England. Other
work at Majestic has included various pop
sessions for producer Nat Kitner and musical
director Gerry Shury. Studio owner Mike Mor-
ton has just finished a second LP with his group,
the Mike Morten Congregation. One of Mike’s
albums is entitled Non Stop Top Twenty, and
consists of cover versions of current hits. The
other is a rock and roll LP with dubbed
applause to simulate a live performance. These
albums will be released shortly by EMI on the
Plexium label.

At De Lane Lea’s Dean Street Studios, the
New World have been in for sessions with
engineer Dave Stock and producer Mike Hurst.
Dave also engineered sessions for Ashton
Gardner and Dyke, Curtis Muldoon, and Bud-
dy Bohn. lan Kinnett produced another of
Dave Stock’s sessions, this one featuring Doris
Troy.

At the Kingsway branch, Mike Blakeley
produced a Tremelos single. This was engin-
eered by Louie Austin who also did Peter
Noone’s new single Pretry Thing. Composer
John Lord has been in to mix his Gemini Suite
album which featured the London Phiihar-
monic Orchestra conducted by Malcolm
Arnold. Martin Birch was the engineer and,
along with Louie Austin, was also responsible
for a new Deep Purple album. Stackridge have
been recording an album with Fritz Fryer and
also made a single entitled Dora the Female
Explorer. Derek Lawrence produced a Jodo
album and Richard Kerr has been in for the
Screen Gems production compiny.

Sound Developments, Roger Sinclair’s new
studio in NWI, has been occupied with Latin

BY KEITH WICKS$

Information for inclusion in Studio Diary

or Studio Directory should be sent direct

to Keith Wicks, 98 Shakespeare Road,
Acton, London, W.3

American sessions produced by Norman
Newall. Besides being available for recording,
Sound Developments also make tape-slide
presentations tor conferences and demon-
strations. One such production shows the oper-
ation of their Osterley-based United Biscuits
Network, mentioned last month in this column.
The factory programme for Osterley is sent via
a Post Office line to Roger’s studio so anyone
considering a similar set up in their own fac-
tory can go along and listen in.

At Command Studios in Piccadilly, Norrie
Paramor has completed five albums in about as
many weeks. The Regimental Band of the Irish
Guards have been along with a platoon of
soldiers drilling in Studio One, and a quad-
raphonic recording was produced for the US
market by Command’s technical director, John
Mosely. This studio has been very heavily
booked and the varied work has made it neces-
sary to change the set-up very quickly between
sessions. One morning, Ruggerio Ricci record-
ed unaccompanied Shostakovich, which was
followed by a light orchestral recording in the
afternoon. Then came a heavy group in the
evening and through the night, followed by
Mendelssohn Trios at 10 a.m., and string sec-
tion overdubbing at 2 p.m. The tape of the
Polydor Live Taste album, currently in the
charts, was recorded on location at Montreaux
by a Swiss radio engineer, then flown to Lon-
don by the group’s manager Eddie Kennedy
and taken to Command.

Adyision, as usual have had a fair share of
pop performers at their studios this month,
among them Shirley Bassey, Petula Clarke,
T. Rex and Sacha Distel.

At Wessex, Vic Flick recorded a few titles
with a single in mind, the session being co-
produced by himself and Tommy Sanderson
for Chapter Onc Records. Another Chapter
One artist, Phillip Lea, has just finished an LP
of classical flamenco style guitar, produced with
the aid of Mike Thompson. For the same com-
pany wrestler Jackie Pallo recorded his first
single. Robin Thompson was engineering and
Les Reed producing. Studio manager Adrian
Ibbertson says that this number, Everyone
Should Have What I’'ve Got, could be a hit as it
is a very catchy composition. It contains vari-
ous wrestling sound effects, and was fun to
record because, as Adrian put it, ‘Jackie is a bit
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of a character with a good sense of humour—
it rather surprised me’. Tony Macauley has
been in doing singles and LP material for the
Fantastics and also for Sylvia McNeil. The
Gerry Monroe single, It’s a Sin to Tell a Lie,
which is now in the top twenty, was engineered
by Mike Thompson for Chapter One. Johnny
Johnson and the Bandwagon have been doing
a dozen religious albums for the American
market.

The Flirtations have been in with producer
Don Hunter to record a single, and the West-
minster Symphony Orchestra have also recor-
ded at the studio. Wessex now have a Yamaha
organ in the studio. This is the latest £1.300
model with the advantage of being able to
provide a number of weird effects such as
whistling winds, steam trains, bass drum beats,
snare drums, and flute and violin effects. These
are all electronically produced and the organ
is available for customers to hire.

At Gary Levy’s Mayfair Studios, George
Watkins produced an album for Avenue
Recordings featuring Kenneth Connor. Engin-
eer was John Hudson, and the line up included
harpsichord, flute, and acoustic guitar. With
engineer Dave Maynerd, Zack Lawrence pro-
duced Stack for Starlite Artists, and Pete
Brown and Piblockto laid down more tracks
for a film score.

Alan Bowley, studio manager at Sound
Incorporated Systems studio in Northampton,
reports that they are once again operational,
after having been closed for a few weeks while
the studio was being modified. Up to 10 musi-
cians can be accommodated in this studio,
which is used mainly for demo work, and the
recording charges are £5 per hour for stereo.
and £4 for mono. Reduction charges are £3 and
£2 respectively.

Fromthe Statescomes news that Sumet Sound
Studios, started over seven years ago in an old
warehouse in Dallas, Texas, have now moved
to new premises in Twin Hills Avenue. They
claim to have the most up to date recording
facilities in the Southwest, and are proud of
their 16 track Ampex recorder, the first in the
area. Sumet have three studios, the largest
measuring 15 x 19m, with a sloping ceiling
which reaches 8m at the higher end. The next
measures 6 x 9m and also has a sloping ceiling,
the maximum height in this case being 5m.
The third studio is smaller and used mainly for
narration. Each studio has its own control
room and the facilities include four natural
echo chambers. Besides offering recording facili-
ties, the new complex has offices for people in
associated businesses, including song and jingle
writers and producers, film producers, book-
ing agents, music publishers, advertising men,
concert managers and producers, and film
animators. This means that Sumet can offer
their clients a fully comprehensive service.
Anyone wanting more information can call in
to 7027 Twin Hills Avenue, where coffee and
a guided tour may be had for the asking.

The Jack Clement Studios in Nashville, Ten-
nessee, have been very busy with Tony Moon
producing several numbers for Kavel Pro-
ductions. These featured the Lynn Sisters,
Heather, Southern Mother and Bill Davidson.
Ray Frushay and Joe Stamply have both been
in for Dot Records, and producer Michael
Friedman recorded Jesse Frederick for Bears-
ville Records. Ray Stevens has just finished a
self-produced album for Barnaby Records.
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J.J. Francis

THE PROFESSIONAL
FOR PROFESSIONALS

{/  We are the acknowledged

~ off-the-shelf stockists of
~~ NAGRAS and accessories
\ for immediate delivery

NAGRA 1IIs
URGENTLY REQUIRED
FOR CASH

Sennheiser, A.K.G.
and Audio Radio Mikes

e

;'-‘;_’M.""‘
e

We carry an extensive
range of SENNHEISER,
A.K.G. and Audio Radio
microphones and have
knowledgeable sound
senseand are ready to give
unbiased advice on
everyaspectofsound
recording and repro-
duction. If you want
to talk professional
— come to the

L N
- /’ professionals.
L s

The professional equipment stockist for
SENNHEISER, A.K.G., BEYER, AUDIO-RADIO
MICROPHONES, PERFECTORS, etc.

J- J. FRANCIS (WOOD GREEN) LTD

123 ALEXANDRA RD., HORNSEY, LONDON N.8. Tel: 01-888 1662

IMMEDIATE

DELIVERY

ON ALL
PRODUCTS o
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Midland
Sound

MSR |
Recordings

Member of the Association of Professional Recording Studios

FOR SUPER SOUND AND SPEEDY SERVICE
? Mono— Stereo— Two Track

? Studio or Mobile

> Disc Cutting

> Custom Pressing

MEETING HOUSE LANE .
WARWICKSHIRE

BALSALL COMMON . COVENTRY
TELEPHONE : BERKSWELL 2468

S 0 N I F EX SOUND EQUIPMENT

Y Introducing a range of versatile, high quality sound equipment,
Suitable for a wide variety of studio applications.

v lllustrated ; Type B1000, six channel, single group, portable studio
mixer, with comprehensive facilities and excellent technical
specification.

Y A further range of amplifier assemblies are available, providing
microphone to line amplification, equalisation, virtual earth mixing
and high level output functions.

v Specialised sound equipment can be manufactured to individual
requirements and specifications.

SONIFEX SOUND EQUIPMENT

93 STANWELL WAY, WELLINGBOROUGH,
NORTHAMPTONSHIRE

For further information:—

Telephone: Redwells 2142.

Rycote
Windgags

are light weight
and almost indestructible

for
Sennheiser

805's
405's

and other
capacitor
microphones

Write to RYCOTE, POOLHEAD LANE, TANWORTH-IN-
ARDEN, SOLIHULL, WARKS.

or leave your name and address on our recorder on 056-46-339
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’l‘HE Man from the Theatre was a nice
chap. He smelled faintly of a decent
after-shave and wore a director’s suit. His hair
didn’t cascade over his shoulders like brown
ale out of a bottle and he didn't wear a pink
shirt and a pink tie. He wanted something,
that was clear. And that was a fact.

Actually, he said, the BBC want a little thing
on our theatre company. A profile, he thought
they called it. A sort of mini documentary;
about ten minutes. Ten minutes in which to
cram the history of the theatre, interviews
with actors, technicians, producers, extracts
and the rest? Ten minutes, he said. We made
some notes. A lot of notes, all about how
plays hatch from the written word to the
final polished production.  All about the
backstage boys, the committees, rehearsals
and hard cash. 1 learned a lot about a theatre
company in those few minutes.

The notes slowly transformed themselves
into a rough working script which worked its
way via a quick description of the theatre to an
extract from the current play in rehearsal. |
lined up (on paper) those people | wanted to
talk on the tape—the secretary, an actor,
actress, designer, production manager, and a
producer knocking hell out of his sweating
cast. I drafted a couple of questions for each of
them and sent them to the Man from the
Theatre, asking him to work on the answers,
keep them brief and stand by for recording.
There were no questions about the questions,
which helped. Came the day of the recordings.
We met at the actors’ dawn of 10a.m. At least,
two of us did. The other five were late but not
very late. We sat in the modern luxurious
lounge bar of the theatre and idly watched
bearded artists and cleaners shuffle about their
business. There was a chap counting empty
bottles and two well-fed ladics arguing about a
piece of paper. It was very cold.

In time, everyone who was supposed to be
there was. 1 explained, in my simple fashion,
what it was all about and how we would
proceed. I was a little astonished to find that
half of them had no idea at all what it was ail
about. So I explained it in theatrical terms and
told them that the whole thing would depend
very much upon their prepared answers to my
interview questions. What questions, what
answers?  So off we went again with the
explanations. [n time, they got the idea.

We then had a dry run, all sitting round in a
circle. This went fairly well, apart {from the
two lady members of the circle. One was a
producer and it took me half an hour to get her
thinking on the right lines. All | wanted to
know were her duties and responsibilities
as a producer, and how she went about mount-
ing a production? She talked about everything
except these two points and, in the end, the
rest of the gang had to help her to write the
answers down on the back of an envelope,
which she later lost. The other lady was a
designer, young and verbose but frightfully
nervous. She said far too much and bumbled
every sixth word.

We retired to a dressing-room for the

il

PETER BASTIN

DESCRIBES THE

PRODUCTION OF A

10-MINUTE DOCUMENTARY

recording. | was using a battery portable
machine with a good dynamic microphone and
everything seemed to be in order. I explained
that 1 would sit still and each, in turn, would
come and sit next to me for their interview. |
realised later that it would have been very much
better to have used a stand-mounted micro-
phone; poor relative levels and cable clonk
sabotaged several of the lead-in questions.

We started. The first question was answered
excellently, although the first word of the
reply came out overloud, due no doubt to a

minor nervous reaction by the interviewee.

The second hero 10 be interviewed was our
dear lady producer. This was disastrous and |
lost count of the number of takes we had before
we got it right; the two-second pause 1 had
requested was completely forgotten and in a
number of cases we had to repeat the interview
because the interviewee started talking while
the microphone was in transit, resulting in an
up-fade siart to the reply. Voice projection,
very olten a problem when interviewing
undertakers, caused no trouble. All those
interviewed were, or had been, actors or
actresses, and they spoke up splendidly. The
young lady designer was nervous and tripped
over herself until, after several takes, she
became familiar enough with her material to
answer spontaneously. When everyone had
spoken their piece, I played the tape back. We
altered one or two interviews and everyone
professed themselves satisfied. Unfortunately,
a number of my questions were pretty duff, due

‘Your lot have gone’
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to unforeseen discrepancies in level. Interview-
ing requires a uniform voice level but, when on

interviews actors and actresses, it is difficult to
predict just how loud the interviewee’s voice
will be. The production manager, for example,
had a very low, soft voice, and his particular
track was backed by a very unpleasant hiss.

I returned to my small siudio and trans-
ferred the whole tape to another machine.
Most of the interviews were too long and
severe surgery was necessary to reduce their
length and to remove nasty pauses, glurks
ers and sniffs. The interviews were reduced to
specific time limits and bad questions re-recor-
ded. The interviews were spliced together with
aboul two seconds between each—just enough
time to avoid the tape becoming one long
gabble. With only 10 minutes at my disposal
and a lot of material to get across, timing wa
extremely critical.

I wanted an extract from a production or
rehearsal as the penultimate item on the tape
and found that I had just about two minutes to
spare, allowing for main introduction (already
recorded) and wind-up. The rehearsal was in a
pavilion on a racecourse. The pavilion wa
smack in the centre of the course and it was a
pitch black night. But I did get there. The
acoustics were as sympathetic as the local
baths. I asked the producer (not the lady this
time) to bully people a bit and get stroppy.
Right, he said, and off we went. Rather funny
really, with me dodging round following the
actors, sticking a microphone under their
noses. The producer was a very gentlemanly
sort of chap and his bullying didn’t really
come off as such. Nevertheless, it was all right
in that it demonsirated what he was supposed
to be doing. This tape joined the rest of the
glued-up master. The main introduction, with
guitar music, was spliced on and the wind-up
was recorded and stuck on the end of the tape
I timed it. Twelve minutes. Razor blade and
out with two minutes.

The tape sounded rather dead in parts and
there were interviews with a little too much
background hiss. So, on the second track of
the master, | added background. Some bar-
room murmur, some music. In the two-second
pauses, | lead in with music, all related to the
introductory and wind-up music.

It was really quite an enjoyable experience.
Theatrical folk are easy to get on with because
they understand what you are trying to do and,
in general, they are lucid in speech and quick
to grasp a point. What does surprise me is the
fact that all my characters admitted to being
nervous in front of a microphone. As they
explained, they can perform to a theatre full of
people, but a disembodied microphone puts
them right off their stroke. Give them their
head; keep on repeating the interview, and
their training and experience will eventually
create its own environment and off they go.
But one very important tip. Always get the
coffee laid on before you start the real work of
recording. Ours turned up in tin pots just
before we all broke up for lunch. Very
depressing.
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24 Input Channel Television
Recording Console built to the
special requirements of

ASSOCIATED TELEVISION NETWORKLTD

Elstree Studios, Borehamwood, Herts, England

—one more example of a vitally important organisation
“entrusting its requirements to Rupert Neve

NEVE SOUND GONTROL AND SWITGCHING EQUIPMENT IS IN USE BY LEADING FILM,
TELEVISION, BROADCASTING AND RECORDING STUDIOS THROUGHOUT THE WORLD

The 'S" range of Consoles Is available for very quick delivery
Consultant Designed Consoles to customer requirement

RUPERT NEVE & CO LTD.

Cambridge House, Melbourn, Royston, Herts, SG8-6AU England
Tel: Melbourn 776 (STD 076 386) 10 lines Telex 81381

RUPERT NEVE INC.

P.O. Box 122, Bethel, Danbury, Connecticut 06801 U.S.A.
Tel: (203) 744 6230 Telex 969638
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PART 19—TEST EQUIPMENT by Angus McKenzie

P ANY studios today are having to spend
VY1 more and more time setting up and
servicing increasingly complex equipment. In
addition to general purpose multimeters such
as the Avo Model 9, one ideally requires a good
quality double-beam scope, an audio oscillator
with not more than 0.1 per cent distortion at
audio frequencics, an AC millivolt meter
capable of reading down to -80 dBm (such as
those made by Levell), a wow and flutter meter
(T prefer the kind working to the DIN peak-
weighted spec), a resistance, capacitance and
inductance measuring set, and finally, most
important of all, a well trained pair of ears.

Where time is at a premium, | would strongly
recommend the B & K 21/2 spectrometer, or
an equivalent, for reasons | will explain later.
An accurate frequency counter capable of
measuring up to 250 kHz or so is useful, as is
a wave analyser.

For testing microphone circuits, a transistor
battery powered oscillator is essential since
mains oscillators can contribute hum. Since
the output impedance of many oscillators is
about 600 ohms, this must be padded down to
a source impedance equivalent to that of the
microphones normally used, usually about 200
ohms. A simple way of matching is to use a
microphone transformer stepping down instead
of up, which therefore provides a very low
source impedance. A series resistor is then
connected in the secondary to give the required
source impedance. Alternatively, by using an
H resistive pad, an unbalanced oscillator can
approximate a balanced output. The parallel
resistor must be of significantly lower value
than any of the others 1o provide a constant
voltage at the output at all frequencies. The
voltage should only change if the input
impedance of the microphone preamplifier
changes with frequency. Whereas some
oscillators are calibrated for an assumed high
load impedance, others need to be terminated
by precisely 600 ohms for the output voltage
to correspond to that shown on the instrument.
An example of the latter is the latest Levell
oscillator which gives approximately 6 dB more
output into an open circuit than that shown
on the instrument meter, calibrated for 600
ohms loading. In view of this, I recommend a
battery transistor millivoltmeter which actually
reads the voltage present on the connections
to the microphone lines. An input clipping
point of —20 dBm can be considered satisfac-
tory. Any levels higher than this resulting
from close miking on pop sessions can be
accommodated by attenuator pads before the
preamp. Don't forget that a 600 ohm source
impedance oscillator will drop approximately
0.5 dB when connected to a bridging impedance
of 10 K. Various points on the mixing desk
should be progressively checked from the

source to ascertain that the second harmonic
distortion is below 0.1 per cent, even as high as
a decibel or two below clipping points. One
well known design of microphone preamplifier
recently examined still gave 0.5 per cent distor-
tion at 6 dB below clipping point. This will
usually be due to incorrect transistor biasing
and a 10 to 20 per cent change of bias resistor
can virtually remove even harmonic distortion.

A spectrometer has the provision of octave
and third-octave filters which allows the
engineer to measure a waveform a portion at a
time and usually incorporates weighting net-
works. A spectrometer has numerous uses and
I will outline a few that will show how they
can speed up service work. Since a good
spectrometer has a rejection of at least 50 dB
one octave away from the centre frequency, it
can be used to determine quickly the hum level
on a piece of equipment and the individual
proportions of hum at 50, 100 and 150 Hz.
Quite often, a high pitched hum can measure
less than a lower pitched one but will sound
louder. Measuring which third octave the main
readings are in, one can ascertain whether the
hum is due to a fault in the power supply
(usually causing a 100 Hz hum) or mains
inductance (usually 50 Hz from mains wiring
or 50 and 150 Hz from mains transformers,
150 Hz being present particularly when the
transformer is being worked near to the satura-
tion point of the core in which case other odd
harmonics may also be noted). Adjustments
can be made while watching the individual
components of hum and it is also useful to
connect the output of the spectrometer (o a
monitoring circuit so that one can hear any
changes.

Tape evaluation

For a quick evaluation of tape, the spectro-
meter can measure the point of three per cent
third-harmonic distortion generated by the tape
since such distortion is at least 20 dB higher
than the breakthrough fundamental in the third
harmonic band segment. Even if wow and
flutter would normally affect some wave
analysers for this measurement, they would
have no effect on a third-octave filter method.
The same instrument can also be used for
examining the noise in tape playback amplifiers
and will show immediately if too much
equalisation is being used at very high frequen-
cies in order to get a flat response. Engineers
will often screw up replay equalisers as a head
is wearing, not realising that the replay hiss
level at very high frequencies will be seriously
deteriorating.

Since often two or more recorders may be in
use for a session, 1 find a frequency counter
useful to display the frequency of the 1 kHz
peak level to be found at the beginning of most
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test tapes. 1 recently measured a BASF 38 cmi/s
test tape and found the frequency on a very
reliable machine to be extremely good; I under-
stand that this accuracy is guaranteed to 0.2
per cent. Good machines will replay the test
tape producing a frequency somewhere between
995 Hz and 1.005 kHz and frequently consider-
ably better than this, although 1 have known
professional machines to be as far out as two
per cent using this technique. The long-term
speed stability can also be noted, and this can
be surprisingly inaccurate on battery powered
portable machines.

A frequency counter is also useful in lining
up the frequency of a bias oscillator. It is then
possible to construct bias traps using an audio
oscillator set accurately to the bias frequency
to give the maximum attenuation at the required
frequency without having the bias oscillator in
operation. 1 have often found bias traps
incapable of resonating, without modification,
at the bias frequency in use. The frequency
counter will immediately show accurately the
exact resonant frequency. The value of
capacitance necessary to make the circuit
resonant can be easily determined.

In looking for hum on an amplifier, it may
be better to measure ripple voltages on HT
lines than to place various values of electrolytic
capacitor across these lines to attempt to lower
100 Hz hum. Well-stabilised power supplies
should give HT voltages better than 0.01 per
cent of nominal DC although this figure is
often considerably improved upon, particularly
for earlier stages. If the ripple is considerably
worse than this, it is possible that a fault is
present. A faulty zener diode can cause high
ripple rather than smoothing, if not drawing
enough current to stabilise. One recently tested
piece of equipment with such a design fault
had a 20 dB improvement in ripple voltage
when the applied mains voltage was increased
by only five per cent. A variac can be extremely
useful here.

Finally, a personal experience that may
interest some readers. | have received a number
of comments that low frequency mush has been
audible on some types of tape, particularly
when recorded on TRD and Revox machines.
Normal head demagnetisation did not improve
matters. At the time 1 was stumped, but Barry
Lambden of Revox gave the answer which I
found rather surprising. He recommended that
a bulk eraser such as the Leeraser be switched
on upside down and the entire tape transport
demagnetised with its very strong AC field. I
actually used an old EMI bulk eraser for the
purpose and this, to my astonishment, com-
pletely removed all signs of the trouble. It
appeared that the gap at the back of the record
head cannot have been completely demagne-
tised by the normal procedure.
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N 1930, His Masters Voice, known then as

the Gramophone Company, merged with
the British-owned Columbia Gramophone
Company to form Electric and Musical
Industries. As a result of this merger, a change
was made to the Abbey Road Studios which
had only just been completed. Originally they
intended to use Western Electric equipment
but this was taken out and replaced by the
Columbia Moving Coil system which had been
devised by Blumlein.

Today the premises contain three studios and
control rooms, four editing rooms, six disc
cutting channels, three tape-to-tape rooms, a
disc-to-tape room, three quality control rooms,
Lwo remix rooms, a tape store, offices, canteen,
and various test rooms and laboratories. The
staff total 85 and, as studio manager Gus Cook
understated, ‘It is a rather larger operation
than most".

To me, the place is rather reminiscent of an
old BBC building, with long corridors and
numerous rooms, many of them containing
rather ancient equipment, such as the famous
BTR2 mono recorder. Anyone who has not
operated one of these machines might be put
off by their size but the fact is that a lot of
people (including myself) consider that, for
many purposes, the B7R2 was the best recorder
ever made. The BBC have been unable to find
a comparable modern machine and have
transistorised many of their own BTRZ2s.

EMTI’s equally bulky stereo BTR3s were built
especially for their own studios and 25 of them
were brought into service about nine years ago.
These are now gradually being replaced by
Studer 480 two track machines. Modernisa-
tion and refurbishing is a slow continuous
process at Abbey Road because of the size of
the place. For example, the newly equipped
Control Room Three has the latest EMT Mk 4
console and a Studer 16 (rack recorder, the
first one in this country. Gus Cook's assistant,
Ken Townsend, was my guide for the day and
he explained the rather unusual desk design:

KT: Basically it’s a 44 input 16 track desk
although in the future the number of tracks
could be increased quite simply to a total of
40. Modular construction is used but each
unit is larger than you find on most other
desks, and contains (wo individual channels
complete with faders.

KW: I notice that you use quadrant faders
instead of the more usual slide faders. Any
particular reason?

KT: Lots of peopie like these. The stud
quadrant faders are more expensive than the
slide ones, but we've made some of the quad-
rants continuously variable by fitting carbon
tracks produced by our research department.
One of the reasons we had the stud pots was
for consistency. We do many jobs which we
want to repeat later with the same settings. On
stud pots you can go back to the saume point
every time, but you can run into trouble when
fading and the individual steps are sometimes
noticeable, particularly on bass guitar. We

may eventually change right over to carbon
tracks as they are much better than they used
to be.

KW: 1 believe your mixers are also different
to conventional units in that the modules all
have their own built-in power supply.

KT: Each of the modules, or casseties as we

Keith Wicks
visits EMI studios

have always called them, contains a power
supply which requires an input of 50V AC.
The advantage of these large cassettes is that,
if there is a fault on any channel, you can
change the cassette and be sure of solving the
problem. The rcason we use twin casettes is
that, when we started this system, people were
thinking of stereo in terms of two inputs, and
we often used to use stereo pairs.

KW: What are the functions of the various
cassettes used in this desk?

KT: On the extreme outside of the console
are the two track monitor cassettes for monitor-
ing the 16 tracks. Each of the tracks has a level
control, and each track can be pan-potted to
any stereo position you like. Echo can be sent
from, and returned to, any tracks purely for
monitoring and you can also send to either of
the two cue circuits from these cassettes. Then
there is an ccho cassette on either side of the
mixer. The one on the left sends and returns
¢ccho one and two, and the one on the right
sends and returns echo three and four. Besides
six stereo plates, we also have thiee echo
chambers available, so the echo cassettes are
designed to handle either high level or micro-
phone level. This means that they can be used
as additional microphone channels if required.
Extensive tone controls arc provided and there
are built-in limiter/compressors.
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Next come the microphone cassettes, six on
the left, six on the right. That’s 24 channels,
and provision is made inside these cassettes
for phantom powering capacitor microphones.
On each channel, coarse and fine attenuators
are provided for setting the level. The tone
controls consist of bass and treble controls
giving +10 dB and a multifrequency presence
filter. The input can be selected to microphone,
to a test/linc-up oscillator, or to a re-record
position. This allows you to re-record the
output of a tape track. There is also a built-in
limiter/compressor, and cue and echo send
controls. The output selector switch allows
each channel to be routed to any of 16 tracks,
either directly, which is a secondary function,
or via one of the central main cassettes, which
is a primary function. Altogether there are 16
positions for primary functions, 16 for second-
ary, and also four ‘gimmick’ positions. These
route the channel to inject points enabling you
to connect a gimmick box, or perhaps a special
limiter, or other externai circuitry.

Although it’s basically a 24 input desk, if
the microphone channels are not selected to
the main cassettes, the latter can be used for
16 additional microphone inputs. These main
cassettes, which are almost identical to the
microphone cassettes, have an input switch.
This enables you to select them directly to
microphones or to the sync or line outputs of
the tape machine.

On the left of this central bank of main
cassettes is the control room monitor cassette.
This permils selection of the tape line in or line
out. Here at Abbey Road we usually monitor
on line out unless, for instance, we want to
bring in a signal at a precise moment. A lot of
studios listen on line in but that way you never
know whether you have a satisfactory record-
ing. Also on the control room monitor
cassette is the main level control. You can
control the overall level to the two loudspeakers
and also select the output to left, right, parallel,
or stereo. You can also reverse one side to
check for out of phase signals.

On the right of the main group is the studio
playback cassette. This fecds all the studio
facilities such as cue circuits, playback, and
signalling. Pushing a button sounds a buzzer
which warns people that we’re going 1o start,
and we put a red light on when we're actually
recording. The talkback microphone on the
console is a noise cancellation D38, which
plugs into the back of this cassette. We can
announce on the tracks by pressing the multi-
track announce bution and we can also put
tone on the tracks for lining up.

KW: Do you ever use an LF tone to mark
the end of a track? Some people do this so
that when you spool through, you hear a bleep,
and get a rough idea of where you are.

KT: We have done this, but it’'s not our
normal practice. Some people put 30 Hz on.
We have fitted position indicating clocks to all
our machines, and these allow us to spool back
to any particular spol very accurately.

KW: You have quite a lot of meters on this
desk. What do they all do?

KT: We have a ‘noise meter’ on every
channel so that you can see what the input
level is. We can also use it to check the noise
figure of the channel; when a limiter/compres-
sor is in circuit, it shows the degree of com-
pression. There is also a correlator which
checks the phase between the two channels of
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Left: Outside of premises.

Lower Left: Peter Vince at Control Room Three mixer,

Upper right: Peter Brown at Control Room Two Mixer.

immediate right: Chris Blair cutting a single on the latest Neumann cutter

each cassette. A centre zero meter indicates
in phase on one side, and out of phase on the
other. Finally, there are the 16 main VU
meters.

KW: What are all the controls on the upper
part of the desk?

KT: In the middle are the facilities for
checking signals at various points, and for
testing the meters. Either side aire the sync
mixing panels, eight on the left and eight on
the right. These enable you to do a sync mix
for the artists in the studio. For example you
could send a singer all the previously recorded
tracks from a tape machine, plus his own voice.
There are two groups of eight controls on each
side, one for cue one, and one for cue two.

After watching engineer Peter Vince operate
the desk while in the 12 x 10m studio, ex-

with SX68 head.

Shadows Bruce Welch and Brian Bennett
helped put down some backing tracks for
Olivier Newton John, I continued my tour of
the building. One of the tape-to-tape rooms,
lined with BTRs, is used mainly for producing
pseudo stereo records from mono meters. But
that’s all 1 was told, the actual techniques used
being one of EMI’s secrets. On the other hand
there’s no secret about their method of checking
a disc cutting stylus. Every day a test cutting
is made and some molten wax is dropped on
the grooves. When the wax has hardened, it is
removed from the disc and observed under the
microscope. Any imperfections in the cut are
apparently very easy to detect by this method.
The cutting lathes used are Neumann and
include the latest model fiited with the SX68
head. In one cutting room | saw, the master
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tape was being played on a BTR2 fitted with
an advance head assembly while, in another, a
stereo C37 Studer was in use.

We moved on to Studio Two. While a hot-
panted Kathy Kirby danced around to the
number she had just recorded, Ken Townsend
gave me an outline of the facilities.

KT: The studio measures 18 x 11m and holds
up to 50 musicians. The control room has an
EMI Mk 2 desk which is similar to the Mk 4
except that it is basically a 24 input, eight
output device. As in the other Abbey Road
studios, a pair of J. B. Lansing S8 are used for
monitoring, fed from Quad §0F amplifiers. 1
know some studios use four speakers but we
use two because we prefer to monitor the sound
in the same way as the final customers. For

(continued overleaf)


www.americanradiohistory.com

ABBEY ROAD CONTINUED

studio talkback, the producer can use either
the desk-mounted microphone or a hand
microphone. This allows him to move over to
the viewing window so that he can look down
into the studio and still be able to speak to the
musicians.

After Studio Two, we visited a room where
Margaret Norrington was editing stereo classi-
cal tapes on a BTR3. Having myself edited a
lot of material on the similar BTR2, 1 am con-
vinced that this kind of machine is the best
available for editing.

After leaving the editing room, we passed
by the echo chambers. Ken Townsend descri-
bed what they looked like inside.

KT: The main thing is that no two sides are
parallel. This reduces the problem of standing
waves and in two of these chambers we have
stood a lot of drainpipes which also help in
this respect by dispersing the sound. The walls
are tiled, rather like a bathroom, so that the
sound is reflected and a long reverberation
time obtained. The signal is fed to a loud-
speaker and a pair of KM53 omnidirectional
microphones spaced about 1.5m apart pick
up the reverberations. The lines from all the
echo chambers and plates come up in a linking
room, where they can be plugged to the
studios as required.

The next stop was at one of the quality check
rooms. Here, Dave Reckless was checking
what EMI call ‘white label’ pressings.

KT: When we have cut the lacquer discs,
we send them to the factory for processing.
The white label pressings are the first ones that
some back from the factory and, in quality
control, the engineer’s job is to check them
against the original tape to make sure there
has been no loss of quality during the disc
process.

KW: When you say ‘checked against the
tape’, presumably you mean that you run both
of them simultaneously and compare the

quality.
KT: Yes. A key allows you to monitor
either. The levels are matched up at the

beginning so the two should sound identical.
If they don’t, the discs are rejected and remade.

KW: About what percentage have to be
rejected at this stage?

KT: Probably around 20 per cent. On the
classical side, the rejection rate is higher, and
for pop records it is lower. On classical music,
you often have very quiet passages during
which you can hear any slight noise on the
disc. On a typical pop record, it is obviously
not so easy to hear the imperfections.

Finally, my excellent guide showed me the
recently redesigned Studio One. Measuring
28 x 17m and accommodating up to 100
musicians, this is the second largest studio in
Europe (the largest being the RCA studio in
Rome).

KT: When we rebuilt this studio, we increa-
sed the reverberation time from 2.2 to 3.1
seconds.

KW: Are those the times with it empty?

KT: Yes. The problem before was that, if
we had a large orchestra in there, the reverbera-
tion time dropped considerably, particularly
at the top end. We had a lot of acoustic mater-
ial in there which tended to absorb these

Session musicians in Studio Three

frequencies so we stripped it all down and set
out to make the walls more reflective. Peter
Dix, one of our research engineers at Hayes,
did a lot of the calculations for the new
acoustics. The bottom 1.5m of the walls were
unchanged but above this, up to about 3.5m,
we used plywood boards with an ash veneer.
Above that we used Plimberdeck covered with
formica on each side. The panels were spaced
a certain distance from the walls in order to
absorb the lower end of the spectrum. On one
wall, the panels have been placea at angles,
so that they are not parallel to the opposite
walls, thus reducing room resonances. Another
thing we did was to increase the thickness of
glass in the window between the studio and
control room. It's now 19 mm one side and
16 mm the other. They are different thick nesses
so that they don’t both go off at the same
frequency. Otherwise, the insulation would be
greatly reduced at the common resonant
frequency.

KW: | see this is a Mk 2 desk as in Studio
Two. Do you intend to replace this with a
Mk 4 as well?

KT: Not at the moment. Since this studio is
basically for classical miusic, we don’t often
need more than an eight tiack desk. Even for
big orchestral works, eight track is enough.
Sixteen track tends to be more for pop record-
ing.

KW: Do you invariably use Dolbys for
multitrack recording ?

KT: We use them on sessions when requested
but haven’t really found them necessary. You
se¢, we put 4 dB more on our tapes than most
people and so don’t have much problem as far
as noise is concerned.

K:W: Are you happy with Doibys?

KT: Well they are good in that you get a
10 dB better signal to noise ratio, and I don't
think they have any bad effects. We've got 54
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Close-up of Control Room Three mixer

361 Dolbys and about four of the older A301.

Having covered most of the activities at
Abbey Road, Ken told me about EMI's outside
recording activities.

KT: We record orchestral and choral works
all over the country. At the moment, we're
recording ‘the Birmingham Symphony Orches-
tra at Birmingham University, and a Welsh
choir at Port Talbot. We're going to record
Ernest Broadbent at the Blackpool Tower,
where we've recorded Reginald Dixon for
years. In the summer, our recording locations
will include Liverpool Cathedral, Kings College
Cambridge, and Watford Town Hall.

KW: What equipment would you take on a
typical outside recording?

KT: Similar equipment to that in Studio
One. We have two 24 input eight track mixers
available for outside work, one 20 input four
track, and one 12 input four track. We
frequently use a four track J37 Studer on the
classical jobs, although we sometimes record
direct on to two track using an 462 Studer.

The hourly charges for some of EMI’s
comprehensive services are as follows:

Studio One Eight track £36
Four track £32
Two track £28
Studio Two 16 track £38
Eight track £33
Four track £28
Two track £25
Studio Three 16 track £35
Eight track £30
Four track £25
Two track £22

Copying costs £20 per hour for multitrack
tapes and £10 for mono or stereo. Editing is
£9 per hour, and disc cutting rates (per side)
range from £1.25 for a 178 mm mono acetate,
to £12 for a 305 mm stereo master.
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The new electronic sensor :: the wide
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Insure against distortion
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by Edward Tatnall Canby

HE introduction of Super-8 film and the

near total automation of film transport
and exposure setting have brought equipment
buyers to a state of some dissatisfaction con-
cerning the wealth of equipment now available
in two major areas, sound recording and colour
cine—yet never the twain shall meet. It would
be desirable if these two could be brought
together for the avocational user. (Avoca-
tional, you will note, includes professionals in
their leisure hours as often as it does the rank
amateur.)

Whereas in the professional field, sound
applied to 16 mm or 35 mm film is virtually
taken for granted, whether it is recorded on the
spot, recorded later, or both, sound and sight
together are extremely rare in Super-8.

Numerous synchronising devices have
appeared in attempts to bring the two elements
into a practical relationship. In America two
recent systems, in fact, have been much public-
ised. Both the Beli & Howell Filmosound and
the Synchronex Sound on Film camera (a
misnomer) make use of synchronised cassette
recorders in separate cabinets. In the past, the
Fairchild sound system made an appeal to some
users of home-type film. But none of these is
cheap and all are variably clumsy in opera-
tion when used by a single individual.

And so most ol us who interest ourselves in
sound and sight simply resign ourselves to the
utterly silent cinema (not counting projector
noise) and the totally sightless tape recording.
We shouldn’t. There is much that can be done
if we are curious enough to indulge in a bit of
experimenting. There are large areas of useful
overlap—if we are willing to put aside the on-
the-spot synchronised recording feature and
trust to cruder but potentially effective methods.
Indeed, I suggest that the direct synchronised
sound-and-picture camera system is actually
more limited in important ways than a less
precise (and less expensive) arrangement that
gives each medium its own best freedom without

too literal a relationship in the mechanical
sense. My own experiments in this fashion with
Super-8 sound are the substance of this series.

First—why do I suggest that lip-sync Super-8
sound recording is inherently limited? There
are two major factors that count heavily against
it, putting aside the extra expense. First, the
mechanical and clectronic difficulties in achiev-
ing a smooth match between the miniature
Super-8 film and good sound, accurately
synchronized, are considerable. (A slightly
out-of-sync talking picture is like a s/ightly
mistuned violin!) Even with the much more
expensive 16 mm film, sound quality has long
been notoriously poor and it is only in recent
years, with lavish magnetic recording, that we
have achieved really high quality sound with
professional 35 mm film and its larger special-
ised cousins—70 mm, Cinerarna and the rest.
At best, down at the Super-8 economy level, the
sound-and-sight combination is likely to be
less than idcal. There are almost insuperable
external problems, such as editing, which is
difficult or impossible.

A microphone held by or near the camera-
man—even with perfect sync and excellent
sound quality—will record the average indoor
or outdoor silent film scene with nothing better
than a garbled hash of ‘off-mike’ sound, mostly
uninteliigible and rife with unwanted back-
ground noise. At best, one may achieve a sort
of news-broadcast quality, and that only via
close-up. The two media have different require-
ments right down the line, and most notably in
the matter of distance from the subject. Where
the camera is best backed off, the microphone
does its best job close in.

In effect, the home sound/sight recording is
limited to a single type of scene, the static ‘talk’
picture, with the camera at close-up or, if at a
distance, disassociated from its microphone,
which must always remain close to the sound-
source, visibly or no. Normal action-filled
pictures, the bést kind for home filming, are
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largely impracticable. Sound at a scenic
distance is impossible. In this literal synchroni-
sation, the media are both severely inhibited,
neither at its best nor easiest, and thus over-all
versatility is seriously reduced. Is it worth it?

If you wish to experiment in a less literal
sound/sight relationship, give up all thought of
direct, on-the-scenes sound, recorded simui-
taneously with the film. You will add sound
via your tape recorder, after the fact. Not
literal sound but suggestive, interpretive, to
reinforce the sight by every means that sound
can manage, including music, meaningful
noise, spoken (but non-synchronous) speech,
dual sound channels and a stereo spread.
Perhaps even four-way sound, surrounding the
viewers. (Can you do that with ordinary sync?)
If you are as persistent as [ was, over some
five years, you may reap astonishing benefits in
dual-medium entertainment, and put all your
equipment to its best use, each medium in its
own most suitable fashion.

The principle is not new, not even new in the
modest-cost home entertainment field, for we
have had film striping for many years, by
which sound may be added to previously
exposed film. But now you are out for bigger
game, on a more professional scale. Your
tape recorder can reproduce far better sound
quality than most film-stripe arrangements.
You can put the full range of your audio system
to work. More important, you have more than
one channel available if you have gone stereo.
Two channels of information, for a more
versatile array of sound, And the stereo spread
of both channels together, whenever you need
it.

On this basis, I have completed to date the
sound portion of four Super-8 film shows,
ranging in length from 10 to well over 30
minutes, all with multichannel sound via stereo
equipment—and all without direct synchronisa-
tion. In fact there is no physical connection
whatsoever between the taped recording and
the filmed pictures. There were problems but
they were solved, in one way or another, most
particularly via the flexible use of sound itself.
Qccaslonally, the total impact has been that of
a sort of ‘happening’—no matter. Our acci-
dents have often turned out to be better than
the sound we intended. The last, and most
successful, of these ventures sallied forth into
ambitious territory, with the benefit of hind-
sight and experience. Presentation Number
Four, Henry, still employing plain Super-8
colour film and standard stereo tape, not only
added two simultaneous sets of still pictures,
flashed on a huge wide screen (home made) on
either side of the film, but employed two tape
recorders and four simultaneous channels of
sound, emanating from the four corners of the
room, two speakers in front and two behind
and above the audience. The effect, to put it
mildly, was overwhelming, and the more so
thanks to a pair of fat power amplifiers and
speakers to match—all borrowed straight from
the living room.

Not professional. The equipment was all
consumer type. We simply took advantage of
the vast discrepancy in quality between the
usual sound equipment available for (portable)
audio film and these state-of-the-art audio
products. Even the most moderately priced
audio system sounds gloriously alive in such a
comparison !  All you must do is to adapt

(continued on page 345)
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Philips Pro'36 Sudio Tape Recorder

For broadcasting studios, theatres and recording studios, sound and
film production studios. /n portable, console or unmounted versions

As one of the newest additions to the Philips’ range of
professional audio equipment, the Pro’ 36 is a natural
part of the studio scene. Remember too, it's backed
by world-wide Philips-Pye service. And an unrivalled
range of microphones. Check these Top Ten Features:

e Second generation Ferroxcube heads e Plug-in units minimise maintenance time @ All functions
push-button operated; semi-conductor switching @ Three speeds, electrically switchable @ Automatic
correction filter for each speed @ Servo-controlled capstan speed @ Brakes and pressure roller solenoid
operated @ Automatic tape lift @ Build-in filters for CCIR and NAB e Tape tension control for Cine reels

rely on Pye for professional studio equipment

BROATVT

Pye TVT Limited,Cambridge, CB1 3JU, England. Telephone : Cambridge (0223) 45115 Telex: 81103

344

www americanradiohistorv. com


www.americanradiohistory.com

SOUND MINUS SYNC CONTINUED

your sound material to the degree of sync you
can actually achieve, between tape recorder and
film projector, each operating independently.
Hopefully, you will be able to override the
projector’s built-in inaccuracy via a variable
speed control. That can do wonders to restore
a proper relationship. You will flounder at
first, as we did on our first sound film.

Let me take you back a few years. A friend
of mine, wife of a busy travelling college
professor, had discovered after a considerable
career as an artist (while producing five
children) that she had talent for photography,
both still and moving. She is one of those rare
women (rare in the public estimation!) who
have both an aesthetic and a mechanical sense.
She found she could take pictures galore while
her husband was busy in the field—India,
Peru, Africa, Ethiopia or at home in Massa-
chusetts. The intricacies of photographic
equipment and still picture projectors did not
bother her at all, nor the chores of editing,
splicing, cataloguing, continuity. At home, this
lady turned out her own dramatic films, put
together imaginatively from the product of her
many trips as well as her films made on the
home scene.

But there was a major problem—sound.
There is nothing more deadly for a film audi-
ence than the naked whir and buzz of projection
machinery, unaccompanied. Not even a ‘live’
narrator’s voice is sufficient to distract the
listener from its numbing effects. A sound
track of some sort is virtually obligatory for a
good film presentation other than the home-
travelogue-and-Sunday-outing sort. It is inter-
esting that this lady did not even investigate the
possibility of sound pictures, directly synchron-
ised at the taking. She understood intuitively
that neither she nor her very uninhibited
students could limit themselves to the tech-
nigues required by the direct medium. Instead,
she turned to applied sound, the sound track
added after the fact. The children were given
a tape recorder and told to forage for them-
selves.

I heard the results, which were amusing. A
confused, distorted melange of wobbly pop
music and electronic sound, totally minus
tape editing (nobody knew how), the music cut
off in the middle of a note (lifting the gramo-
phone pickup from the disc!) at approximately
the right moment, the next selection starting
with a squawk and a scratch (same technique).
But the principle was a good one and the
children thought it all very wonderful. At this
point T was called in, to fabricate a better grade
of added sound for the lady’s own adult films.
That was a ditferent matter altogether.

Our first joint venture was a humorous home-
based farce called The Beast of Yelping Hill, in
which a mysterious giant abominable snowman
(made visible by huge white footprints cut out
of paper) haunted a very ordinary and respect-
able community of summer householders.

How to put sound to the sequence of hysteri-
cal chase scenes involving all our neighbours
and their children? It was most detinitely a
‘home’ moving picture! My immediate stipu-
lation was that our sound must be via two
channels and of good quality—or else. One
speaker to each side of the screen. And since

there was narration, scene by scene, I set up one
channel for that purpose. The other, during the
film itself, was for the rest of the sound, mostly
music. No mixing.

To add impressiveness, set the mood, and
allow audience eyes to adjust to total darkness
(always a requisite for a good film show) 1
taped a prelude. And at the end, there was a
‘postiude’, closing music, suddenly in full
stereo—since the narration track was by then
free. It made a grand finale, while the film
credits unrolled, rather shakily, including a
brief picture of myself as sound man. Roars of
approval. Even louder roars for the camera
lady and her camera-assistant son, aged 13.
The photo-soniccombination definitely pleased !

But the audience hardly knew what trials we
had gone through. My stereo tape recorder had
a fixed speed within reasonably narrow limits.
There might be a few seconds difference in
timing over ten or fifteen minutes, depending on
mains voltage, room temperature, and the
number of hours the equipment had been
running.

Not so the film! We were incredibly lucky,
even so, as | found later to my cost. Qur Super-
8 projector was a modest machine with no
speed control. At a given temperature, in a
given location, and at a particular time of day,
this projector did in fact repeat the film with
fairly good timing accuracy. We did all our
work in one small studio, where the wiring was
adequate and the voltage strong. 1 laid out the
music, sequence by sequence, recorded it on
tape as the film was projected and spliced the
whole together. Then, starting at a signal, we
could play the music and project the picture
with a certain degree of synchroneity. Indeed,
and this was almost five years ago, I remember
no serious problems in that respect during the
work of assembling tape and sound, though |
had picked appropriate selections, for suspense,
the chase, exaggerated terror or casual good
humour, to fit the various successive episodes,
each tailored to fit the proper length.

The matron who in the end proved to be our
‘master’ made frequent cryptic clue appear-
ances in her coloured shawl, smiling benignly on
the frantic proceedings; for her to take an
example, 1 chose a sudden brief passage of
Indian raga music. 1f it came a mite too soon,
or began late in the midst of her picture, no
harm was done; the feirmorif established itself
very easily. The same was true of the narration,
on one sound track, which could be a bit early
or a few seconds late without harm to the
presentation. (It was recorded on one track as
the picture was projected before the narrator.)
Leeway was the important factor. Anything
was OK, provided exacr timing was not
necessary. 1 used all sorts of music, from a
work by Darius Milhaud (Le hoeuf sur le toit) to
a snatch of Chopin played on the harpsichord.
Smooth editing made the joints acceptable and
the vital timing leeway meant that variations in
projection speed from one showing to the next
could be accommodated without wrecking the
continuity of the whole. . . . Or so we thought.

Sizeable playroom

The Big Show was to be given before an
audicnce in a sizeable playroom situated in a
country barn. A day before, we moved from
our studio to the Final Location for dress
rehearsals. Horrors! Within minutes, film and
projector were hopelessly out of synchronisa-
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tion. The narration came at the wrong time,
creating chaos, the music was completely crazy.
We were a half minute apart in no time at all!
Take warning. The playroom’s electric mains
came from another line which ran 70 m under-
ground after leaving the transformer. At our
already low US voltage (one half the British
norm) this was fatal. The voltage rcading in
the playroom, it turned out, was permanently
down. Moreover, at the early evening hour-
the same as for the coming pertormance—a
heavy local household use of electricity had
pulled 1t even farther downward to about
102V!

The tape recorder played on imperturbably
at its normal speed, voltage loss or no. Tape
recorders, even the cheaper models, are built
with just this sort of variation in mind, Film
projector mgnufacturers, alas, have very much
lower standards, perhaps with some reason; for
the eye in this respect is less sensitive than the
car. It'sa matter of taste, they would say. And
so, like the early 78 acoustic records-—which
were recorded at anywhere from 75 to 85 rpm
and reproduced at wildly differing speeds on
the old mechanical gramophones-—most present
day projectors run at whatever speed seems
pleasing to the individual operator. Variations
in line voltage are consequently not too
important. The strict standard speed, in fact,
1s seldom reliably available, as we discovered.

The upshot was that, after frantic attempts
to edit our tape to match the sudden change in
film speed, we borrowed a large variac, or
voltage regulator, one of those variable affairs
with a large circular handle on top like some-
thing out of a power station. With this
formidable machine installed ahead of our
fractious projector and a cautious hand on it
to advance or retard, we were able to put on
our first sound-and-film show with the afore-
mentioned success, and not a soul knew our
problems. Indeed, we did it three times in a
row, just to prove our point. But we decided
that for the next film we would have a projector
with a speed control—definitely. (We did—and
ran into even worse problems.)

A year later, my friend came up with a very
ditferent film, offering a whole new set of
aesthetic and technical problems for the non-
synched added sound. That one ran for more
than a half hour, was very serious, and featured
long, quiet sequences of nature photography in
which a mood of oriental mystery was to be
induced solely by the musical accompaniment.
That was a challenge, and in solving it I found
myself turning to electronic music, which
somehow seems to blend more easily into the
pictorial material than “‘concert” music.
Probably a matter of one contemporary
medium complementing another. This film’s
demands led me into more elaborate mixing
techniques for my two stereo channels. Instead
of feeding the narrator into one channel and
the music into the other | superimposed the
speaking voice in mono on a spread-out
background of music. (The voice was fed
equally and in phase into both channels.)
Though the loudspeakers were to each side, the
voice appeared to come straight from the screen
—no hole in the middle! That procedure
worked so well that it suggested a more
ambitious technique for our third film, a
documentary on life in Ethiopia which for the
first time had no narration at all; the whole
story was in the pictures—and the sound.
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’I‘HE way 1 have decided to present this
material is t0 consider a specimen mixer
incorporating the main features commonly
found in studio equipment. This will enable us
to get an overall picture of what each part does
and its relationship to the rest of the system.
This basic scheme is a real system and could
be used exactly as it stands. Other people may
wish to add to it or miss off features not requir-
ed.

I originally considered the ‘plug-in’ type
module (0 be the best approach. It has become
clear that this is not so since the sockets and
edge connectors give more trouble than the
components. For all our professional systems,
we now wire permanentdy as much as possible.
The modules under discussion will therefore
be the ‘wire-in’ type. Where amplifiers must be
easily replaced, we recommend that the system
be split into sub-systems which can largely be
permanently wired. Where required, more reli-
able connectors may be used to couple the sub-
systems together. One such sub-system would
possibly be a microphone amplifier chain from
the attenuator switch right through to the out-
put and main fader. It is wise to have all con-
trols relating to one premixing channel in a
clearly defined pattern so that the hand instinc-
tively goes to the right control, even in the heat
of a recording session. Colour coding of the
knobs can be most helpful and this is another
way that balance engineers ease their burdens.

In the first part of the series, let us consider
in some detail the job that mixers have to do
and how the various functions are fulfilled.
The purpose of a mixer is to accept a variety of
input signals and to group them together to
form one or more composite outputs. If you
say it quickly, it doesn’t sound very much, but
what does it mean in practice? We may be
asked by a choral society to record, in stereo,
their latest production. This may require three
or four microphones, each perhaps of a dif-
ferent make. We only have two tracks on the
tape recorder and some means must be used to
produce suitable signals for the tape recorder
using the outputs of four microphones. This is
the job of a mixer. Each microphone signal
must be amplified and equatised. It must then
be combined with its neighbours’ signals to
produce the twin signals required by the tape
recorder. Fig. 1 shows the block layout of a
system that could be used to do the job out-
lined above. Other functions have been added
and the purpose of these will be discussed later.
There are three main sections to our mixer. In
the middle are the mixer amplifiers and, to
their left, the premixing functions. On the right
of the drawing we find all the amplifiers con-
cerned with passing the signals on to following
equipment. | think it will be best if we think
first of all about the needs of the following
equipment and then work back through the
system, seeing as we go how suitable signals are
formed.

I have suggested that the following equip-
ment might be a tape recorder but this is not
inevitable. In other applications, we might be
feeding amplifiers for sound effects in a theat-
rical production. The cables connecting the

* Walsall Timing Developments

mixer to the following equipment could be
some 3m if the recorder was nearby, or several
hundred metres if the output was being fed
halfway round a theatre. This means that we
must take care, in designing the output ampli-
fiers, to consider the most unfavourable cir-
cumstances in which they may be called upon
to operate. If they perform well there, then
they will be working well within their capability
when demands are less severe. In order to
minimise the effect of the parallel capacitance
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M pionning

of long cables, it 1s necessary to make the out-
put impedance of the line amplifiers, as they
are known, very low.

In fig. 2 we see a line ampiifier represented
by an AC generator in series with a resistor. The
resistor is labelled Rout and is called the output
resistance of the amplifier. The total capaci-
tance of the cable is represented by the dotted
capacitor. If we disconnect the cable and
measure the output between A and B with an
AC voltmeter we shall find, when varying the
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frequency of the generator, that the reading on
the meter is substantially constant. When the
cable is connected, it will be observed that, as
the generator frequency is increased, the volt-
meter reading falls because the reactance of the
capacitance in parallel with the voltmeter
reduces as frequency increascs. A point will be
reached where the reading is 3 dB below the
LF reading. At this point, the reactance of the
cable capacitance is equal to the output resis-
tance of the line amplifier. Let us consider a
practical example. The type of screened cable
commonly used for microphones has a capaci-
tance of about 100 pF per metre. Let us suppose
that we have a cable 100 m long. This will have
a capacitance of 10 kpF. Let us further suppose
that we have an amplifier with an output resis-
tance of 10 K and we wish to know at what
frequency the output will have fallen by 3 dB.
(This figure of 3 dB is customarily taken as
the frequency limit of system though other
limits are sometimes specified.) Now we must
involve ourselves in some simple mathematics.
The reactance of a capacitor is given by

1 where Xc¢—=capacitive
2=fe reactance in ohms
f =frequency in Hz
¢ —capacitance in
farads

Xc

When output has fallen by 3 dB, we have said
that the capacitive reactance is equal to the out-
put resistance or

Xc Rout

1

Royt = ——————
out Z:fc

1

transposing f° ICR
out

. 1
transposing f° TR
out

Substituting our 1
k n values=—————
nown value: R D)

10¢

1.6 kHz

As you can see, this would give us a very
poor result, worse even than is considered
necessary for telephone transmission. This is
why it is customary to use amplifiers with out-
put impedances of 600 ohms or less. If we use
600 ohms output resistance instead of 10K,
we find our -3 dB point will be 26.7 kHz
which is quite acceptable. (It should be clear
why microphones are made with low output
impedance since they are more likely to have
to work into long, highly capacitive lines.)

The second point that must be considered is
the voltage output capability of the amplifier.

(continued on page 349)
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A little suwgise
who hever
thcugahlene could afford -
a condenser mike.

For a long time now, condenser mikes
have been expensive and rather frail.

Too expensive in fact and too frail for
the majority of microphone users.

And although they remain the most
sensitive kind of microphone around,
nobody yet has made one that is cheap
enough and tough enough to withstand
ordinary use and ordinary budgets.

Until now.

After years of development the Calrec
600 series gives you all the supreme
performance of a condenser microphone
coupled with a practicality that no worth
while group or performer could ignore.

The Calrec CM 654 costs only £34.95.

And it's guaranteed for two years.

Which means a good deal

Especially for you. s o
p ; )

T e L
1 Calder Recordings Limited, Regent Street,
: Hebden Bridge, Yorks. Tetephone: 2159.

1 Please send me your iliustrated brochure of the
3 Calrec range of microphones.

s
/7

Distributors for the South, Scotland and overseas: Beyer Dynamic (GB) Ltd., :
1 Clair Road, Haywards Heath, Sussex. Telephone: Haywards Heath 51003, bcccccccccccwmwuccccccccec e -
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ninga
rtudio mixer

part one:system planning

Since we do not know exactly what the drive
requirements of the following equipment will
be, we must make the amplifier tolerant of
varying loads and able to deliver a satisfactory
voltage to them. It is very unusual to come
across a tape recorder or amplifier which
requires more than 1V rms to drive it, so this
is the normal level around which to work. More
will be said about this later.

Referring now to the specimen mixer dia-
gram, let us consider the outputs provided and
see how they are derived.

The principal outputs, those going on to the
following equipment, are the group A and
group B outputs. It is interesting to think for a
moment why we do not label them as left and
right. This might be thought the best thing to
do as they will presumably finish up as the left
and right hand channels fed to loudspeakers.
In practice, however, a twin channel recorder
is not always used for normal stereo recording.
This is even more the case as the number of
tracks multiplies. Recorders are now being
made with 24 input channels and there is talk
of 32 before long. In the case of a twin track
recorder, a group of musicians may record on
one track while a vocalist uses the other track.
This would be done to allow the recording
engineer to achieve a satisfactory balance
between the two after the musicians have depar-
ted. In this case, it would be quite wrong to
speak of left and right. These labels may be
added temporarily if the occasion requires it.

Since the recorder may be some distance
away from the mixing desk, so far in lact that
the recording engineer cannot easily see the
recording level indicators, it is necessary to
provide meters on the mixing desk which read
the level being sent to the recorder. 1t will
normally be pre-arranged that the peak level
indicated on the desk will coincide with the
peak recording level on the tape machine.

When making a recording, the engineer will
normally be acoustically isolated from the
performers and it is necessary for him to be
able to hear the results of his mixing. Associa-
ted with each group output we have therefore
provided a monitor output. Notice that this
is taken off before the group fader so that the
programme quality can be checked before the
signals are passed on to the following equip-
ment. Hence, this facility may be used as a pre-
fade listen output. The line amplifiers used for
these outputs could be fed direct to headphones
or used to drive amplifier/loudspeaker
combinations in the control room.

The echo output is used, as its name implies
to generate artificial reverberation which is fed
back into the input of the mixer via the echo
return channel. The output amplifier here is
used to drive one of several types of reverbera-
tion units.

Finally, the foldback output is used to.enable

performers to hear selected outputs from the
mixer, which can assist them. The name
derives from the fact that these signals will
generally originate from a fellow performer
and they are ‘folded back™ into the studio from
the control room.

From time to time it is necessary to intro-
duce into the signal circuits ancillary equip-
ment such as extra equalisers or compressors.
For this reason break-in points have been
included in the groups and individual channels.
These usually consist of a pair ol jack sockets
with switches fitted. When the jacks are in use,
the signals are diverted via the ancillary equip-
ment and return, suitably modified, to the
mixer. Working our way back through the
system we next come to the mixers. These are of
virtual-carth summing amplitier type and they
accept the inputs from the various channel
faders. There are separate mixers for foldback
and echo as well as those for the groups. All
are arranged to have sufficiently low output
impedance to drive the various arrangements
of faders encountered.

Distribution wiring

The dotted box shown as distribution wiring
is intended to represent the wiring harness,
possibly made of screencd cable, which con-
nects the various channels to the output sec-
tions. It is shown this way for clarity. It can be
seen that each connection from the channels
has a letter and number identification. For
example, ‘F/B 1’ refers to the foldback out-
put of channel one and this is taken to foldback
mixer input one. Similarly. ‘F/B E’ refers (o
foldback of the echo return channel. There is,
of course, no echo output of the echo return
channel, since a positive feedback howl would
almost certainly result. The other connections
should be self-explanatory.

The output from the channel amplifier can
be distributed in several ways and on the speci-
men mixer drawing we have shown two ways
in frequent use. The more traditional system
is shown on the end of channel one. Here, as
on channel two the foldback level control is in
parallel with the channel fader. This output
is always independent of the channel fader
setting whereas the echo level control can be
switched to come before or after the channel
fader. Since the echo and foldback systems are
identical except for this feature, there is no
reason why they should not be temporarily
interchanged in function if post-fader foidback
was occasionally required.

The difference between the two channels lies
in the way the group outputs are handled. In
channel one, the channel fader output is taken
to a switch. This can be either a simple single-
pole rotary switch or, with more complex
systems, a pushbutton assembly. The push-
button system would obviously be more
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appropriate where many output groups were
needed. In the simple case shown here, a three
position switch is all that is needed. By its use,
the signal can be routed to group A mixer,
group B mixer, or both at the same time.

The alternative system is shown in channel
two. This makes use of a technique known as
panning and the control used is called a pan
pot. When a camera is swung horizontally on
itS mounting to cover a scene, this is called
panning. In a similar way, by use of this mixer
control, a sound image can be swung smoothly
between the right and left extreme of the appar-
ent sound scene. This effect is achieved by
feeding a portion of the channel output to each
of the group mixers.

The pan pot is a ganged control, one section
being normal 10 per cent log and the other
anti-log. The 10 per cent means that, at the
mechanical centre of the rotation, the output
is 10 per cent of the input (or 20 dB loss occurs).
In fig. 3 we see the basic pan pot diagram. When
the control is at the mechanical centre, each
group receives the same signal. As the control
is swung to the right of centre, group A output
increases while group B output reduces. Due
to the logarithmic action of these controls. the
reduction in B occurs more acutely than the
increase in A. This has been found to give the
right “feel’ to the control, otherwise it tends to
cramp the movement excessively towards the
centre of the ends of the travel. Panning to the
left is simply the opposite of panning right.
Systems of balance control as found on some
control units are not suitable in this application
as the range of adjustment is insufficient.

We now come to the channel amplifier
proper. This divides into three sections. The
third is the equaliser department, used to alter
the frequency balance of the signal. Several
options are possible here but most commonly
required are bass and treble lift/cut, together
with some form of selective boost facility. The
output impedance of the equaliser is made
sufficiently low to deliver adequate signal to the
various possible combination of faders and
level controls. The second section is a 20 dB
amplifier which follows the preset gain control.
Tt 1s sometimes possible to combine the equal-
iser and 20 dB gain amplifier but this can lead
to complications.

The preset gain control is fed from a switch
which can select either the input from an
unbalanced line at a level of about 20 dBm, or
the output of the first section which is the
special microphone amplifier. This consists of
a 40 dB gain amplifier and a transformer. Pre-
ceding the transformer is an attenuator and
switch arrangement which enables a larger
level of signal to be handled than otherwise.
These and other topics will be discussed in the
second article in this series, which will con-
centrate on microphone amplifiers.
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Advertiser's Announcement

DC300

The Finest Power Amplifier in the World!

The CBS Lab Data taken Coming as close to absolute
on the DC300 represents perfection as any amplifier
in sum the highest performance we have ever seen or

yet encountered in an amplifier. investigated.

(High Fidelity Mar. '69) (Audio Oct. '69)

We tossed up whether to use a Dolly, or a photo of the DC300 or both, but decided to just give you
the facts man! When you have read them, and if you know of any amplifier that is as good (not better)
we’ll buy you one! We’re pretty safe!

DC300 power capability is 340 Watts RMS into 4 ohms, 190 Watts RMS into 8 ohms, 100 Watts RMS
into 16 ohms each channel.

For power bandwidth we can claim at say 150 Watts into 8 ohms, that it is FLAT from DC to 35,000
Hz! -3 dB point is 45,000 Hz.

Harmonic Distortion at 1,000 Hz at a level of 75 Watts into 8 ohms is a mere 0.0779,. At 150 watts
this becomes 0.019,. For comparison we can quote at 50 watts RMS at 20,000 Hz THD is 0.19;. At
150 Watts RMS at 20,000 Hz it becomes 0.29.

Safe so far we feel!

Intermod. Distortion on the DC300 is typically 0.05% at all power levels from 0.01 Watt up to 150
Watts. Difficult to compare as few other amplifiers specify this, but remember it makes the difference
between clean and woolly Bass.

Hum and Noise on the DC300 is better than 100 dB below 150 Watts.

Damping Factor is greater than 200.
DC300 is stable under any load condition. ldeal for Electrostatic speakers as it handles capacitive loads
so well.

The DC300 is not cheap of course. But it is the best!

U.K. users include The National Physical Laboratory, Road Research Laboratory, Institute of Sound and
Vibration, Queen Mary College, Electricity Research Council, University of Manchester, International
Entertainers Services Ltd., Island Records, and many others. If you would like more data on the DC300
together with reprints of the reviews mentioned above please let us know.

Remember if you want the Best for your Studio, Disco, or whatever and not the second best, or best in
class (whatever that means) the DC300 is now accepted as the one to go for.

CARSTON ELECTRONICS LIMITED

SHIRLEY HOUSE, 27 CAMDEN ROAD, LONDON, NWI 9LN
Telephone : 01-267 2748
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’I‘HREE names: John Peel, Dandelion
Records and Loli Coxhill. John Peel you
may have heard of. He's one of the few Radio
One disc jockeys eschewing the hit parade and
playing his own choice of un-hit music. It’s
mostly of British origin, some of it fresh, some
of it boring, some of it exciting, and some of it
pretentious. The common factor is that it’s the
kind of music Peel and his producer have
interest and faith in. And Peel is no fool. On
one of his programmes, he spoke of groups of
his cheice that had turned up and played
‘lazy and inconsequential sets’.

Dandelion Records: a small record label
run by Peel and distributed by Warner Brot-
hers. Peel is prepared to put his money where
his mouth is and issue on disc, more or less at
his own risk, the kind of material that he
reproduces on the radio.

Loll Coxhill: a name few readers will have
heard of but someone they'll possibly have
seen. Although he’s now not often to be seen
playing his sax on London’s streets, he was for
a while the only avant garde street busker in
the world.

If you have read so far you'll be wondering
what on earth Peecl, Dandelion and Coxhill
have to offer here. They have been working on
something for the last six months and, irrespec-
tive of whether the music involved excites,
bores or annoys you, I hope that the transcrip-
tion of a meeting 1 had with Coxhill will be of
interest to anyone involved either in location
tape work or the frustration of having their
taped gems degraded in transfer to disc.

The scene—a room in Hampstead with self
and Loll Coxhill—late thirties, shaved head,
ex-German Army clothes bought cheaply in
Holland, soprano saxophone and dry humour.
Apart from the occasional pyjama’d child
passing through in search of the pcrennial
drink of water, we’re alone with a Stenorette.

AH: Does Peel make money out of Dande-
lion?

LC: He’s lost on every record so far.

AH: People probably associate him with the
type of music he puts on his radio programme
and think he doesn’t want a hit record anyway.

LC: Well it’s certainly not true. What he
doesn’t want is something to be spoilt for the
sake of giving it a better chance of being a hit.
He’d be happy if everything was a hit. But he’s
not prepared to compromise.

AH: What's your connection with Peel?
Presumably he heard you busking at some time.

LC: He’s known me through the groups I’ve
been with. (Various groups including Kevin
Ayers and Gass, the original Catch My Soul
band.)

AH: How did the busking and solo work
start? It’s unusual to find someone playing solo
saxophone at all, let alone giving the kind of
music the crowds probably hate in a London
street.

LC: It started about four years ago when I
went through a bad patch financially. The
original idea was to get by when there wasn't
much work with the band. But it didn't work
that way. I never made much money out of it
but it did things like paying my expenses and
getting people to hear me.

AH: What kind of reaction did you get?

LC: Once I realised 1 wasn’t going to earn
much out of it, I stopped worrying about what
most people thought and played what I wanted
to play for the few that liked it.

AH: I've seen you play a lot of times, on
Hungerford Bridge, outside the Festival Hall,
in Oxford Street and outside one of the Jazz
Expo concerts. But you never had anyone to
pass round the hat.

LC: No that’s not the way [ wanted to do it.
1 tried to play where it was possible for people
to stop and listen if they wished, and put
money in my sax case il they felt like it. Tt was
often stolen by passing meths drinkers anyway.

AH: Were the police generally helpful?

LC: Pretty helpful really. They would call
me Acker though.

AH: And the idea of the record you're
making for John Peel is to capture that type of
street feeling.

LC: Not just that. The solo street thing has
developed now to the extent that I’'m doing it
mostly in clubs and at concerts. 1 suppose
they think I'm a cheap band. Anyway John
liked the way I was doing it and suggested that
I get a tape-recorder.

AH: I know that on the record there’s some
fairly conventional studio recording of fairly
conventional music. But the location record-
ing, was it done by you or did you have some-
one along?

LC: Some of the English location recording
was done by Peter Gibson and Alex Hooper
with a Japanese tape recorder. But you can ask
them about that.

1 did, and they confirmed that the work was
done at 19 cm/s on a Nagra 38 with an AKG
moving-coil cardioid microphone. Higher tape
speeds would have given insufficient reel time
for the takes involved. They told me that the
main problem was not so much traffic noise but
the fact that it kept changing in level. On the
‘if-you-can’t-beat-it, join-it’ principle they
persuaded Loll to go along with the traffic
level in his playing.

At the beginning of one take, the pressure
roller on the Nagra was inadvertently left in the
open position. So the tape went through at
around 38 cm/s. When the roller was closed, it
reverted to the intended 19 cm/s speed. At the
transfer stage in the studio (8-track equipment)
they used the result as an effect.
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LC: Most of the rest comprises copies of
tapes made by people who asked if they could
record me on the streets or in clubs. [ agreed if
they’d let me borrow the tape for a few days
afterwards.

AH: What is finally issued will have been
taken from all over the place on all sorts of
equipment and it will be intercsting to see what
the overall quality will be. Have you heard any
of it?

LC: I’ve heard some of it. Some of the things
which T thought wouldn’t be very good are
surprisingly good. Even a couple of the
things that are in mono. But I don’t know
much about it technically.

AH: How much editing has there been?

LC: Every piece is in its entirety except in one
section. Something went wrong with the tape
recorder and it cut out for a while which means
we lost about five bars. | cut out a 12-bar
section just to get rid of that lapse.

AH: How did you and Peel go about that
side of things?

LC: I took all the tapes to R. G. Jones
Studios in Wimbledon and we went through
the lot, putting them all on 38 c¢cm/s.

AH: Before you did anything else—went
straight on to 15?

LC: Yes, And then decided which sections I
liked and which I didn’t. ['m very pleased
with what R. G. Jones have done.

AH: Was there any overdubbing?

LC: A boy of nine and a little girl of six
were so good at singing that we recorded the
singing first and then let them make their own
backing track. I played some intentionally
amateurish flute, trying to make it fit in with
what the children are doing. I’'m doing some
things at the zoo but found I have so much
material it will have to be held over for the next
LP. I'm going to do some songs with Bridget
St John, animals and all. We'll form some
sections from animals; in effect make them sing
certain lines.

AH: What animals have you in mind?

LC: Anything available. If they're in the
zoo, U'll have them. We might get something
for ‘Top of the Pops’ from the seal at Regents
Park who swims round and round in his pool
barking the same line all day.

After finishing the above interview, I had the
chance of hearing the test pressings. Musically
it’s a mixed bag which more or less amounts to
a statement in music ol one man’s interests. A
lot of it isn’t musically up my street but some
is and other parts might be in future. In any
case, this is not a review of the record.

The recording quality on some of the
outdoor tracks is remarkably good. Irangthe
engineer at R. G. Jones, Gerry Kitchingham,
to learn their approach to this kind of work.

Inevitably, the first stage is the transfer to
38 cm/s. Then comes equalisation to compen~
sate for deficiencies in the original tapes.
Honks in domestic loudspeakers are de-
emphasised around 300 Hz and the HF end
lifted. Tape hiss is reduced by a filter active
at about 15 kHz and upwards. At the
engineer’s request, Loll was present when the
master disc was cut. This is intended to guard
against tape head misalignment since the
person best qualified to spot the resultant loss
of top will be the musician who produced the
original sound.
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How we’ve smoothed out
the ups and downs.

If you've ever been in a professional recording
studio, you'll know that sound control is done by means
of sliders not knobs. That’s because sliding controls
make it much easier to make the ups and downs, highs
and lows of a recording really precise. And what's
good enough for the professionals |S]ustaboutgood
enough for you. —

Atleast that's the way we see things at
Grundig. Look at—and listen to -
the new Grundig models at your dealer
and you'll understand.
Our stream-lined, fully tran5|stor|sed

Grundig Tape Recorders.

TK 121 2 track mono £57.35

TK 141 4 track mono £63.85

TK 146 4 track mono automatic £69.75
TK 147 4 track stereo automatic £96.85
A Grundig Hi-Fi tape is supplied free with each machine.

machines are superior in every detail.

Each one has the new slim-line microphone that’s
as sensitive about sound as only a Grundig mike
can be. In fact, each machine shows the extra thought
and care we take at every stage of manufacture.
It starts with the design and finishes with the finish.
So if youwanta quality tape recorder atavery
medium price, the choice isn’'t hard.
We've really smoothed things
out for you.

(GRUNDIG)

MADE BETTER TO SOUND BETTER
Grundig (Great Britain) Ltd.,
London S.E.26.

www._americanradiohistorv com
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Keith Wic

NINCE the Tories won the general election,
».2) and made it clear that commercial radio
was coming to Britain, hundreds of organisa-
tions have been preparing to fight for licences.
The would-be broadcasters who have already
registered their companies must include many
fortune hunters who remember the expression
‘a licence to print money’ which was bandied
about in the prosperous good old days of
Independent Television. Some of the potential
contenders for contracts are small groups of
individuals with one or two tape machines and
record players, and the idea of installing a
transmitter in their loft. Some of the more
serious ones have joined the Local Radio
Association, whose secretary John Gorst
(Hendon North Tory MP) had originally

planned 1o launch 150 stations. The 60-odd
members of the LRA include several local
newspaper groups, and Radio Rentals. The

Rank Organisation has registered 30 radio
companies, and Hughie Green’s firm, Commer-
cial Broadcasting Consultants, were hoping to
be granted a licence to allow them 10 organise
the running of commercial radio in this country.

At the end of March, after months of anxious
speculation, the Minister of Posts and Tele-
communications, Christopher Chataway, pre-
sented his White Paper. Entitled ‘An Alterna-
tive Service of Radio Broadcasting', it gave a
broad outline of the way in which commercial
radio will operate. Below is a summary of the
main points in this paper, paragraph by
paragraph.

(IBA Radio News

=

7 7//”/‘//,; \\\\‘\\‘\\NT\\\\’\\ \X\\\
. ns a two-part examination of
commercijal radio and its prospects

Introduction

1. Asin television, alternative radio services
should prove beneficial to programme quality.

2. Commercial radio must offer a public
service.

3. High standards must be maintained,
particularly in the provision of news pro-
grammes.

The Independent Broadcasting Authority
4. The supervision of broadcasting is
broadly the same task in television and radio.
5. The new service will therefore be
entrusted to the ITA, which will be renamed
the Independent Broadcasting Authority.

BBC Local Radio

6. BBC local stations should continue to
operate, and should concentrate on serving
minority audiences.

The IBA Radio Stations

7, Tt is intended to establish a network of
up to 60 stations, transmitting on VHF and
MF, in order to reach as many people as
possible.

8. The new stations, although part of a net-
work, must concentrate on providing material
of local interest. The size of the populations
served by these stations will vary greatly.

9. The IBA programmes will have to
maintain a wide appeal in order to compete
with the BBC’s programmes.

o

10. A central company should be set up to
supply news to the commercial stations. One
possibility is to have a specialist London station
providing news for its own listeners and for
other stations.

The Financial Arrangement for IBA Stations

Il. The income for commercial stations
will be obtained from spot advertising. No
sponsored programmes will be allowed.

12.  Finances must be carefully controlled.

Programme Contracts

13.  Stations will provide programmes, and
sell advertising time. Contracts will be granted
for a three-year period but at the end of each
year it will be possible to extend these contracts
by one year.

14, This ‘rolling’ contract system will
encourage high standards and provide good
security for the programme contractors, giving
them a chance to rectify any shortcomings in
the event of being retfused an extension of
contract.

15.  Although it will be possible for one
company to run more than one station, steps
will be taken to prevent any company or
individual acquiring an excessive financial
interest in commercial radio.

Implications for other media

16. Other businesses will be safeguarded,
and local newspapers will have the right to
acquire an interest in the station serving their
areas. Television companies, and newspapers
with a monopoly in any area, will not be
allowed to have a controlling interest in their
local radio stations.

Conclusion
17. Radio has a bright future.

Appendices Aand B
These deal with
standards.
Next month, some reactions to this White
Paper and its implications.

frequency plans and

Roger Sinclair of Sound Developments Ltd, one
of several new companies looking ahead to
commercial radio.

i
353

WWW._americanradiohistorv com



www.americanradiohistory.com

by H. W. HELLYER

“LING wide the gates! Thus, our editor,
discussing the terms of reference of this
series, when he gave me my brief. Tackle the
service aspect, the practical approach, the test
method of any equipment that STUDIO SOUND
deals with, he said, not merely tape recorders.
When we started the ‘Tape Recorder Service’
section, back in January 1962, my instructions
were to deal with ‘a deck a time'. Later, the
approach broadened and groups of related
apparatus were discussed.  Gradually, we
crystallised until the sub-title ‘a machine a
month’ could have been given. Then, with
numerous direct requests for information—so
many that it became impossible to deal with
my postbag—the editor decided to publish a
circuit with each article, but again we main-
tained the machine-a-month approach. To
date, this has continued, one possible break
when [ was ill last year being forestalled by the
editor, who published a collection of answered
queries. Such a nice, kind, understanding man.
{No, you don’t get a rise. Ed.]
Since STupIO SoUND went all hi-falutin’, this
column has worried about its kitchen-table
approach. Occasional reassurances have been

offered: ‘The professionals possess Hum-Boxes
100" or ‘We have kept our enthusiast amateur
readers’. Now the opportunity arises, with a
change of masthead, for an occasional contribu-
tion by thz sort of professional who uses a
gold-plated screwdriver, while Heary William
keeps his humble approach, discussing servicing
in gencral. It is something he knows about,
being engaged in this struggle daily. Soms of
the tales [ could tell you, my children, would
make your back hairs curl!

So, from me you will not see t1alk of micro-
phones or loudspeakers—except for a few very
clementary remarks, and where they relate to
the servicing of other equipment. But we sha/l
fling off the shackles and take in amplifiers, test
equipment and ancillary equipment, as well as
tape recorders.

For this month, as an hors d’oeuvre, a
pictorial roam around the workshop, spotlight-
ing some ol the problems we regularly meet.

Let’s begin with brakes. If they don’t come
off we cannot start—efficiently, at least. One
of the problems common to nearly all types of
machine is tape spillage. Either the brakes do
not come off together or do not apply in correct

sequence. Note the subtle play on words—it
matters. Brakes that engage two rotating
surfaces must give some precedence to the
lagging drum, or spillage will ensue. Coming
off, they must lzave the leading drum very
slightly ahead, so that ths tapz is taut. In some
of the worst cases, the s'ack tape allows a tape-
sensor trip to fall out. Or worsz, to b:come
intermittent. The result—occasional jzrks that
used inevitably to break the tape, but nowadays
more often stretch it.

Fig. 1, our first picture, shows the simplest
(Magnavox Studio) of brake devices. With
variations, other people have used it; reversing
the materials, steel band brake on rubber
Revox themselves had a great measure of
success. Secret of service in all cases is a clean
and true application. The speed of rotation
does the rest.

Philips, of course, are very much with us,
and you could not wish for a more uncertain
brake method than the angled lever with
attached rubber that grips a turning plastic
spool carrier. Fig. 2, inspzcted closely, shows
what happsns when things are neglected. The
brake path gets polished, the rubber worn, the

Fig. 1 Differential braking is effected by a
flexible strap.

Fig. 2 Simple rim brake.

Fig. 3 Braking pressure.depends on the direction
of spool carrier rotation.
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Fig. 6 Beit drive and deceptive simplicity for
this gramophone turntable. The motor is servo
controlled with electronic speedchange.

lever bent, and the tape spills all over the deck.
With this type of mechanism, one needs to
check the lever system. Impulses originate at
point A, miles away from the point of applica-
tion, Z.

Some attempt at differential braking is to be
seen in fig. 3, where the principle of a bent
lever again applies. But this time the way the
rubber tongue engages and brakes the spool
depends on which way the latier is turning.
This deck is also obsolete, again a Philips, but
many are in use. The trick is to adjust (by
bending, of course. what else?) with brakes
applied, testing torsional moment by hand
with the power off, then checking again with
power on. These are gravity clutches and much
depends on the lower spinning drums.

Our next, fig. 4, is also a Philips. Not that
their brakes are worse than many others: just
that their layout often lends itself to convenient

illustration. This case is typical; a pivoted lever

with a felt pad contained in a claw. The pad
wears and braking gets both noisy and
inefficient. Even regular maintenance can over-
look this one, and wear becomes progressively
rapid once the pad gets hard and dirty.

A pad again, fig. 5, but this time a much
more elegant method with auxiliary braking
supplied by this flufly pad on a rubber tyre.
As with the Ferrograph method, the accent is
on good surfaces. If it should be flufty, keep
it sO.

Belts, too, can be devils. As we saw in the
previous picture, quite a tot of tape recorder
mechanisms rely on both. But the gramophone
turntable, where belt-driven, is a very different
case. In fig. 6 we see a gram deck, or part of
it, that costs as much as the previous two
machines put together—and that’s without an
amplifier. The first thing that strikes one is a
deceptive air of simplicity. This Sony depends
on a flat, accurately ground drive belt and a
servo-controlled motor. The turntable bearing
is so good that you have to walk around the
block while you wait for it to settle. But it can
rumble, if you overlook a three-monthly smear
of grease. The studs beneath the platter are
part of the stroboscopic design, with a neon
lamp and mirrors doing the rest. The motor
pulley is essentially simple, and all that is
needed here is attention to cleanliness.

The same Sony deck has levers and pivolts,

springs, switches, and even a solenoid to worry
about. The bother is not to be laid at the door
of the humble autochanger. This one has a
magnetic-sensed reject system and a natty
lowering device. The pivots shown (fig. 7),
especially the locked one in the foreground,
need the regimen of occasional cleaning and
the smallest smear of lubrication. Look out
for odd screws that secure plates—they work
loose occasionally and produce the most
devastating side effects. Watch, 100, for circlips
and grip-rings that trap dirt, become almost
solid to the spindle and retard lever action.
Another corner of the same deck is to be
seen in fig. 8, where the sensing magnet at the
turntable base is visible. No extra friction
here; the magnet is part of an electrical circuit.
Another example, is the cable run of this
Uher deck. It looks casual and unsupported
but the stiff outer covering of the cables will
prevent untoward movement. It is up to us
to keep it that way. (There's an interesting
clutch on that one, too, but we will not be

tempted.)
Which brings me neatly to another Uher
(continued on page 359)

Fig. 4 Rim brake with felt pad, acting as
auxiliary retarding device,

wWWWwW americanradiohistorv.com

Fig. 5 Good braking depends on the softness
of the pad.
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What makes AKAI's GX-280D Stereo
Tape Deck so outstanding is that it gives
vou wonderful GX sound. By *“GX
sound” we mean sound reproduced with
the AKAl-developed glass and x'tal
(single crystal) ferrite head. We call this
head the GX Head. which is the first of
its kind in the world. In conventional
heads, tape dust and wear greatly reduce
sound quality. But our GX Head is **dust
free™" and *“*wear free”” and guaranteed for
over 150,000 hours of service life! Break-
downs of this head betore 150,000 hours
of use will be replaced free of charge.

This GX Head also produces a “focused
ficld” which makes possible the recording
and playback of high frequency signals
without distortion.

This high pertormance GX-280D aiso
features such professional specs as 3
heads, servo-control motor for direct
capstan drive, automatic reverse, auto-
matic stop/shut ot and pause button with
lock. The two 7-inch reels can be com-
pletely covered with an optional plastic
dust cover.

356

The GX-280D isperfectly matched with
AKAID’'S AA-6600 Solid State AM/FM
Multiplex Stereo Tuner Amplifier and
SW-155 Hi-Fi Sterco Speaker System.

Audio & Video

AKAL

AKAI ELECTRIC CO., LTD.
Ohta-ku, Tokyo, Japan

Rank Aldis-Audio Products, Rank Audio Visual Ltd.: P.0. Box 70, Great West Road, Brentford, Middlesex Tel: 01 568-9222
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l EFORE | begin the description of what is

involved in post-production work, this is
a good place to describe how the equipment
stood up to over six months of hard use. In
last month’s article, 1 described how it was
used but gave little indication of the sort of
problems that can and do arise. At the time
of writing, John Shuttleworth’s review of the
Nagra /L has yet to be published (June issue),
but it will be interesting to compare his findings
with the results gained on our six-month ‘road
test’.

When we checked all the equipment before
shooting started. the only fault was a dry joint
on one of the PA amps. All other items had
survived the journey to Yugoslavia intact. One
of the radio-telephone base stations was found
to be down in power when we did a long range
test. It was returned to London for repair and
was back and in use before shooting started.

In the summer, the roads and locations were
covered with very fine dust which managed to
creep in everywhere. To combat this, the
camera department used compressed air to
blow out the magazines and camera movements
each evening and we made use of this to keep
the Nagras clear. When 1 was selecting a
second Nagra to convert to two track working,
I found the cases of several machines were
bent. This seemed to be caused by the machine
being put down rather heavily. There are two
eyes on the rear part of the case for the attach-
ment of a carrying strap and these take the
weight when the machine is stood in an upright
position. The 4 case is of rather thinner metal
than that of the Nagra 3 and can easily be
damaged, sometimes resuiting in the motor
speed board (directly above the strap eyes)
cracking its edge connectors. The dust was
kept at bay and we had no problems that could
be attributed directly to it or to the mud that
replaced it as winter approached. The cables
were in terrible state at the end of each day
but the connectors were constantly washed out
with Inhibisol and no trouble was experienced
other than a couple of conductor breaks in
loudspeaker cables.

One of the worst faults we experienced was
the sudden refusal of one of the playback /L
Nagras to run at the selected speed. When
switched on, it would only run fast forward.
This was traced to an open circuit inductor on
the speed stabilizer board so a spare board
was flown out from London and fitted.

All was once again normal. The Nagra 4 is

constructed rather like a three dimensional jig-
saw. Most assemblies plug in and even motor
removal is a fairly easy task (this was necessary
when wiring the under side of the deck to take
the two-track heads). The Nagra 3 we took as
a spare was not without a peculiar fault. While
being used to record some wild eflects tracks
of women washing clothes and slapping them
against wash boards, an echo was noticed. The
location had a natural echo due to high river
banks but this was strangely enhanced. Close
inspection of the layout and circuit diagrams
showed the fault to be a resistor that had been
badly trimmed and had penetrated the insula-
tion of a lead in a nearby board. In so doing,
it provided a feedback loop from playback to
record circuits.

The only other serious faults were a transistor
failure in one of the radio-telephones that
resulted in a quiet afternoon as the production
office could not hear us. That and a burnt out
mains transformer in the radio-telephone at the
dome stage. The only microphone fault was
with one of the 805 Sennheisers, which was
replaced. The Perfectone mixer also had its
problems. When we commenced night shooting
in the early autumn the nights proved very
coid. As the temperature decreased the output
became perceptibly distorted. This was traced
to the output amplifier so frantic telex messages
whizzed between the unit and Perfectone in
Beinne, Switzertand. They arranged for a

Part Four
Post-Production

by Tim Blackham

replacement amplifier to be sent. This was
then held up by the local customs who released
it on payment of import duty even though it
was obviously to be re-exported at the end of
the production. In the meantime, limited
mixing was carried out directly on the Nagra.
So while we were spared some of the more
tiresome faults such as mike cables going down
and broken plugs, we had a number of unusual
problems to make up for it. To sum up, | think
the equipment performed very well under
extreme conditions and the modifications to
the Nagras for stereo proved both reliable and
practical. Meanwhile the stereo Nagras we
used have been returned to Location Sound
Facilities and 1 am told have since been used
and are available for other jobs.

My job with the production ended with the
finish of shooting so the description now
becomes partly second-hand and partly drawn
from past experience. Dubbing is, at the
moment of writing, some time away.

As the sequences are edited, the sections that
for various reasons require to be looped (post
synchronised) are prepared. The principal
reasons for looping are as previously stated:
the director requires a change in the delivery
of a line; a part may be re-voiced or may suffer
from extraneous noise. Several shots we did
one day in autumn had leaves blowing through
them and when we came to complete the

(contimveed on page 359)
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At last, Philips have come up with
the final piece of equipment you need to
make your hi-fi system complete.

The N2503 Stereo Cassette Deck.
You use it in conjunction with your
existing amplifier and speakers to record
and play back cassettes in stereo and to
play pre-recorded Musicassettes of your
favourite artists.

The N2503 is built to the same high
standard enthusiasts have come to expect
from Philips hi-fi equipment. It has an
extremely fast wind/rewind time, a very

impressive signal to noise ratio, a sliding
recording level control and a recording
level indicator. It comes complete with a
moving coil stereo microphone, and is
also a very handsome piece of equipment,
designed to look good in any hi-fi
system, with real rosewood sides and
brushed silver finish.

The N2503 Stereo Cassette Deck.
We think that no hi-fi system is complete
without it.

We want you to have the best.

PHILIPS
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FILM SOUND TECHNIQUE CONTINUED

sequence the next day, though the light was
right, there was no wind. Wind machines were
used and this resulted in the dialogue being
almost totally blotted out. Vocals can be, and
are, looped in the same way as dialogue. The
looping in ‘Fiddler on the Roof" is being done
both at Anvil and Pinewood studios. When
dialogue looping, an attempt is usually made
to match closely the acoustics of the original
recording. This is not possible in all cases,
though the method then being to record in a
deader acoustic than the original and to even
up the looped sections in dubbing, matching
them to the original quality.

Three loops are required for dialogue
looping (two only for effects). The action loop
carries no sound but has special leader usually
with a clear frame and a sync ‘plop’. The
guide track loop contains the original recording
that is to be replaced. The third or virgin loop
from which the system takes its name is blank
and is used on the recorder. As many takes as
are necessary are made and most studios are
now equipped to loop on three tracks. That is
to say, a second and third attempt can be made
before the first has to be erased to make way
for a subsequent effort. This way, a loop can
be a composite of several takes and even the
takes can have corrections inserted into them.

The music unscoring is, as with the pre-
scoring, at Anvil. Eric Tomlinson tells me that
they expect not to have to record any fresh
music for the LP. This is usually necessary to

‘heal’ cuts that may make sense when they
accompany picture but are intolerable standing
alone. The LP will be mixed from the edited
sprocketed master recordings, probably to
eight track (Anvil use a Studer 480) and then
down to a 6.25 mm master track (Studer C37).

This then leads to the dubbing process where
all the sound sources are combined to form the
final stereo and mono mixes. During the early
days of sound in the film industry, when discs
were used, the re-recording of disc master
recording was known as duplicating or
doubling. This degenerated into dubbing and
became the general expression for re-recording
with both terms in use today.

*Fiddler on the Roof” will be released around
December in 70 mm format. Of six magnetic
tracks, five feed speakers arranged behind the
screen and the sixth the ambient (surround)
speakers at the sides of the theatre. Without
going into the subject of five track pan pots,
the system in most dubbing theatres is to have
two or more balancers at one or two mixing
desks. (‘Fiddler’ is to be dubbed at Pinewood.)
The second desk is usually reserved for panning.
Pre-mixes are made and afterwards the final
dub, combining the pre-mixes and adding any
further components. In this country, a feature
film dubbing theatre has ten to |5 reproducers
feeding a desk with 15 to 30 inputs as several
of the reproducers will be multitrack feeding a
recorder that can work one or any of the track
standards used (one, three, four or six track).
In the USA they often have far larger numbers
of reproducers. The machines are also capable

of being reversed (rock ’n roli) for rehearsing
and correcting mistakes during recording while
still maintaining sync. Thus the recorder, as
in the case of the looping recorder, has to go
in and out of record without introductory
noises or clicks.

The editors, as well as providing all the
tracks for dubbing, make up cue charts marking
the distance from the start of action where a
track comes in and goes out. Thus a head can
be keyed out when it is not contributing as a
source, so holding system noise to a minimum.
The chart is used in conjunction with a rever-
sible electronic footage counter that is reset
each time the machines are relaced. The
counter is reset to 985 fect (a reel is usually
1,000 feet or less). The run up from start mark
is usually 15 feet and thus the counter is at 000
at the start of action.

The dubbing takes several weeks. Most of
the time, two or three balancers are employed
with an army of editors, making additions and
final adjustments. When the final six track
mix has been made, this is transferred to the
picture print that has been striped with a
magnetic coating and the composite resuit is
ready for showing. Mono mixes are made for
35 mm release and in this case an optical
recording is made for optical copying on to the
release print.

All this has been rather a gloss over the very
complex subject of film sound but | hope it has
served to stimulate interest. | hope also, in the
future, to explore particular areas that may
have been a little too vague.

SERVICING CONTINUED

matter. Following my recent look, in three
servicing articles, at the Uher 4000L and
related models, their man in Britain, R. K.
Wilson, has dropped me a line to correct a
couple of misleading statements. His points,
in order, are these: Mono recording, 4200 or
4400 (no L suffix on stereo models). Mono
recording is possible on upper or lower tracks
individually if required, by pressing the
appropriate selector button. With both buttons
relaxed, no recording is possible but parailel

Fig. 8 Magnetic switching for rejection.

replay is available, both channels fed through
the left amplifier. There will be slight attenua-
tion, both tracks (head sections) being in
parallel. Depressing single buttons for mono
recording brings in only the left channel and
this one is also used for monitoring. The Z124
battery charger unit can be used to recharge
lead-acid and nickel-cadmium cells by the
appropriate cable. Earlier Z114 units charge
only lead-acid cells. With a small modification,
they can be upgraded to charge the Z212 but
are then useless for the Z211.

www americanradiohistorv.com

The little green light I complained about. It
is supposed to go out when lead-acid cells are
charged but stays alight for nickel-cadmium
cells. The right cable must be used, grey K713
for lead-acid and red K714 for nickel-cadmium.

Sonnenschein, the makers of Dryfit lead-acid
accumulators, are hinting at a longer-life Z212.
But Mr Wilson rightly emphasises that long
life will always depend on their being stored
fully charged.

The output transistors of the mono 4000L
are now ACI87/188.

Fig. 7 Watch for pivot points.
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Your Local Dealer

LONDON AREA

AVEN

196-138 SOUTH EALING ROD.,
LONDON, W.5

Tel: 01-560 0194
AND

8 SUNBURY CROSS CENTRE
SUNBURY-ON-THAMES
MIDDLESEX

Tel: Sunbury 88963

I-FILTD

Stockists for all the leading makes of Tape

Egm'pment
207 EDGWARE ROAD, W.2. Tel. 01-723 3271
33 TOTTENHAM CT. RD, WIP 9RB

Tel. 01-636 2605
109 FLEET STREET, E.C.4 Tel. 01-353 5812
152/3 FLEET STREET. E.C.4 Tel. 01-353 2833

HIGH FIDELITY AUDIO CENTRES

42-45 TOTTENHAM CT. RD, WIP 9RD

Tel. 01-580 2573
118 EDGWARE ROAD, W.2 Tel, 01-723 9789
MAIL ORDERS AND CORRESPONDENCE TO:
3-15 CAVELL ST., LONDON El 2BN

Tel. 01-790 4821

L.askys

TAPE RECORDER HI-FI
~~~~~~ (SHEEN) LTD

SPECIALISTS IN TAPE RECORDERS, ACCESSORIES,
HI-FI EQUIPMENT

YOUR CENTRE FOR FRIENDLY HELP, SALES AND
SERVICE

3 & 4 STATION PARADE,

SHEEN LANE, SHEEN,

LONDON, S.w.14

CENTRE

Open until B p.m. on Fridays
PROSPECT 0985
Opposite Mortlake Station, S.R.

CHESHIRE

the hi-fi & Tape Recorder Centre . . .

Main BANG & OLUFSEN dealer—SONY centre.
Also Ferrograph, Tandberg, Revox, Akai, Sanyo,
National, Telefunken, Grundig, Uher, Philips. Also
every other good make.

8 Expert staff @ Advice @ Part exchange
Home Dems @ Comparator Dems @ Car
park @ New hi-fi Studio @ Best range in the
North @ Many used bargains.

the hi-fi Centre . . .

GREEN LANE, WILMSLOW, CHESHIRE
Far personal attention ring Wilmslow 22112 or 24766 and
ask for Mr Bird or write or call for free INTRODUCTORY
YOUCHER. Closed Wednesday | p.m.

DEVON

Your Local Dealer

HAMPSHIRE

High Fidelity
Specialists

Hamillon Elaclionics

Hamilton Electronics{Southampton)itd. 1
35 Londan Road, Southampton. Phone: 28622 3Lines |

FORRESTER’S
NATIONAL RADIO
SUPPLIES LTD.

70-72 HOLDENHURST ROAD
BOURNEMOUTH  HANTS

Largest hi-fi and radio component
store in the south Tel: 25232

HERTFORDSHIRE

WATFORD
High Fidelity Centre

at RADIOLUX Ltd.

36 WOODLANDS PARADE, HIGH ST.
WATFORD (opposite the pond)
WATFORD 29734, 41029
IFIT'S GOOD — WE STOCK IT !

Demonstrations in our Stereo Theatre. Also home
demonstrations with no obligation.

BOLTON

LANCASHIRE

Specialists in
High Fidelity Sound

Nt egiis

203 St. George’s Road
Phone 23093
BOLTON

THE STEREO CENTRE

Recorders of Excellence
Tandberg Professional Agent

CONSULT GEORGE WEST — TAPE SPECIALIST
HFDA MEMBER ° CAR PARK AT REAR * CLOSED TUESDAY

J. SMITH & SON
184 THE ROCK, BURY. 061-764 1242

THE SOUTH WEST
Tom Molland Ltd.

Invite you to visit their well-equipped

Demonstration Theatre and compare all

the leading makes of Hi-Fi and Tape
Equipment at

110 CORNWALL STREET,PLYMOUTH

Telephone 69285
Immediate delivery to ALL Areas

ST. HELENS’
Harold Stott Ltd

Audio Engineers

Stockist of all leading makes of Hi-Fi Equipment.
Appointed sole agents for: Revox, KEF, B & O, Quad,
Sanyo, Sony, Sansui, Dynatron, Hacker, Tandberg,
Armstrong, B. & W., etc. etc.
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AN ANNUAL SUBSCRIPTION TO

b

%-20  Australian Dollars
130 Austrian Schillings
298-50 Belgian Francs

COSTS

29-65 Brazilian Cruzeiro
5-15  Canadian Dollars
37-60 Danish Krone
18-00 Dutch Guilders
27-70 French Francs
18-:00 German Marks
179-84 Greek Drachma
3120 talian Lire

1’800 Japanese Yen
70-00 Mexican Peso
42-96 Norwegian Krone

171-37 Portuguese Escudos
4-29  South African Rand
350 Spanish Pesetas

31-08 Swedish Kronor
26-00 Swiss Francs
7-20 U.S. Dollars

... and, in the UK, £1-80

Please send STUDIO SOUND for ...........
months, commencing with the ........... ...

issue. | enclose remittance .....................

Link House Publications Ltd,
Dingwall Avenue, Croydon
CR9? 2TA
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TALKBACK AND DIMMING SWITCHES
RECENT letter in the editorial mailbag
asked for details of how to incorporate

switching into a mixer to dim or mute the

monitoring amplifier, and how to provide
talkback switching for communication with
performers in the studio or concert hall.

The control room monitor has to be silenced
during talkback to the studio, to avoid acoustic
feedback. It is sometimes useful to have a 12 to
20 dB ‘dimming’ switch to converse with
other people in the control room while record-
ing goes on, to take a telephone call or (for
those who must monitor with their eardrums
meeting at every throb) to hear what the
balance sounds like at a domestic listening
level.

There are many ways of achieving this. The
way suggested to the reader may be of interest
to others and the block circuitry shown here is
based on the reply. As drawn it uses a single
keyswitch for talkback/normal/dim, but two
separate switches could equally well be used.
A way of playing tape, disc or other inserts
into the studio via the tatkback system is also
indicated.

Resistors R! and R4 protect preamp out-
puts from possible damage by shortcircuit, and
isolate the preamp outputs (which may be
feeding other equipment as well) from the
switching stages. This assumes low-impedance
outputs from all the amplitiers which is normal
practice. R resistors also form part of the
dim switch attenuator.

In the normal position of the switch, the
tape or mixer output selected by the compari-
son switch is fed to the control room monitor
amplifier via its gain control R2. The amplified
output from the talkback microphone is
shorted to earth by one pole of the changeover
switch (one side of the keyswitch) but the
talkback amplifier and studio loudspeaker are
left available for playing inserts or echo to the
studio via the sub-mixer. In the talkback
position the input to the monitor amplifier is
shorted to prevent howl round and the talkback
mike signal is unshorted. In the dim position,
the talkback shorting is left unaffected whether
a common keyswitch or separate switches are

by John Fisher

used, while R3 (which is switched between the
junction RI/R2 and earth) attenuates the
signal by the required amount. Typically RL
might equal R2; R1=9R3 for approximately
20 dB attenuation. R4=R5=about R6.
Absolute values are not given as they must
depend on the values of fader resistance used.

CONNECTING BOXES

A FRIEND OF mine has a useful little gadget
which 1 see frequently in use. It consists
simply of a small metal box with two phono
sockets, four jack sockets and a piece of
flexible mains-connector strip. Coloured wires
are permanently soldered to the contacts on
the sockets, and are connected up rapidly as
required, using the connector strip and screw-
driver, to provide several possible arrangements
ol parallel sockets, jack-lto-phono adapters
and phase reversers elc.

A convenient unit can be made up in a
rectangular tobacco tin, using (for instance)
two three-contact PO jacks, four phono
sockets, three and five pin DIN sockets, with
a flexible connector strip bolfed inside the tin.
It is a good idea to tin the ends of the flexible
leads to help make firm and reliable connec-
tions. Unused leads should be taped or
strapped out of the way, where they cannot
come into contact with other leads or socket
tags.

TERRY CLIPS

TERRY CLIPS can be useful as a means of
holding cable against a microphone stand or,
with very light mike and a home-made adapter,
as an iexpensive holder for a pencil mike.
The only snag is that the edges tend to scratch
soft metal and plastics, and to chip paint. This

can be avoided by slipping fine transparent or
coloured plastic tubing over the clip; suitable
tubing is available from chemists and car
accessory shops. If necessary, the clip can be
warmed and the tubing softened in hot water.

BULK ERASERS

THERE HAS recently been some consideration
of the merits of bulk erasers in these columns.
Certainly, metal spools are a nuisance as they
are apt to cast noise shadows on the tape.
However, unless one uses an effective full-
track erase head, the bulk eraser remains the
only effective way of completely wiping a tape.
Winding on to plastic spools instead of the
metal NAB types is one answer to the shadow
problem. There is a further point: many of the
small hand erasers sold are relatively weak and
really glorified head demagnetisers.

The author has a powerful and seemingly
effective eraser made from an old transformer.
It was intended for a valve power supply and
was rated at 250V 200 mA or thereabouts.
When it became redundant, the core was
dismantled, the I laminations discarded and
the E laminations replaced all in the same
direction. The mains is connected to the
primary, all the secondary connections being
open circuit and insulated, and the eraser is
contained in a cardboard box with the lead
coming out from one corner. The open side of
the core is the one which does the erasing. As
well as being an effective bulk eraser, the device
can be used to demagnetise a whole deck. The
eraser should be switched on and off as far anay
as possible from both deck and tape, and should
not be used anywhere near valued recorded
tapes. A long lead and good fused plug are
desirable. Amplifiers are likely to put a loud
plop through speakers as the eraser is switched
on or off.

The device should not be used continuously
for more than about 30 seconds as the windings
heat up considerably during the operation.
The eraser should be moved in small circles
over both faces of the tape spool to ensure that
all parts of the tape come into the erase field.
Watches should be removed before the eraser
is used, to preserve the sanity of the hairspring.

" MIXER 10 RECHROEE NONIT08 1) \
UTPUT 0 AMP ]
R1
TAPE - =
REPLAY MONITOR
B [~ h g e —p—— 1
/ SWITCH | OiM =—= TALKBACK |
Rt - o——p=d =
GRAM | |
R6 | |
RS l
MIKE L 1 L
AMP o -
O— —AA ' ° :
RS | R
”h“u??“‘ RS S& ! | STUDID - '
- ! == | (TALKBACK) TV\T& JTTTTTE I/I/I
i \ S~ \ N /
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FRANCIS OF

STREATHAM

Members of the Hi Fi Dealers Association

LONDON’S FOREMOST
DECKS WITH PRE-AMPS

(Microphone extra)
Akai 4000D, Stereo
Revox 1102/4
Sanyo 801, 3 sp. 4 Tr. Stereo
Sony 355 3sp.4 Tr. Stereo
Sony 255 Stereo
Sony TC630 3 sp.4 Tr. Stereo
Tandberg 6000X 3 sp.2/4 Tr. Stereo
Tandberg 3000 X
Tandberg 1600X
Telefunken 205 3 sp. 4 Tr. Stereo
Talefunken 203 Studio

Philips N.4505 3 sp. Tr. Stereo
Ph s PRO 122 sp.2 Tr. Stereo

COMPLETE TAPE RECORDERS
Ampex 1100 Stereo

Ampex 2100 Stereo

®Akai I710W Stereo

®Akai N.9 Stereo

®Akai 1800 Dual-purpose stereo 8
track cartridge and tape recorder
®*Brenell Mk.5/M Series 111 Mono
®*Brenell Mk. 5 Series |11l Mono
®Brenell ST2002 Tr. Stereo

®Brenell ST4004 Tr. Stereo
®Ferrograph 713

®Ferrograph 702/4

®Ferrograph 722/4

Grundig 1242 Tr. Mono

Grundig 1444 Tr. Mono

Grundig 149 4 Tr. Mono Auto
®Grundig TK320 3 sp.2/4 Tr. Stereo
Philips 4307 4 Tr. Single Speed Mono
Philips 4308 2 sp. 4 Tr. Mono

®*Philips Professional PRO,12

Philips Stereo 4404 2sp. 4 Tr.

Philips Stereo Cassette 2400

Philips 4407 3 sp. 4 Tr. Stereo
®Philips 4408 Prof. 3 sp. 3 Tr. Stereo

®Revox 77 Stereo Transistor

TANDBERG STOCKISTS

*Sanyo 990 3 sp. 4 Tr. Stereo

®*Sony 2524 Tr. 3 sp. Stereo
*Tandberg 152 or 4 Tr./3 sp./Mono
*Tandberg Series 12X 3sp.2/4 Tr. St.
Telefunken 204 T.S.

*Telefunken M207 2 sp. 4 Tr. Stereo
Telefunken 501 4 Tr.

Telefunken 203Stereo/Mono2sp.4Tr.
Telefunken 201 Mono 4 Tr

*Uher 7144 Tr. Mono

®Uher Royal de luxe 4 Tr. 4 sp. Stereo
*Uher Varicord 263 Stereo

BATTERY PORTABLE & CASSETTE

Philips EL3302 Cassette

Philips RR482 Cassette/AM FM Radio
Philips RR290 Cassette/AM Radio
Tandberg Series 11-2

Ferguson Cassette 3240

Grundig Cassette C.200

Aiwa Cassette Batt./Mains

Philips 2205 Batt./Mains Cassette
Pye Cassette

Sharp 5052 Tr.2 sp./BM

National 4 Tr./2sp./Batt. Mains
Telefunken 302 4 Tr.2 sp. Mono
*Uher 4000k 4 Tr.2 sp. Mono
*Uher 4200/4400 2/4 Tr. 4 sp. Stereo
*Sony TC800

POWER PACKS, BY Philips, Stella,
Telefunken and Uher

FOR A FAIR AND DEPENDABLE DEAL IN

TAPE and HI-FI

% Minimum Deposit and no Interest or Service Charges on H.P.
Y Free Service during Guarantee period
Y% Fair Part Exchange Allowance on your old Recorder

% Reconditioned Recorders available to personal shoppers only

up to 18 months

AMPEX TAPE
SPECIAL OFFER

Guaranteed Brand New

500 Series
(P—Polyester: A—Acetate)

77 L.P. 1800 ft. (P) 20/-
7" Standard (200 ft. (P) 15/-
7" Standard 1200 ft. (A)... 12/-
53" L.P. 1150 ft. (P) - 17/6
53" L.P. 1150 ft. (A) 15/-
53" Standard 850 ft. (A) 12/6
5” D.P. 1200 ft. (P) 17/6
57 L.P. 900 fe. (P) .. 12/6
5” Standard 600 ft. (P) 10/-

SPECIAL BARGAIN OFFER

3" reel, 600’ polystrene
tape, only ... 5/-

Postage 2/- on orders up to £3.0.0.
Over sent post free in U.K.

Bib and E.M.I.
transformers,
Erasers, etc.
Stands, booms, fittings.
Pre-recorded tapes and cassettes, etc.
Tapes in all grades and lengths by:
B.A.S.F., Scotch, Philips, E.M.1., etc.
Cassettes by Philips, etc.

splicers, Matching
Defluxers, Bulk

@ MIXERS by
Uher, Eagle, Telefunken, D.J., etc.

@ MICROPHONES by

AKG, Grampian, Reslio, Acos,
Telefunken, Beyer, Sennheiser, etc.

Headphones by AKG, Ampex, Akai,
Sansui, leko,PhlIlps Koss.

169-173 STREATHAM HIGH ROAD, LONDON S.W.16

Between St. Leonard’s Church
and Streatham Station

HI-FI DEPT.

@ AMPLIFIERS

Quad, Rogers, Arena, Philips,
Goodman, Nikko, Decca,
Leak, Rotel,

Armstrong Tripletone,
Tandberg, Teleton.

@® TUNERS
Quad, Rogers, Leak, Arm-
strong, Tripletone, Arena,

Nikko, Goodman, Huldra.

@® LOUDSPEAKERS

Quad, Rogers, Kef, Wharfe-
dale, Goodman, Tannoy,
Lowther, Leak, Tandberg,
Arena, Celestion, Keleton.

@ MOTORS,PICKUPS
GARRARD S.P.25 Mk. Il less

cartridge, post free U.K.
£11.15.0 (p/p in U.K.5/-).
Goldring Thorens
Connoisseur Shure
Audiotec Sonotone
Neat SME

Acos Pickering
Duel BSR

Diamond styli, Microlifts, Pressure
Gauges, Cleaning  Accessories,

I_Cabme!s. etc.

01-769 0466: 01-769 0192

® Microphones extra

Please note thisis our only address.Free parking Prentis Road,2 mins.away
OPEN ALL DAY SATURDAY — CLOSED ALL DAY WEDNESDAY

BUILDS MODULAR MIXERS—

WE SPECIALISE IN BRAND NEW

TOP QUALITY BRITISH P.V.C. MYLAR & POLYESTER
RECORDING TAPES WITH FITTED LEADERS, Etc., EX 3”

Thanks to bulk purchase we can offer tensilised HI-Fl tapes, manufactured
by a British firm of world repute. All boxed individually (sealed if required) in
polythene. Our tapes are not to be confused with imported sub-standard or used
tapes. Full money refund if not delighted.

This month:- “DRY SPLICE’’ (19p) given FREE with every order.

BD I5 MODULAR EQUALISERS
incorporating Top, Mid and Bass lift and cut,
high and low pass filters and exceptional noise
and overload performance.

BD

short delivery.

Write or ring for details

Alice (Stancoil Ltd.), I5 Sheet Street
Windsor Berks.

Windsor 61308

range of modular channel amplifiers, limiters
and crosstalk and noise suppressors available at
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All arders despatched by return.

STARMAN TAPES,

Std. L.P. D.P. Boxed
Length ea. 3for Length ea. 3for Length ea. 3for empty spls
3”7 150’ 10p 29p 3”7 220 124p 35p 3” 400’ 224p 65p 3 3p
4” 300" 20p 50p 4” 450" 25p 70p 4” 600’ 34p 9Tip 4" 8p
5” 600’ 30p 87ip 5”7 900 40p £1-174 57 1200’ 624p £i-85 5" 9p
53 900’ 35p £1-02% 5371200 524p £1-521 5371800’ 85p £2:50 531" 9p
77 1200’ 45p £1-27% 7* 1800 65p £1:92% 77 2400° £1° 05 £3:05 77 10p

421 Staines Road, Bedfont, Middlesex

Postage and Packing 9p per order

GASSETTE

GOPYING

large and
small runs

Fraser-Peacock

Associates Limited
94 High Street Wimbledon Village

London SW19 ()1-Q47 22:@)

www.americanradiohistorv. com
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equipment reviews

MINIFLUX ME104
WOW AND FLUTTER METER

MANUFACTURER'S SPECIFICATION

Mains supply: 110 to 125V or 220 to 240V, 40 to

60 Hz.

Wattage: 6W.

Oscillator frequency: 3.15 kHz (1 x 10

starting period).

Oscillator output: 0.4V or 20 mV

Calibrating device: - 27, detuning for static and

439 (mains frequency square-wave) for dynamic

recalibration of measuring unit.

{input voltage: 30 mV to 30V, 3.15 kHz ' 5

Inputresistance: 10K.

Measuring ranges: +0.3¢ 19 and 3%,

Approximate peak value indication according to

CCIR and DIN,

Frequency response: Linear: 0.5 to 500 Hz -3 dB.
Weighted: to DIN or CCIR, or

external filter.

Drift indication: +4.259, maximum.

Pen recorder output: 10V p-p into 22K.

Weight: 5 kg.

Dimensions: 188 x 212 x 296 mm.

Price: £135.

Manufacturer and distributor: See next

specification.

¢ after

’l “HE measurement of wow and lutter con-
firms one of the more vital performance
parameters of tape recorders and gram turn-
tables. Both wow and flutter take the form of
minor speed variations. Wow is normally con-
sidercd to cover speed variations with a
frequency from 0.1 to between 10 and 20 Hz
while the higher frequency speed variations up
to 500 Hz or so are normally identitied as lut-
ter. Most wow and flutier meters measure the
total wow and flutter, which is an integration
of the two.

Equipment manufacturers differ in the way
they measure wow and flutter.  American and
Japanese manufacturers commonly quote root
mean square (rms) values of total wow and
flutter, without any weighting to correct for the
human brain’s sensitivity variation at different
frequencices.

European specifications almost always quote
quasi-peak values of total wow and flutter as
measured through a weighting network which
attenuates components above and below 4 Hz.
This weighting curve (as specified by DIN
45507) attempts to correct for the variations
in the brain’s sensitivity to flutter frequency.

There is no accurate way of translating one
type ol measurement to the other. Either
measurement technique depends to a very large
extent upon the waveform of the short term
speed variations, as well as their frequency.

The Miniflux range of wow and flutter meters
fall into the DIN peak-weighted category and
consist of two meters plus a low frequency
wave analyser. The MEI104 wow and Hfutter

meter described here is the simpler of the two
instruments, but the MEI02B (used by the
author) has ranges of +1.0, +0.3 and +0.1
per cent, together with the facility for switching
between the standard measuring frequencies of
3.15and 3 kHz.

The MEI104 has two clearlv calibrated
meters mounted on the front panel, together
with a row of nine pushbutton switches which
select the range, weighting network in/out,
power on/oft and internal calibration. On the
back of the instrument is a socket outlet lor
an oscilloscope or pen recorder, a five pin DIN
socket for direct connection to domestic tape
recorders, and well shielded controls for cali-
bration of the instrument by mecans of its inter-
nal line-up facility.

The instrument incorporates a 3.15 kHz
oscillator for recording through either the front
panel banana sockets which provide a 0.42V
squarewave, or from the rear panel DIN con-
nector which provides about 20 mV for con-
nection to the ‘diode’ socket of European
domestic tape recorders. The frequency stabi-
lity ol the internal oscillator is very important
lor the measurement of tape speed drift and
is specified by the manufacturer as 1 x 10—?
alter initial warm-up. Qur measurements con-
firmed this specification after only five minutes
operation from cold, during which time the
frequency only drifted from 3,145 to 3,147 Hz.
Once the unit had achieved constant tempera-
ture. the long term frequency drift was betier
than 3 parts in 104, {ar better than is required!

The left tront-panel meter is calibrated for
reading tape speed drift within the limits +4.25
per cent on the nominal 3.15 kHz replayed
tone, and may be set to zero by means of a
front panel potentiometer which can be used
to oflsct smail deviations from the nominal
3.15 kHz replayed tone.

The accuracy of the drilt meter was measured
at indications of +1, 42, +3. and -4 per
cent and found to be within 4-0.5 per cent of
the acrual reading (i.e. an indication of | per
cent was in fact 0.95) which is perfectly ade-
quate for all normal measurements. A word of
caution, however. The accuracy of the instru-
ment depends upon the required minimum
30 mV being applied to the input—iIess than
20 mV was found to lead to errors but still
gave a steady indication.

The frequency response of the instrument in
weighted and unweighted modes was carefully
measured by applying an input signal from a
specially calibrated FM audio oscillator opera-
ting at a mean frequency of 3.15 kil z.

The instrument specification states that the
unweighted response is 0.5 to 500 Hz (-3 dB).
We measured | dB limits from ! to 200 Hz,
with a -3 dB low [requency cutofl at exactly
0.5 Hz. The -3 dB high frequency cutofl’ was
found 1o be at 400 Hz, with an attenuation of
—5.5 dB at 500 Hz. This is not to specification
but such a small deviation from a flat response
is unlikely to be significant in practical measure-
ments.
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The more important weighted frequency
response was found to be well within 1 dB of
the DIN curve up to 40 Hz, tending above 50
Hz to the lower limit of the DIN 45507 speci-
fication.

The accuracy of the instrument was first
determined by applying a 3.15 kHz tone which
was frequency modulated to a known devia-
tion with a 10 Hz sinewave. The indications
in the +£3 and 1 per cent wow and fllutter
ranges was within a creditable 5 per cent of
actual reading, but the error on the 0.3 per
cent range was found to be 15 per cent leading
to an actual wow and flutter of 0.2 being indi-
cated as 0.23 per cent.

Impulse testing with rectangular pulses of
‘wow and flutter’ confirmed the larger error
on the 0.3 per cent range but showed that the
instrument conformed to the requirements of
DIN 45507 from the point of view of quasi-
peak indication.

This examination of the MEI0{ naturall:
aimed at discovering the instrument’s limita-
tions. The unit passed the requirements of the
DIN standard in all the functions examined
and in most cases exceeded the requirements
by a fair margin. It is a delightfully simple
instrument to use, easy to calibrate and light to
carry around.

The one thing that must be regarded with
caution is the minimum input voltage; unfor-
tunately there is ne indication that sufficient
voliage is being applied, and the instrument
can give inaccurate readings on too low an
input.

Well worth £135 if you need a DIN peak-
weighted wow and flutter meter. H. Ford

MINIFLUX ME301
WAVE ANALYSER

7T HE ME30l wave analyser is primarily

intended for use with the Miniflux range
of wow and flutter meters, for the analysis
of flutter frequencies. No meter is included but
the output may be fed to an external indicator.

The front control panel consists of a large
tuning dial calibrated 10 to 33 and 32 10 100, to
correspond with the five tuning ranges which
are selected by a rotary switch.  The latter also
incorporates an off position. Input, output and
four well-proportioned pushbuttons complete
the front panel controis. The rear panel sup-
ports a tive pin DIN socket for connecting the
wave analyser directly to a Miniflux wow and
flutter meter.

Two recessed screwdriver adjustments are
incorporated for adjusting the gain of the anal-
yser. One adjusts the gain across the front
panel input and output, and the other the gain
between the input and output of the rear panel
DIN socket.

(continued on page 365)
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send for big Money
Saving Catalogue
before you buy!

AKAI TAPE DECKS AND
RECORDERS

Prove for yourself the outstanding
merits of the Akai 4000D. Having all
the essential functional facilities, it
also has many extras normally found
on more expensive machines. The
Akai 4000, the full tape recorder
version of this excellent deck adds
playback amplifiers and a pair of fine
built-in-speakers for stereo monitor-
ing or just listening. And the Akai
1710 is surely one of the best com-
plete tape recorder buys on the
market today, combining all the best
features of Akai engineering and con-
struction. The above three models
and the whole Akai range are available
from Caves at very low prices.
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TAPE RECORDERS P&C £l 25

List Price Cash Price
Revox Special prices
Tape recorders on application
Ferrograph 713 £207-35 £182-60
Ferrograph 702/704 £228-71 £199
Ferrograph 722/724 £266-41 £233-
Grundig TKI121 £54-78 £45-
Grundig TK141 £59 £50-
Grundig TK146 £68- £54
Grundig TK124 £44 £36
Grundig TK144 £49- £38-
Grundig TK149 £57 £44
Akai 40000 £89-955 £69
Akai 1710L £89-00 £65-95
Akai X-5000L £177-974£145-00 ‘
Akai X-5000W £177-974£155-00
Akai M-10L £245-05 £189-95
Tandberg 3041X £99-80 £85-00
Tandberg 4041 X £177-25 £154-95
Tandberg 1741 £69:25 £59-95 |
Tandberg 1841 £69- £61-50
Tandberg 1521 £79- £69-50
Teleton T7-10 £34- £30-50
Teleton SL40 £38 £33-50
Teleton FXB510D  £62: £44-95 |

PHILIPS CASSETTES !
Philips N2202 £29-90 £22-95 |
Philips N2400

including speakers £86-00 £75-65
Philips N2400 £68-00 £60-50
Philips N2401 in-

cluding speakers £99-00 £87-50
Philips N2602 Car

Cassette Player £42-00 £29

PHILIPS REEL TO REEL
Philips 4302 £39-00 £29
Philips N4307 £49-50 £42-
Philips N4308 £60-50 £51-
Philips N4404 £87-00 €71
Philips N4407 £105-00 £90-
Philips N4408 £139-00 £119-30 |
Uher 4000L £145-29 £125-
Uher 4200 £187-07 £160-00
Uher 4401 £187-07 £160-00
TFruvox R44 £39-50
Crown CTR8750  £32:55 £24-05

|
8-TRACK STEREOQ
Akai CR80 £115-02 £101-25
Akai CR80D £95-00 £83-60
Pioneer TP 83 8-
track car stereo
unit £39-70 £33-20
Pioneer TP 85 8-
track stereo unit
with FM stereo
radio £84-25 £70-35
Prices correct at time of going to
press. Subject to alteration without
notice. E. & O.E. |

F.CAVE hi

5 Bridge Street
Richmond Surrey

01 948 1441
Mail Orders to Richmo

AKAIL {710L
AMPLIFIERS razc70p
List C

Armstrong 521 £56-
ARD 2000 £46
Cambridge PSO £88-
Duet SA300
Leak 30 (Ch) £56-
Leak 70 (Ch) £69-
Lux SQI1220 £124
Lux SQ77T £66
Metrosound ST20 £39-
Quad 303 {33 £98-
Philips GH925 4
Pioneer SA900 £133-83 £107
Rogers R/bourne (Ch)
£59- £49-
Rogers R/brook
(Ch) £47 £39-
Rotel RA3I0 £42 £35
Rotel RA610 £65- £54-
Sinclair 2000 MKI £32- £21
Sinclair 2000 MK2  £33- £25-
Sinclair 3000 £45- £33
Sansui AU222 £62 £53-
Sansui AUS55 £86- £73
Ferrograph F307
Mk2 £62- £46-
Teleton SAQ203E £27 £18-
Radon 404 £l6-

BASF LOW NOISE HIGH
OUTPUT TAPE
List 3 or more
Price Cash Price
900 1-89 25
1200” 2-
18007 o
1200

3
2
3
3
3
3
4
P

BASF & PHILI
CASSETTES
C30 (Philips Cash Price
only) : 0-40
. 0-50
C90 . 0-70
C120 152 1-00
SCOTCH DYNARANGE—
LOW NOISE 10 or more
Cash Price
C60 076 0-50
C90 1-02 0-70
Cl120 1-52 1-00
All prices each. P & Conall ordersiSp.

ONY

TAPE RECORDERS & HI-FI
EQUIPMENT
Prices on application

fi

27Eden Street
- Kingston Surrey

01546 7845
nd address

FE/

BRITAIN’S ONLY TAPE RECORDER MART

specialising in the SALE, EXCHANGE and PURCHASE
of every make of high quality Tape Recorder. Brenell,
Ferrograph, Ampex, B & O, etc., we have the lot !

Fantastic savings of up to 50 per cent off original list prices
for Personal Callers only. Our stocks change daily, call
today we may have just the bargain you are looking for
—guaranteed—and you pay no tax on secondhand machines.

TYPICAL BARGAINS

ALL WITH 3 MONTHS GUARANTEE

(Note: M—Mono, S—Stereo, BP—Battery Portable, 4—A4-track, 2—2 track)
FERROGRAPH 422 (5/2). Our price ONLY £62
FERROGRAPH 631 (M/2) Our price ONLY £74
BRENELL MK5M Series I11 (M/2) Our price ONLY £70
SONY TC260 (5/4) Our price ONLY £73
AKAL 1710 (5/4) ... Our price ONLY £67
TANDBERG 74 (5/4) . ; Our price ONLY £50
VORTEXION WVA/4 (M/2) Our price ONLY £75
REVOX E36 (5/2) .. . . Our price ONLY £82
FERROGRAPH 4A/N (M/2) . Our price ONLY £55
PHILIPS EL3536 (5/4) Our price ONLY £40
FERROGRAPH 622 (5/2). A Our price ONLY £80
BRENELL MKS5 Series 11 (M/2) Our price ONLY £50
TELEFUNKEN M300 (BP/M/2).. Our price ONLY £28
TELEFUNKEN 204E (S/4) .a Qur price ONLY £70
VORTEXION CBL/5(5/2) Our price ONLY £90
AKAI M8 (5/4) .. Our price ONLY £78
SONY TC200 (S/4) Our price ONLY £52
AKAL M9 (5/4) = Our price ONLY £98
VORTEXION WVB/4 (M/2) Our price ONLY £53
TANDBERG 1241 (5/4) Our price ONLY £72
REVO X 736 (S/4) ... - Our price ONLY £98
FERROGRAPH 5A/N (M/2) Our price ONLY £56

PERSONAL CALLERS ONLY

SPECIAL PRICES!
HIGH FIDELITY AND TAPE RECORDERS

In addition to the range of money-saving Secondhand Tape

Recorders we have available for personal callers a large number

of Special Offers of New Tape Recorders and Hi-Fi equipment at
drastically reduced prices.

% THIS MONTH’S BARGAIN »*
SANYO MR.999 STEREO TAPE RECORDER

3 speeds, 20 watts output, sound on sound, sound with sound, bass and
treble controls, 2 VU meters etc. Rec. Price £/01.95. OUR £78-75
PRICE BRAND NEW,K BOXED AND GUARANTEED

Tandberg Specialists

Our resident manager is a keen Tandberg enthusiast. We have the

complete range of new Tandberg Tape Recorders in stock plus a

number of selected secondhand machines at attractive prices. He wil

be pleased to give you the benefit of his wide experience of this
excellent range of Tape Recorders.

{200 YDS. KINGS CROSS )

BRECORDER

242/4 PENTONVILLE ROAD, LONDON, N.1

Tel: 01-837 8200

(HALF DAY THURSDAY)

www americanradiohistorv.com
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ME30t REVIEW CONTINUED

The four front panel pushbuttons are clearly

labelled and carry out the following functions:

ON switches the mains supply on or off.

CAL  provides a mains frequency calibra-
tion waveform.

DIRECT switches out the analysis network
and connects the input signal to the
output stages for setting instrument
gain.

FILTER inserts the analysis network for nor-

mal operation.

Setting up the instrument was very simple.
The direct and cal buttons are pressed and the
reading of the output indicator noted, the filter
button is then pressed, the unit tuned to mains
frequency, and the internal calibrating control
adjusted for the previous reading on the output
indicator. The manufacturer’s literature stated
that the internal calibrating voltage was appro-
ximately 0.4V connected to the input stage of
the analyser. We found it to be 0.23V rms
(3.4V peak). This error does not upset the
calibration procedure but could lead to some
confusion!

Our initial investigations into the electrical
performance of the ME301 were concerned
with the accuracy of frequency calibration and
the effective bandwidth of the instrument. The
table shows how remarkably close to the
specified bandwidth of 10 per cent for 3 dB
fall in response the performance is maintained,
and also shows very good frequency calibration.

Our next investigation concerned the rejec-
tion characteristics of the filters. Plots of the
filter characteristics on a Briel & Kjaer level
recorder showed highly symmetrical character-
istics with normal rejection of 42 or 43 dB
one-octave either side of the tundamental,
some 2 or 3 dB better than the 40 dB specifi-
cation. Rejection of the third harmonic was

MANUFACTURER'S SPECIFICATION

Mains supply: 110 to 125V or 200 to 240V, 40 to 60

Hz.

Wattage: 3W.

Frequency range: Direct: 0.5 Hz to 20 kHz.
Filter: 1 to 3.2 Hz, 3.2 to 10 Mz,

10 to 32 Hz, 32to 100 Hz,
100 to 330 Hz.

Bandwidth: 109 (response down 3 dB).

Filter damping: -1 dB.

Block damping: 40 dB per octave.

Input resistance: 9K.

Output resistance: 200 ohms.

Input voltage: 2.2V at fundamental frequencies.

Temperature range: 0 to 50 C.

Weight: 4 kg.

Dimensions: 188 x 212 x 296 mm.

Price: £275.

Manufacturer: Technisch-Physikalisches Labora-

torium Dipl.-Ing. Bruno Woelke, 8 Munich 2, Nymph-

enburger Strasse 47, West Germany.

DISTRIBUTOR: Lennard Developments Ltd,
Locksfield Avenue, Brimsdown, Enfield.

in the order of 50 dB.

Another very important characteristic of
filters is that the attenuation or gain at the
filter frequency should remain sensibly con-
stant as the filter frequency is varied. The
ME301 specifies +-1 dB; we measured a per-
formance of (0.8 to ~0.4 dB) from 2 to 330
Hz, but measured +1.5 dB at | Hz. We also

Frequency
Measured Calibration
Frequency Bandwidth Error
2 Hz 107, 0
6 Hz 109, 0
20 Hz 10.5 0.5%
60 Hz 10.39% 0.5%
100 Hz 109% 0.3
200 Hz 10.5%, 0.5
330 Hz 10.5 1.29,

noted that the gain varied by as much as 0.8 dB
when we changed from one measuring range
to another at the ‘overlap point’. This fact is
one of the irritations one learns to live with. It
is the sort of thing one finds in instrument:
costing many times the price of this unit.

Finally we measured the input and output
impedances at 1.59 kHz and found them to b
6.6K and 122 ohms respectively, the latter
well within the specification but the input impe-
dance considerably lower than the specified 9K.

Summarising our findings, with the excep-
tions of the filter ‘gain’ at 1 Hz and the input
impedance, the instrument was well within its
specification and showed exceptionally good
filter characteristics. The higher gain at 1 Hz
still places the overall filter characteristics
within 1.9 dB according to our measure-
ments, which is a very high standard and may
be interpreted as being within the specified
-1 dB, depending upon the determination of
the 0 dB reference point! The specified 9K
reference input resistance is inconveniently low
for some applications, but one must bear in
mind that this unit s primarily intended for
use with Miniflux wow and flutter meters.

However, the performance of the instrument
is really excellent for the £275 price and it
should find many applications in the field of
vibration analysis where low frequency pheno-
mena are of fundamental interest.

Reverting to its intended use in conjunction
with Miniflux wow and flutter meters, it is an
invaluable tool for production line testing of
turntables and tape transports because it
enables the quality of individual components
to be assessed as a result of their particular
individual contributions to the total wow and
flutter of the completed production unit.
Unfortunately £275 is probably beyond the
pockets of many establishments where this
instrument could be of great assistance. There,
trial and error cures will persist.

H. Ford

ACOUSTIC RESEARCH
AR-3A LOUDSPEAKER

MANUFACTURER'S SPECIFICATION

Recommended power amplifier: Not less than
25W.

Impedance: 4 ohms.

Drive units: 305 mm woofer, 35 mm mid-range, 18

mm tweeter. Paper cone woofer, hemispherical

moulded dome mid and HF units.
Controls: Mid-range and HF levels
Guarantee: Five years.

Finish: Oiled walnut, oiled teak, unfinished pine
and white.

Price: £153 to £178, depending on finish.

Manufacturer: Acoustic Research Inc, Cambridge,
Mass. USA.

Distributor: Bell & Howell Ltd,
Audio Products Division, Alperton House,
Bridgwater Road, Wembley, Middlesex.

SHORT while ago AR held a seminar on

‘Valid Measurements for Loudspeaker
Performance’ and, from a transcript of the
proceedings, two paragraphs are so important
that they are quoted here:

‘AR . . . believe that loudspeakers should
have no sound of their own; that they should
be neutral. We believe that they should
approach as nearly as possible the ideal of a
perfectly linear and uniform transducer of
electrical to acoustical energy. We believe that
it is possible to make objective and valid
measurements ol performance and to use those
measurements in assessing the quality of the
loudspeaker. In short, we believe that rational
and scientific methods are applicable to loud-
speaker design and evaluation, just as they are
applicable to other physical objects made for a
specific purpose. The only thing necessary to
establish the validity ol this approach is accept-
ance of the premise that a loudspeaker should
be a reproducer of sound, not a creator of
sounds different from the original.

The second extract gives criteria for loud-
speaker design:

‘The speaker should produce radiation ar
every angle that is a perfect sound pressure
replica of the electrical input. This implies
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perfectly flat frequency response and perfect
dispersion at all frequencies; in turn, flat energy
response is also implied.

‘It should produce no distortion of any kind.

‘it should be efficient enough to produce
SPL’s as high as are wanted with reasonable
amplifier power levels.

‘It should be reliable and sturds enough to
accept all reasonable electrical inputs without
damage.

‘It should be small, light in weight, and
attractive in appearance.

‘1t should be inexpensive.

The interesting advertisements for AR
speakers and the review in Hi-Fi News of the
34 may have aroused curiosity regarding their
value as monitors.

From their literature, it seems that AR have
designed the 34 to be used in an ‘average’
living room (which they take to be 7 x 5m),
with the back of the speakers close to a wall
and mounted 1m high, and for it to make
corrections for the recording. They assume
that the average disc record has a rise in
HF response and that this justifies a drop in
the response of the speaker.

AR also assume that most recordings are

(continued overleaf »
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AR-3A REVIEW CONTINUED

made with a ‘close microphone’ technique and
therefore have more presence than one would
normally experience in a concert hall. They
also claim that it is not possible to make a
more efficient tweeter than the one used in the
34 without degrading its performance, so they
accept a drop in efliciency at the treble end as
being desirable.

This rather looks like trying to make a virtue
out of necessity, but the results obtained with
the speakers should show how successful they
have been. AR state in their literature that
the acid test of a speaker’s accuracy is a live/
recorded test, that they have used a string
quartet, a classical guitarist and a nickelodeon
for their tests, and that these are in increasing
order of difficulty. They have missed out the
most scarching of the live/recorded tests,
speech and choral music.

Too many speaker designers fall into the
trap of thinking that, since speakers are used
mainly for the reproduction of music, all is
well if they sound ‘right’ on music. The trouble
here, as the speaker test tape used for these
reviews shows, is that speakers can sound
‘right” on many types of music but still be
caught out badly on other types. If a speaker
sounds right on speech, however, it is almost
certain to get by on music generally. It is on
the speech and choral sections of the test tape
that the faults in many spcaker systems become
most obvious.

Fortunately it is possible to arrange a live/
recorded speech comparison without much
difficulty.  All that is necessary is a recording
of" a colleague’s voice made in the middle of a
field on a windless day using first class equip-
ment, and the colleague to be about when the
speaker is being tested. A sound level meter is
necessary to maintain correct record/replay
levels.

The recording | used for this test was made
on a Nagra 4 using an AKG C451 capacitor
microphone and BASF LP35LH tape. It is
probably as high a quality as one can get. The
person whose voice has been recorded in this
way stands next to the speaker being tested and
speaks during gaps in his recording. The results
obtained from this test with a wide variety of
speakers show that very few manufacturers
ever try this, or il they do they are unable or
unwilling to do anything about the faults they
must hear.

The 34 speaker is small by monitor standards
(see specification). 1t is very sturdily construc-
ted and an IB design.

The units are a 305 mm bass unit with a long
speech coil, a 35 mm mid-range unit and an
18 mm twecter. The output levels of the latter
two are adjustable by controls on the rear
panel.

The pair supplicd for review were a sct of
chocolate brown (probably the ones described
as ‘oiled walnut’) with light grey grille cloth.
They were a ‘service’ pair, mechanically,
electrically and acoustically normal but
decoratively not up to AR standards and
therefore not saleable. Comments on their
appearance are therefore hardly fair.

The usual sections of my test tape were
played with the speakers placed as recom-
mended by AR and with various settings of

/ AR-3A
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the level controls. The final tests, and those
reported here, were made with the controls in
the position that gave the best results on the
widest range of material: the t(weeters at
maximum and the mid-range units on ‘normat’.
The sections of the test tape used, and the
impression given, were as {ollows:

Bells and Percussion. Excellent transient and
HF response. The musical box sounded fuller

www americanradiohistorv.com

and warmer than usual but was very pleasant
and casy to listen to.

Organ. Good firm bass and pleasing sound
from all stops.

Wind Quinrer. Very pleasant generally but
the flute secmed to have lost a little of its
brightness and the horn stuck out more than I
remembered on the original.

Full Orchestra. Pleasant on the tutti passages,
with full climaxes handled very well, but a little
‘boxy” on the quiet string passages.

Pleasant and fairly close
The

Dance Orchestra.
to the original although slightly ‘dull’.
snare drum sounded very mullled.

Piano Concerio. The strings had a ‘boxy’
sound and the piano did not sing as it did on
the original.

Choir. This section caught the 34s out; the
choir had a nasal and unnatural sound which
was not at all pleasant.

Folk Singer with guitar. As with the choir,
the voice was "nasal’. The guitar was pleasant
but not quite right.

Speech. The 3As really failed on this scction,
one listener suggesting “the subject sounded as
if he had swallowed halt a hundredweight of
cotton wool and put his head in a box".

Nevertheless, comparison  with  other
monitor speakers showed it to be a very good
speaker, different from some of the others but
no more than they were from each other. It
was only when compared with the Quad ELS
and an outstanding monitor that it was obvious
the 34 had a fair bit of coloration. This was
confirmed by listening tests on live/recorded
music between the AR and speaker x.

An A-B test Irom speaker x into the AR
gave the impression that the performers had
moved back into a resonant box. Switching
from the AR to speaker x, the performers
came forward out of their box again.

The 3As really came into their own handling
fairly high level pop. The sound was a distinct
improvement over both the Quads and the
others and the ARs were able to give more
output long after the Quads and model x had
started to crack. In a room the size¢ AR
consider to be "average’, the level would satisfy
even the most demanding teenager.
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Used as a stereo pair in the way recommen-
ded by AR (backs to the wall about 1m above
the ground), the 34s were very successful
though the stereo image was less clearly defined
than with some conventional speakers used
away from walls at the usual angle. There was
still quite a noticeable difference in the sound
picture away from the ‘stereo seat’. American
users apparently do not usually bother about
angling speakers.

‘Live' simulation

A method of doing a live/recorded compari-
son with a simulated ‘live’ source was given in
the AR literature. This was tried for this
review. Various sections of the test tape were
played into another speaker (the type used
for this is not important but type x was
handy). The output from the x was recorded
on one track of a stereo machine, while the
signal being fed to rhe x was recorded on the
other track.

The model x was placed in a field on a fairly
windless day for this recording, which was
made with the AKG C451. The x and the

speaker being tested, the 34, were then
placed together in a listening room. The
recording of the reference speaker was fed to
the 34 and the ‘straight-through” recording on
the other track fed to the other model. The
resultant coloration is disturbing. [ suggest
AR examine the recording balance they use in
their live-recorded tests, and that they seriously
consider using more speech and choral music.
The axial response curve obtained on the
review model is plainly bad, and it is unlikely
that any speaker placing or room acoustics
could compensate for this. The surprising
thing is that the speakers sound as good as
they do. !t should be noted incidentally that
all listening tests are held and reports on them
written hefore the measurcments are taken. Tt
is easy to be convinced that wobbles in a
response curve can be heard after seeing the
curve, though they were inaudible before.
The 34 cannot be recommended for monitor-
ing classical or orchestral music, but, as they
have a firm bass and handle power at this end
exceptionally well, they are worth considering
for studios recording ‘pop’. John Shuttleworth

Your Local Dealer

SURREY
FARNHAM SURREY
Y Stockists of all good Hi-Fi apparatus.
. % Comparative demonstrations.
% We offer a real after sales service.
Y% Easiest of terms
% No parking problems.

Lloyd & Keyworth Ltd.

THE RECORD SHOP
26-27 DOWNING STREET, FARNHAM
SURREY Telephone : Farnham;5534

SURREY AND HAMPSHIRE'S HI-FI SPECIALISTS

CROYDON'’S

All leading makes in stock, Hi-Fi equipment, cabi-
nets, etc. Servica agents for AKAI Tape Recorders
SPALDING ELECTRICAL LTD.,
352/354 Lower Addiscombe Road,
CROYDON.

ADDiscombe 1231/2040

SUSSEX

ARG ON CASSEINES

7T HE May meeting of the Audio Engineering

Society was held on Tucsday, May 11,ina
fecture room at Jmperial College, Exhibition
Road, Kensington, now the usual meeting
place of the society. J. Eyres of Dolby Labora-
tories gave a talk and demonstration on the
history of cassette tape recorders and discussed
possible developments.

To acquaint the audiecnce with the best
quality that could be obtained from casseties
using the Dolby system, he played an excerpt
copied from Decca’s master of the Verdi
Requiem, conducted by Solti. The replay
equipment included a Wollensak cassette
machine and Dolby 4505 system driving two
100W amplifiers coupled 1o KEF loudspeakers.
The demonstration was most effective, although
rather too loud to begin with, proving that very
fine qualityindeed can be expected from cassettes
with a remarkably low hiss level. He then
traced a history of the betier known makes of
cassette equipment, starting with the Garrard
Muagazine, on to the Grundig DCI cassette,
and finally to the Philips system, also making
reference to the RCA Siereo 8 system. He
showed the different generations of Philips
cassette systems and also explained many
of the problems in the manufacture of cassette
hardware and tape duplication.

Photomicrographs were shown which, to
almost everyone's amazement, proved that even
the most delicate head cleaning in a cassectte
recorder is much more liable to scratch its

surface and even damage the gap than the use
of a cassette cleaning tape.

|

Mr Eyres commented on the performance of |

fine-gap record/play heads in recording. He
conciuded inevitably, atter experiments. that
recording with very fine gap heads tends to
restrict the penetration of longer wavelength
signals into the oxide, particularly on the
thicker C60 cassettes, thus giving a lower peak
recording level than would otherwise be
possible. He suggesied that an integrated head
with a large gap for recording and finer gap for
replay would solve the difficulty which is as
much a space problem as anything else—and
said it might not be long hefore such a head is
produced.

A number of graphs displayed the peak
recording level capabilities of chrome dioxide
tape as opposed o ferric oxide. Chrome re-
quires between 2 and 4 dB higher bias than is
normal for ferric oxide. Mr Eyres had lound
that chrome tape has a considerable advantage
over ordinary tape. Even with a 70 uS replay
characteristic instead of 120 ¢S, and therefore
5 dB less playback HF than normal, chrome
was capable of a respectably flat frequency re-
sponse and considerably wider dynamic
range than ferric oxide.

Mr Eyres played a current Decca prerecorded
cassette of Stravinsky's Perrushka which soun-
ded guite reasonable, showing the cassette sys-
tem to have promise for the future.

AM.
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A UNIQUE HI-FI SERVIGE

| BOWERS WILKINS

Becket Buildings, Littlehampton Rd.
WORTHING Tel. 64141

WARWICKSHIRE

GRIFFIN RADIO LTD
(the high fidelity people)
Fully comprehensive stocks and
advisory service for

Monaural and Stereophonic High Fidelity,
Radio, Tape and Disc Equipment
94 BRISTOL STREET 021-643 0867
BIRMINGHAM 5 021-692 1359

BIRMINGHAM
TAPE RECORDER CENTRE

All leading makes
Demonstrations with pleasure

VEHICLE & GENERAL HOUSE

Tel. HURST STREET
021-622-2323/4 BIRMINGHAM 5
SCOTLAND

—GLASGOW

Scotland's Leading Tape Recorder. Hi-Fi and cassette
recording experts

G. H. STEELE LTD.

YOUR MAIN BANG & OLUFSEN DEALER
Separate demonstration room containing the complete
B & O range of Hi-Fi and recording equipment.
Agents for: Armstrong, Leak, Quad, B & O, Goldring,
Garrard, Thorens, Goodmans, Wharfedale, Philips,
Sony, Revox, Tandberg, Ferrograph, Akai, Uher,

Sansuj, Sonab, Dual, Sanyo.
CREDIT TERMS—PART EXCHANGES

Repairs and Servicing Tel. 041-3327124

141 St Georges Road, Glasgow (3——
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Revoxis imgossible.

Impossible

to describe that is. There

is nothing we can say
about the Revox that
hasn't been said before, by
some other manufacturer
about his tape recorder.

Every machine from £25
t0£2,500 promises distor-
tion free performance,
from the sub-sonic to the
ultra-sonic, with undetect-

able wow and flutter.
So

what do we say .. . after
they say they're perfect?

Simply this:
Py Revox de-

livers what all the rest only
promise.

If you would like the true facts on this
remarkable machine, mai! the coupon
along with 50p for the 64 page owners
manual. 1t not only describes the Revox
in detail, but amounts to a home study
course in tape recording.

P.S. Your EOp may be applied
to the purchase price of your
first Revox

r - D D D I D B .
Revox

Lamb House, Church St
Chiswick London W4 2PB

Telephone 01-995 4551

Please find enclosed 50p for the
64 page owners manual

rame

acddress

r-----—

N, TEWELL Industries Inc of USA have an
P American Patent (US Patent 3,370,803)
for a tape transport system in which a capstan
engages supply and take-up tape rolls and rim-
drives them. The tape rolls in such a set-up
are supported on swing arms and urged towards
the capstan for the necessary frictional engage-
ment.

In their new British Patent (BP 1,224,250)
Newell note the suggestion that the roll sup-
port spindle bearings and motor bearings suffer
heavy demands due to the cantilevering forces
involved. In other words, it’s a safe bet that
there has been bearing trouble in practice. The
British Patent also refers to a problem involv-
ing what are usually called ‘once around’ motor
speed fluctuations. Although these are usually
small in a system like Newell’s, they can give
problems.

Needless to say the new British Patent seeks
to overcome such problems and one thing they
do is to put a resilient link between the capstan
and the motor driving it. The resilient link is in
the form of a hub with outwardly extending
closed loops of spring steel. Rigid posts engage
the resilient loops. The drive train to the cap-
stan is via these. The idea is that, in the event
of speed fluctuations appearing on the motor
shaft, the capstan will be virtually unaffected
because these speed fluctuations will be absor-
bed by the loop resilience.

To cope with the other problems, Newell
intend packing grease or silicone fluid between
some of the rotating parts which carry the tape
rolls, the idea being not only to provide mutual
viscous support between these surfaces but
also to impose a viscous drag upon the move-
ment of one relative to another. This should
minimise transient disturbances and kecep a
proper tension on the tape running through
the capstan. Obviously success or failure lies
in finding the right grease and using the right
filler to generate kinetic resistance. If their
tape decks are going (o work reliably all the
year round, Newell will have to find themselves
a grease which is unaffected by temperature
and shows no tendency to dry out. Perhaps
they already have but the patent doesn’t give
much clue.
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Another type of tape transport system crops
up in A. & M. Fell (Manufacturing) Ltd’s
British patent 1,217,667. Although this one is
concerned mostly with flight recorders, it
seems worth a mention because the whole
point of the patent is to provide a particularly
compact tape machine.

Anyone scared stifl" of flying can take heart
from the fact that most planes carry a perfor-
mance recorder in the tail-—because it is from
here that they stand the best chance of being
thrown clear. So far crash recorders have
tended to record only instrumentation data—
engine performance, fuel, etc. Because of the
slow speed used (to cope with long flights), it
has not been usual to record any speech from
the pilot.

Fell have in mind a crash recorder which
uses two separate tape systems, one running at
relatively low speed for digital data recording,
and one running faster for audio work. The
two systems lie in a padded sphere, one on top
of the other. Both use continuous tape Joops.
The continuous tape loop system used is a freely
rotatable tape spool with a flat spiral stack of
lubricated tape loosely coiled on it. The tape
runs through a tape deck mounted on the
opposite side of the spool and Fell say they can
provide a seven hour loop in the available
space.

1 hope the recorder can reliably switch itself
off after a crash, otherwise a rescuer taking
more than seven hours to find it will be rewarded
with a blank tape.

Finally, what the Ampex Corporation des-
cribe as a ‘Magnetic Transducer for Low-error
Rate Recording and Reproduction’. In BP
1,222,268, Ampex set out an interesting idea
for coping with dropouts due to oxide voids.
Although their invention is concerned mostly
with recording and reproducing digital signals,
the system is clearly applicable to audio and
video recording. Ampex explain that it is often
really essential to avoid dropouts and the only
sure way of doing this is to record the signal on
two parallel tracks and read both tracks at the
same time. The theory is that it is highly
unlikely that there will be a dropout from both
tracks at the same time. The Ampex ‘redundant
track’ transducer uses a common pole linked to
two magnetic circuits and ({wo non-magnetic
recording gaps. The gaps are off-set across the
tape and also spaced apart by a distance which
is slightly greater than the width of potential
dropout.

The tracks are recorded by the gaps in this
staggered relationship, exactly the same record-
ing signal being applied to the coils associated
with both gaps. Reproduction is by similarly
staggered gaps and, when there is no dropout
problem, the same signal will be picked up
from both gaps. When a dropout occurs at
either gap, the processing electronics will still
receive a signal, but it will be 6 dB less than
the double signal. Such a reduction in signal
can easily be coped with electronically.

The coils can be connected in series or paral-
lel and, by using a rotary transformer arrange-
ment, the technique can be applied to rotary
heads. There's a lot more to it than that and
plenty of food for thought for anyone con-
cerned with the problem of excluding dropout
effects, either to keep Frank Sinatra in good
voice or lo stop bank coniputers {rom dropping
the odd zero here and there.
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FOR SALE—TRADE

C. T. ELECTRONICS

267 Acton Lane, London, W.4
01-994 6275
Painton Quadrant Faders £6-00
P.P.M. Meters no .£10-00
10K Log Linear MO[IOn Pots Plus Engraved
Panel 2-35

Complete Range of Electromc Components lncludnng
Low Noise Metal Oxide Resistors | Hystabs and
Semiconductors E.M.1. Studio Monitor Speaker System

£55-00
B.T.R.4 Professional Studio Tape Recorder, Full Track
Mono, Offers Invited. Bogen § Track Head Assemblies.
Record, Replay, Erase Heads Complete with Tape
Guides .£10-00

Variety of Assor(ed Tape Heads from each . £2-00
llluminated Push Button Switches, each . 35p
Cannon Connectors, Any Sort, each 50p

Wide Range of Multipole Connectors,'é G. ﬁalnton,
jones—Well Below Trade Prices.

Lancashire. Tandberg, Ferrograph Tape
Recorders, etc. Plus over 10,000 high fidelity
systems. Alter-sales service. Holdings Photo-

Audio Centre, 39-41 Mincing Lane, Blackburn
BBA 2AF. Tel. 59595/6.

Plug-in  Audio Modules of the highest
quality, at moderate cost, to build your own
mixer. Compressor modules available. Mixers
built to your requirements. Write for details to
Apollo Electronics, 96 Mill Lane, London
N.W.6.

Tame those dB’s . . . Plug in professional
quality FET compressor module £15.50 For
the ‘slick operator’ ‘Voice over’ module

£15.50. S.A.E. details Cathedral Sound SS,
“Fourways™, Morris Lane, Halsall, Lancs.,
L39 8SX.

Copyright Free Sound Effects Discs. 77 E.P's
and 12" L.P’s. Catalogue from Rapid Record-
ing Services, 21 Bishops Close, London, E.17,

Building a mixer. Use our plug-in printed
circuit modules. Want a mixer built —ask us
for a quote. Export enquiries welcome.
Write: Rugby Automation Consultants, 220

Alwyn Road, Rugby.

If quality matters consult first our 75-page
illustrated Hi-fi catalogue with technical specifi-
cations (35p). Members enjoy unbiased
advisory service, preferential terms. Member-
ship (40p) p.a. Ourassociates also manufacture
records from your own tapes, or record the
Master at our studios (Steinway Grand). Bulk
terms for choirs, fund-raising. Please specify
requirements. Audio Supply Association, |8
Bé%nheim Road, London, W.4. Tel: 01-995
1661.

FOR SALE—TRADE (cont.)

SHIBADEN
50% oFF

Save £200 on New Shibaden SV 700E 3"
Video Tape Recorder. Limited number
available. Guaranteed Full Working Order.

ONLY £198 ex works
AUDIO ADVERTISING, Dept. (1VS)

43 Malden Way, New Malden, Surrey
| 01-942 9635/6

STUDIO FACILITIES

Your tapes to disc. 7in. 45-—£1.50, 10in.
L.P. £3.50 12in. L.P. £4.00. 4-day postal
service. Masters and Vinylite pressings.
professional quality. S.A.E. photo leatlet:
Deroy Studios, High Bank, Hawk Streei,
Carnforth, Lancs.

I

|

Top |

|
|

nArin
RECORDING
SERVIVE

LPs FROM YOUR OWN TAPES
48-HOUR SERVICE

MASTER DISCS AND PRESSINGS
RECORDING STUDIO
DEMONSTRATIONS DISCS

MOBILE RECORDINGS—ANY DISTANCE

Multi-channel facilities for transfer to 8 or I6mm film
tracks. Sound effects library on discs.

Brochure on request from:
Rapid Recording Service
21 BISHOPS CLOSE, LONDON, E.17

Graham Clark Records. Tape to disc press-
ings. P. F. A. House, 182A Station Road,
Addlestone, Weybridge, Surrey. Tel. Wey-
bridge 43367.

S.1.S. RECORDING STUDIO LTD

Only 6 mins from the M| In the centre of England
High quality stereo recording facilities, disc cutting
service. Great Atmosphere; Charges from only £4-00
per hour. Give us a ring Wellingborough 4611 (Even-
ing) write to:

S.1.S. Ltd., 12 Military Road
Northampton.

Fanfare Records. Tape - disc  pressings,
demo’s, masters, any quantity. Siudio/mobile.
Neumann disc cutter. S.A.E. brochure. I
Broomfield Close, Rydes Hili, Guildford.
Telephone 0483-61684.

R.T.wW. SOUND LTD.

Specialists in Tape Duplicating
43 High Street, Tunbridge Wells, Kent
Telephone: 0892 23378

THE Recording Studio for the South East.

MISCELLANEOUS

EDEN STUDIOS LTD.

Word's getting around that the Studio that's having
great success with its own recorded productions,
also has a particular fine pressing and disc cutting
service. Please write or 'phone for leaflet.

Il EDEN ST., KINGSTON, SURREY
01-546 5577

J & B Recordings. Tape to disc-
level disc cutting, all speeds. Mastering press-
ings, studio, mobile. 14 Willows Avenue,
Morden, Surrey. MITcham 9952.

recording and

E!‘_JP_! transcription service

Vinyl pressings and acetate demodiscs. Limiting,
compression and equalisation facilities; high undis-
torted cutting levels with feedback cutter heads.
Booklet available.
ST. MICHAEL'S, SHINFIELD ROAD,
SHINFIELD GREEN, READING, BERKS.
Reading (0734) 84487 Member A.P.RS.

County Recording Service. Send your tape
for transfer to disc to the people who care
about qualily Full time disc recording
engineers, using modern cutting techniques.
Telephone Bracknell 4935. London Road,
Binfield, Bracknell, Berkshire.
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Tape Recorder Repairs by Specialists. The
Tape Recorder Centre, 82 High Holborn,
London, W.C.I.

Dictating and Audio Service Ltd., 5 Coptic
Street, London, W.C.1 (near the British
Museum). Telephone 636-6314/5. Authorised
Service Agents. Grundig, Philips and other

. | leadin of Tape Recordin uipment
~latest high | g makes P A

repaired to Manufacturers’ standards by skilled
staff using modern test equ.ipment—audlo
generators, oscilloscopes, audio volt-meters,
etc.

WANTED

Lee Electronics. The Tape Recorder and
Hi-Fi Specialists wish to purchase good quality
Tape and Hi-Fi equipment for cash. 400
Edgware Road, W.2. Phone PAD 5521.

Highest cash
9.30-5.

prices (or tape recorders.
Immediate quotations. 01-472 2185.

Ferrograph or Revox Stereo Deck. Woking
4833.
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TAPE EXCHANGES | FOR SALE—PRIVATE (cont) ] SITUATIONS WANTED

Celebrate WWITT’s Tenth Anniversary-
accept Free Gift offer! Particulars: 25p stamp.
Worldwide Tapetalk, 35 The Gardens, Harrow.

FOR SALE—PRIVATE

Uher Reporter 4001, Microphone, mains and
battery Unit. As new. £125. St. Austell 3666
(Cornwall).

Rank-Gaumont-Kalee Wow and Flutter
Meters, V.G.C. Two at £160 each. Radiometer
(Copenhagen) Distortion Meter.  Excellent
[nstrument. £40. Box No. 605 (London).

Crown CX844 four-chanrel in-line 6.25 mm
recorder with mike and line inputs on all
channels. £900. (list price £1700). Box No. 604
(Oxon).

Marconi wave Analyser. Type D 455D/1.
In good condition and working order. Offers
invited. Craxton, J03 Clifton Road, Rugby.
Tel. 71835.

Niagra III N.T.P.H. (1967) very little used
and in truly immaculate condition. Neopilot
model now surplus to requirements. £330
including ATN. Phone 01-578 7118 or 0483
66507 (answering machine).

Transmitter Engineer (34) now seeks new
career in studio engineering. Resides Lanca-
shire but audio work anywhere in U.K.
considered. Available immediately. Box No.
602 (Lancs.).
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This is not a misprint.

Brand new

EMITAPE

AT LESS THAN HALF PRICE
Polyester and PVC

To Studio Sound Classifieds, Link House, Dingwall
Avenue, Croydon CR9 2TA.

Please publish the advertisement indicated below for

.................

For once in a lifetime an offer is made of this nature, ,

you know the quality, you know the retail price, now

read ours.

5” 600" 40p, 53" 900’ 50p, 7” 1200’ 671p .
Also a few Long Play 5” 573p, 53" 75p, 7” 90p
Long Play only 5” 55p,

Also SCOTCH BLACK.
53 70p, 7" 85p

All the above are guaranteed in every way possible.

CASSETTE Cé0s 35p each, C90s 50p, C120s 67.p, -
all cassettes supplied in presentation cases and first

quality tape. All orders 124p p/p.

Order now while stocks last.

WALKERS

16 Woodthorpe Rd.,
Ash. 52136

Ashford, Middx.

Is Box No. required Yes/
No. If no, please include
remittance to cover name
and address and or Tel. No.

Please write in block capi-
tals.

Published by the Proprietors, Link House Publications Limited, 10-12 South Crescent, Store Street, London, W.C.1, and Printed by Arthurs Press Limited, Woodchester,

Stroud, Glos. GL5 5PB.
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Hi-Fi DISCOUNT WAREHOUSES
@ All items offered are brand new, latest models in manufac-
turers’ sealed cartons. Fully guaranteed with after-sales service.

® Over 1000 itemsin stock.Complete Free price listonrequest

Open Daily 1o the public from 9 a.m. Closed Tuesday 1 p.m.
Mon. & Sat. 5-30 p.m. Open until 8 p.m. Wednesday, Thursday & Friday.

Re;. Retail C;z,met Rec. Retail Comet Rec. Retail Cemet
rice rice Service Depots Price Price Price Price
STEREO AMPLIFIERS COMET for at Leeds, Goole, | GARRARD 3500, with WHARFEDALE Speakers
ALBA UA 700 .. 3450 £26-00l after-sales wakefield, Hull, GKS Carcridge ... £17-23 £12:90} Airedale ... £69-50 £54-95
ARMSTRONG 521 .. £56-00 £44-50 Doncaster, Base and Cover to fit Denton .. . £19:95 £15-90
*DULCI 207 . o f£26-00 €17-50§ S€rvice Stockton and GARRARD SP25, SL Super Linton | £24-95 £20-50
DULCI 207M . £32:00 £22-25§ Throughoutthe UK Bridlington 55, SL65B and 3500 Spemal Price £4-00f Melwon ) £32-50 £25-50
FERROGRAPH F307 (6200 £48-00 GARRARD 408 .. £13-84 £10-97§ Dovedale 3. . £42-50 £32:50
GOODMANS Maxamp  £54-00 £38-00 GARRARD AP76 ... £28:88 £21:50§ Roscdale .. . £65-00 £52-50
LEAK Stereo 30 Plus £56-50 £44-75 Rec. Retail Comet § GOLDRING GL69 Mk. It £26-63 £21-25§ Triton (pair) .. £59-90 £46-90
LEAK Stereo 30 Plus, in [ price | GOLDRING GL69P Unit 3 Speaker Kit £13-00 £10-50
teak case . £62-50 £49-50 ARENA TIS00F £72-45 £60-00 Mk. It £35-14 £28-50 Unit 4 Speaker Kit £18:00 £14-25
LEAK Stereo 70 £69-00 £55-00 § ARENA T9000 " 430345 £258-00 ) COLDRING GL75 ... £36-41 £31-508 Unit 5 Speaker Kit  £26-00 £20-50
LEAK Stereo 70, in teak ARMSTRONG M8 De. GOLDRING GL75P £46-94 £38-50
. oo £13-00 £59-50477 der .. £9-50 £8-00f COLDRING Covers for TAPE RECORDERS AND TAPE
LINEAR LT66 £21-00 £17-000 , 7oL & 525 £91-89 £77.00] _69P and 75p £421  £3'50f pECKS
METROSOUND ST20  £36-00 £27-50 “00 ] GOLDRING C99—plinth . !
ARMSTRONG 526 ... £104-71 £87-00 AKAI MIOL . .. £245:05 £189-00
PHILIPS RH 591 . £79-00 £81:50 § S SBMANS Module and cover for G99 £11:45  £9-904 Ak Al X200D £190-00 £159-95
PHILIPS RH 590 ... £52-00 £39-50% 7550 Mo e £95.00 £75-00 ] SOLDRING G99 .. £26:00 £22-90 f'A\A| X5000 W/L . £177-98 £135-95
PHILIPS RH 580 .. £29-00 £23-00 D SR ) : GOODMANS 3025 ... £37-74 £26:90 . .
MIDLAND 19/542 ... £49-56 £37-50 AKAI 1800SD .. £199-42 £167-00
PIONEER SAS00 ... £62-10 £41 95 ) ) McDONALD MP60 ... £15:75 £12-95 . .
PHILIPS RH 790 ... £139-00 £112-00 AKAI 1710L .. .. £89-85 £65:95
PIONEER SA700 .. £98-00 £68-958 oK’ si770 ~AM) McDONALD 610 ... £20:00 £16:50
PIONEER SA900 £134-10 £95-95% 720 £160.43 £126-00 | Base _and  Cover for A ICRa0lE e nack
PIONEER Reverberation £45-50 £31-95 koG ec 5990 AM] FM£I94-74 f120.00] MDONALD ~ mpeo stereo recorder ... £115:03 £99-95
ROGERS Ravensbourne £59-50 £47-00§ o\ SnEER 440 £111-10 €89-00 and 610 Special Price £4-50 § AKAI CRBOD 8-track
ROGERS  Ravensbourne “TELETON F2000 LSI-SO £30.50 ] PHILIPS 228 . . £20:00 £17-00§ stereo tape deck £95-00 £79-95
(cased) £64:00 £50-00 8 1L ETON 7 AT20 .. £105.00 £77.95 § PHILIPS GAl46 . £31-50 £25-00 f AKAI 4000 4-track
ROGERS Ravensbrook TELETON 10ATI 15(-J-v-v PHILIPS 202 Electronic £69-00 £57:50 Stereo . £124-90 £99-95
Mk. 1] £47-50 £36-95 AR PIONEER PLI2A with
ROGERS R ... £160-00 £103-00 AKAI 4000 D 4-track
avensbrook . . base and cover ... £49-93 £37-95 . .
TELETON TFS50 ... £82°50 £59-00 Stereo Deck £89°95 £69-95
(cased) Mk £52:50 £42:00§ 1E ETAN TFOS0 LA THORENS TX25 cover  £8-85 £7-00 o
SINGLAIR 2000 | £35.00 £27.00 RTINS (8750 €64.90 ] THORENS TDI25 ... £79-04 €61 95§ BUSH TP 60 Casserce T
SINCLAIR PROJECT *TELETON R 8000 swith THORENS TDI125AB  £120-20 £100-00§ T2Pe Recorder ... £29:40 £24:95
60/2 x Z30/PZ5 . £23:90 £16:50) o ) 0 £63.25 £50-00 § THORENS TDISOA BUSH TP 70 Cassette
SINCLAIR PROJECT TELETON CRS5S £120.00 £93.95 Mk. Il ... £46-16 £35-95 Battery/Mains Tape
60/2 x Z50/PZ8/crans £34-86 £23-25k \C-S e MY |oo.i' £149.00 £119.00 | THORENS TDIS0AB Recorder .. £29-95 £23-95
SINCLAIR AFU £5:95  £4:95 Mk 11 " £49-96 €4295 | BUSH Discassecce DC70 £21-95 £16-95
SINCLAIR Neotercc £61:-95 £46-00 § Starred items above take ceramic cart- § THORENS TXII Cover £4-43 £3-95 FERGUSON 3252 £104-30 £83-95
SINCLAIR 3000 £45-00 £34-95§ ridges only. All others take both ceramic
TELETON SAQ 206 and magneuic cartridges. FERGUSON 3245 Twin 00N £2930%
{new release) ... £29-00 £20-00 . SPEAKERS trac : :
All theabove Tunersand Tuner/Amplifiers . .
VOLTEX 100w. Stereo include MPX Sterco Decoder wirh the | ARENA HT 16 . £13.00 £10-95 | FERROGRAPH 722 .. £266-41 £€219-00
Discotheque, 8 elec- exception of Armstrong where decoder § B & W Model 70 ... £159-50 £121-95 § FERROGRAPH 724 ... £266-4! £219-00
tronically  mixed in- B e B & w DM3 . . £63:00 £49-95 FERROGRAPH 702
US| e .. L185-00 £139-00 B&WDMI ... £32:00 £25-50f 2 crack tape deck ... £22871 £193-00
Starred items above take ceramic cart- CELESTION Ditton 120 £24-00 £18:00 FERROGRAPH 704/W
ridges only. All other stake both ceramic BLCKUIPYAR IS CELESTION Dictron 15 £32:00 £25-50 4 track tape deck ... £228-71 £193-00
and magnetic cartridges. GOLDRING Lenco L75 £12:33 £10-50  CELESTION Ditton 25 £65:00 £51-50 .
GOLDRING Lenco L69  £9:29  £7:00 f GOODMANS Minister £25-00 £21-20§ GRUNDIG C200L
TUNERS SME 3009 with S2 Shell £34:47 £28-00 f GOODMANS Magister £62-50 £47-95§ Cassette . .. £39-90 £29-95
h S2 Shell £36-7t £31:50 f GOODMANS Maxi 0 . GRUNDIG TK 121
g e N G523 SME 3012 wit axim £20°39 £16:75
AM/FM £53.76 £45-00 GOODMANS Mezzo 3 £34-00 £26 50§ (Twin-track) . £56-85 £43 95
*ARMSTRONG 524 FM  £41-89 £35-00 TURNTABLES GO MANSIHagnum 57 oo B SRUINDIGHI ealy- , _
£44-00 track Auto £68-14 £53-95
ARMSTRONG M8 De- KEF Cresta ... £22-17 £18-00
coder . £9-50 £8-00 GARRARD AP76 turntable, fully KELETRON K NS00 4 GRUNDIG TK 149 4~
*DULCI FMT.7 FM | £26:00 £22:000| wired complete with Goldring B e e (pa,,) £23-00 £17-9540 track £57-63 £47-95
DULCI FMT.7S Stereo £35-00 £29-25 G800 Cartridge, base and cover. KELETRON KN700 MIDLAND TCl144 Cas-
GOODMANS Stereomax £82-52 £49-95 Special Price £30-95. speaker system (palr) £27-S0 £21-95 sette £18-00 £13-95
LEAK Stereofetic Chass. £66 50 £52-00 GARRARQ SP25 Mk Illfully wired KELETRON KN000 4 PHILIPS 4307 4 track £49-50 £38-95
LEAK Stereofetic in teak withGoldring G800 MagneticCart- speaker system £19:25 £14-95 & py|LIPS 4407 4- K
case . £72-50 £59-00 ridge. Complete with base, plinth KELETRON KNISOO 4 peac X .
. . - A . stereo recorder £110-00 £89-95
PHILIPS RH 690 - £47-00 £38-00 and cover. Special Price £21 98, speaker system £24-75 £19:95
PHILIPS RH 691 . £89:00 £75-50 | GARRARD 2025 fully wired with |§ KELETRON KN2000 4 PHILIPS 4500 4-Track
PIONEER TX500 AM/FM £77-94 £63-50 | Sonotone 9TAHC Cartridge com- speaker system ... £28-75 £21-95§ Stereo Tape Deck.. £126:00 £98-95
PIONEER TX900AM/FM £153-69 £123-00 plete with base and cover. Special LEAK 200 ... . £24-95 £18-90 § PHILIPS 4408 4-Track
ROGERS Ravensbourne Price £15:50. LEAK 300 .. ) £32-50 £23-95 Stereo . £139-00 £109-00
Chassis - £61-89 £50-00 GOLDRING 705/P turntable, fully LEAK 600 ... . £49-50 £36-90 § PHILIPS 4308 L £60-50 £45-50
ROGERS Ravensbrook £45-01 £40-00 wired complete with Goldring LOWTHER Acousta c R ”
ROGERS Ravensbrook G850 cartridge, base and cover. (with PMé £45-50 £38-50 PY’E d_asseBtte ,;qu €y £45.50 £36-95
(cased) ... .. £51-26 £43-00| Rec. Ret. Price £2500. Comet |} | OWTHER Acousta adio (Batt./Mains) -
TELETON GT 101 ...  £45:50 £31-95§| Price £15-95. (with PM7) £53.00 £46-00 TELETOré 511 Battery 2550 £1750
All above Tuners are complete with MPX LOWTHER Ideal Baffle £35-50 £30-00 § Mains Cassetce ..
Stereo Decoder except where starred. METROSOUND TELETON TRC 130 cas-
DUAL 1219 transcription £60-40 £50-00] 20 (pair) ... L39-00 £€25-95§ setce : £41-75 £31-90
. DUAL 1209 transcription £42-62 £35-00 § METROSQUND HFS TELETON TCI10 cas-
TUNERI‘B‘\S;‘OP'-'F'ERS GARRARD SP25 Mk Il £16-45 £11-90§ 10 (pair) ... £27-44 £22°95§  secce . £27-75 £20-00
AKAI AA ... £229-00 £181-00 § GARRARD SL65B £21:25 £15-90 | PHILIPS RH481 . £11-00  £9:25 . .
AKA! 6600 .. .. £142-53 £112-00 | GARRARD SL758 .. £39-20 €27-50 § PHILIPS RH482 .. £18-00 £i5-00f OSHIBA GT 8405 .. Jl0T00  E67R92
ARENA R500 . £82:00 £67-00f GARRARD SL9SB ... £50-01 £35-50 | SINCLAIR Ql6 ..  £8-98 £8.00f TOSHIBA GT 60lv TW'"HS IS €329
ARENA 2400 ... £90-30 £72-00 ] GARRARD 401 . £38-07 £29-50 | STE-MA 275 3 speaker Track =
ARENA 2700 . £105-00 £85-00] GARRARD SL72B ... £33-11 £27-90f system .. : £23-10 £15-95 § TOSHIBA 850 SA £94-:00 £59-95

COMET Hi‘Fi DISCOUNT WAREHOUSES

Dept.SS Reservoir Road, Clough Road, Hull HU6 70D. 154 227395  Customers are welcome to call personally.
or Dept.SS 68A Armley Rd. (Artist St.) Leeds LS12 2EF. Tei. 32055 (S tines) Ample Gar Parking facilities

(Service Dept., New Road Side. Horsforth, Leeds)
or Dept. SS, Teesway, Portrack Lane, North Teesside Industrial Estate, Teesside, TSI8 2RH. Tel. 66132/65215

Comet guarantees that all prices quoted are genuine. All items offered available at these prices at the time this issue closed for press. Add 75p for postage, packing and
insurance on all orders {Cartridges 20p) or, if Securicor delivery required, add £1-50 only. Make cheques, Money Orders payable to “"COMET""
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TELEFUNKEN

MAGNETOPHON M2BA professional
tape recorder by Telefunken, the company
who made the world's first tape recorder.

@ Three-motor tape transport
at 3} and 7} ips ensuring maximum speed
constancy.

Fully comprehensive mixing facilities.

@ Solid state electronics

are used throughout. Modular construction
ensures trouble-free maintenance and
replacement of parts.

@ Relay operated transport control
operated by illuminated push buttons
requiring only fingertip operation.

@ Two-channel monitoring and
VU-meter amplifier

can be switched to two modes. In the
‘before-tape’ mode the amplifier is
connected to the output of the mixer, while
in the *off-tape’ mode it is connected to the
output of the replay amplifier. Two large
VU-meters calibrated to international
standard are provided

CONTACT: BRIAN ENGLISH

A. E. G. Telefunken, A.E.G. House,
Chichester Rents, Chancery Lane,
London WC2

Tel. 01-242-9944

280\ £600

IMPORTANT
ANNOUNCEMENT

TO ALL OUR CUSTOMERS
AND FUTURECUSTOMERS

We are now able to give you
a seven-day repair service.
A full range of spares and
repair facilities for our M28
and M10 ranges are available
from:

AUDIO VISUAL STUDIO
AND FILM EQUIPMENT
LTD.

73a New Road, Rubery,
Birmingham B45 9JT
Telephone 021-453 4873

@ Interchangeable head assembly
comprising half-track, stereo, erase,
record and playback heads, is mounted
on a single rigid plate fixed to the main
chassis. Itis normally not necessary to
replace or adjust heads during the normal
life of the machine.

Broadcast-studio versions

Models 28B and 28C are provided
with tape speeds of 15 and 7% ips,
but have no mixing or monitoring
and VU-meter amplifier. Model 288
is equipped with full-track heads.
Model 28C has two-track heads

and track selector switch.
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