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n new range of 

sound mixing 

innsales 

FROm oniv £202 

Built on a modular system that allows each mixer to be 
assembled to customers' individual requirements, Allen & Heath 
sound mixing consoles have been designed to give compactness, 
versatility and quality at reasonable cost. 

There are two standard units, the smaller accommodates 
up to 20 modules (10 large and 10 small) and the larger up to 40 
(20 large and 20 small). 

In either case the basis of the customised unit 
incorporates the following equipment: 

* Jackfield, employing two-way jacking system 
* Twin metering module 
* Oscillator or talkback module 
* Metered echo and foldback send modules 
* Voltage stabiliser and cue module 
* Monitor control module 
* Two output modules incorporating echo return and 

equalisation 

Modules available for inclusion in the mixers are; 
MIC/LINE INPUT MODULE 
EFFECTS EQUALISER 
LIMITER 
STEREO HEADPHONE AMPLIFIER 
Units are supplied in attractive teakwood cabinets or 

portable vinyl cases with GPO Jack sockets on rear, or, if required, 
in chassis form with tag strip connectors. 

Write or phone for full details 
ALLEN & HEATH LIMITED 

Drummond House, 203-209 North Gower Street, London N.W.1. 
Telephone 01-387-9611 

The following dealers 

will be pleased to 

sell you a 

PHILIPS PRO 12 

TAPE RECORDER 

SOUTH-HAST 
Guildhall Tape Recorders, 
33 Guildhall St.. 
FOLKESTONE. 
Maxton Hayman Ltd.. 
27 Broomfield Rd,. 
CHELMSFORD. 
Suttons Pianos, 
16/18 Exchange St., 
NORWICH. NOR 606. 
Bridge Radio. 
2 The Parade 
Headstone Drive. 
MIDDLESEX. 
Francis of Slreatham, 
169 Slreatham High Rd., 
LONDON. S.W.I 6. 
The Record Shop, 
30 Hermitage Rd.. 
HITCHIN. 
Romford Sound & Vision 
Services Ltd., 
78A Brentwood Rd.. 
ROMFORD. 
Tele Tape, 
84 Sholtesbury Avenue, 
LONDON. W.l. 
Tele Tape, 
33 Edgware Rd.. 
LONDON, W.2. 
Kelloys Radio Ltd., 
92 High St.. 
SOUTHEND. 
John King (Films) Ltd., 
72 East St.. 
BRIGHTON. 
A. Imhoff. 
112 New Oxford St., 
LONDON, W.C.I. 
University Audio, 
1 Peas Hill. 
CAMBRIDGE. 
ChichesterTele Radio, 
East St.. 
CHICHESTER. 
R.E.W. Ltd.. 
266 Upper Tooting Rd.. 
LONDON, S.W.I7. 
R.E.W. Ltd., 
146 Charing Cross Rd., 
LONDON. W.C.2. 
I askys, 
42 Tottenham Court Rd,. 
LONDON. W.l. 

SOUTH-WEST 
Daytronics Ltd., 
119A High St.. 
Teddington, 
MIDDLESEX. 

Tape Recorders 
(Bournemouth) Ltd., 
872 Chnstchurch Rd.. 
Boscombe, 
BOURNEMOUTH. 
Hughes, 
5 Central Buildings. 
Clobham Rd., 
WOKING. 
Hamilton Electronics 
(Southampton) Ltd., 
35 London Rd.. 
SOUTHAMPTON. 
Tape Recorder & Hi-Fi 
Centre, 
94 Stotes Croft. 
BRISTOL. 
Peter Scott Ltd.. 
78 South St.. 
EXETER. 
Westwoods, 
48 George St., 
OXFORD. 
Southern Recorder 
Services, 
34 George St., 
WINCHESTER. 

MIDLANDS 
Alex Owen Ltd. 
Tech Sales. 
Station Rd.. 
BEESTON. 
Alex Owen Ltd., 
276 High St., 
LINCOLN. 
Alex Owen Ltd., 
11 Chapel Bar, 
NOTTINGHAM. 
Ridgways, 
80 Piccadilly, 
Hanley, 
STOKE-ONTRENT. 
J. Ridgeway & Co. Ltd.. 
80 Piccadilly. 
Hanley, 
STOKE-ON-TRENT. 
ST1 1HY. 
Tape Recorder Centre. 
(P. J Electrics Ltd.). 
724 Churchgate, 
LEICESTER. 
Alex Owen Ltd., 
Head Office. 
Station Rd., 
BEESTON 
N. R. Warner, 
Chapel Ash. 
WOLVERHAMPTON. 
Paul Taylor, 
1 Silver St.. 
KETTERING 

NORTH 
Alex Owen Ltd., 
16-20 King Edward St., 
HULL 
Alex Owen Ltd.. 
101 The Moor, 
SHEFFIELD. 
F. M.Wilson. 
6 Market St., 
ASHTON-UNDER-LYNE. 
A. Brown & Sons Ltd., 
24/28 George St.. 
HULL. 
Tape Recorder Centre, 
Kings Cross St.. 
HALIFAX. 
Allan & Walker Ltd.. 
Ilkley 
YORKSHIRE. 
Fairbottom & Co.. 
58 Lower Hillgale. 
STOCKPORT. 
Charlesworths Hi-Fi. 
112 ForcgateSt.. 
CHESTER. 
McKenna & Brown. 
11 Bondgate, 
DARLINGTON. 
John Saville & Son. 
Goodramgato, 
YORK. 

SCOTLAND 
G. H.Steele, 
141 St. George Rd,. 
GLASGOW. C.3. 
C. W. Cameron Ltd.. 
338 Dumbarton Rd., 
Partick, 
GLASGOW, N.l. 
Alexanders Ltd. 
Union Glen. 
ABERDEEN. 
Bissett & Steedman, 
119/121 North High St.. 
Mussclburgh, 
MIDLOTHIAN. 
James Grant & Co. 
(East) Ltd.. 
11 Melville Crescent 
EDINBURGH. 3. 
R. G. W. Brown & Co. 
(Larg & Son). 
Largs (Dundee) Ltd., 
Whitehall St., 
DUNDEE. 
C. Bruce Miller & Co., 
51 -53 George St., 
ABERDEEN. 

PHILIPS 

Philips Electrical Ltd., 
Century House, Shaftesbury Avenue, London WC2. 
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Most tape recorders have at least 
one good feature. And they're sold with 
the emphasis on that one, to take your 
mind off the things they haven't got, or 
the things they'd rather not talk about. 

Philips PRO 12 is different. It 
combines in one tape recorder all the 
features you can usually only find 
separately in others. And they're all 
up to the sort of standard that makes 
them leading selling points. 

To start with, there's the frequency 
response. It betters DIN standard 45511, 
which gives the requirements for 
professional studio recorders. Even at 
its lowest tape speed of 3} ips, the 
PRO 12 is at least the equal of many 
large studio recorders currently in use 
at 15 ips. The sound quality of the 
PRO 12 is so good it could be used for 

immediate broadcast purposes. 
The rest of the specifications are as 

you'd expect in a tape recorder of this 
quality: low harmonic distortion, good 
signal-to-noise ratio, minimum wow 
and flutter, excellent speed stability 
with the classic three-motor design. 

In its standard version, the PRO 12 
allows for twin-track stereo, twin-track 
mono and dual-track mono on i inch 
tape; an alternative version 
allows for quarter-track stereo or mono. 

It also has separate heads and 
separate amplifiers for both recording 
and playback at either of its speeds, 3J 
or 7i ips, and provides before and after 
tape (A-B) monitoring either visually or 
aurally. 

A stroboscope for checking tape 
speeds is built in, and there are 

individual correction filters at both 
speeds plus microphone, diode and line 
inputs for each channel. 

Among the other things you can do 
with the PRO 12 are transcribe from 
one track to the other, fade in, fade out, 
pause, cue, dub, and get echo effects. 

In fact the performance specification 
is so varied yet so exact that every 
machine is tested individually as it is 
assembled, and then certified by the 
engineer whose signature is on the test 
report that accompanies every PRO 12. 

If you'd like the full information on 
the features of the PRO 12, plus a full 
set of performance figures, write for 
our brochure. No matter what you 
compare it with, you won't find 
anything like the PRO 12 at anything 
like the price. 

Compare the range of features. 

Then compare the price. 

m 3H-II55 
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PHILIPS Philips Electrical Ltd., Dept. SSI, Century House, Shaftesbury Avenue, London, W.C.2. 
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Take a QUAD 50E 

Amplifier (a good start for any installation) 

plug it into your monitor system and it bridges 600Q 
lines to drive your speakers. 
Take that same amplifier and, without changing it in any 
way, plug it into another installation to deliver 50 watts 
into 100 volt line * from a 0.5 volt unbalanced source. 
This versatility and its attendant easing of stocking and 
maintenance problems is one reason why large organis- 
ations use the Quad 50E. 

'or indeed any other impedance from 5 to 250 ohms. 

* ~ QUAD 50E 

* —sZS 

;T - 
- •! - X * F 

^ *lv. - i 
: 

- u 
0 

Other advantages appropriate to users gf all 
sizes include: 
Excellent power and frequency response (—1 dB). 
Low distortion (0.1% at 1kHz at all power levels). 
Low background (better than 83 dB referred to 
full output). 
Pre-set level control adjustable from front panel. 
Unconditionally stable with any load. 
Proof against misuse including open or short 
circuited output. 
Small size (4J" x 6i" x 12J")— 
(120 mm x 159 mm x 324 mm). 
Low price (£47.0,0 each nelt for 1 off to the 
professional user). 

QUAD 

for the closest 

approach to 

the original sound 

Send for details to Dept. s.S. . ACOUSTICAL MANUFACTURING CO. LTD., Huntingdon, Hunts. Tel: (0480)2561 
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AND TAPE RECORDER 

INCORPORATING 
SOUND AND CINE 

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., 1970 
All rights reserved 

COVER PICTURE 

Mike Vickers (ex-Manfred Mann) at the 
keyboard of his Type 3 Moog electronic 
music synthesiser. 

SUBSCRIPTION RATES 

Annual UK subscription rale for Studio 
Sound is 36s. (overseas 42s„ $5 or 
equivalent). Our associate publication 
HI-FI News costs 50s. (overseas 53s., 
S6.30 or equivalent). Six-month home 
subscriptions are 18s. (Studio 
Sound) and 25s. (Hi-Fi News). 

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

it is frequently suggested (by Leonard 
Bernstein for a start), and equally often denied, 
that pop is an exciting step forward in the 
evolution of music. There can be no question 
that pop has contributed at least to the 
evolution of recording techniques, introducing 
to the public the wonders of compression, 
flutter-echo, many electric musical instruments, 
electronic tremolo, phasing, multitracking and 
(with doubtful success in several Beatles' 
compositions) reversal. Not to mention fuzz 
—deliberate distortion. 

Originally the latter was applied to the 
electric guitar, introducing random wave 
patterns into the tedious simplicity of the 
pickup output. Since then, engineers, perform- 
ers, or the inbetweens, have extended this treat- 
ment to the electric organ, relieving the bore- 
dom of its tone with varying degrees of 
success. With the arrival of Blood, Sweat and 
Tears, the public was offered fuzz, like chips, 
with everything. 'Listen to its glorious coarse- 
ness' your pop performers could be heard to 
say. Recently we heard a demonstration tape 
which took 'glorious coarseness' up a few dB 
into the realms of inglorious grit. 'No,' we 
were assured, 'it's not a faulty dub. The 
trouble with B, S and T is that their fuzz is 
too professional, too clean.' 

Pop's flirtation with studio gimmicks is 
laudable up to a point: many of us remember 
the pleasure of hearing the Sergeant Pepper 
(phasing) songs for the first time. But when 
performers bog themselves down en masse in a 
single gimmick, following that uniformity cult 
which dictates their hairstyles and clothing, 
they create a monotony which serves only to 
damp public interest. 

We are inclined to think that pop is running 
out of steam when, in the light of the consider- 
able success enjoyed by the Moog synthesised 
Switched-On Bach, the 'exciting step forward' 
crowd answer back with more fuzz, more 
phasing, and that supreme bore—the electric 
violin. A few groups have toyed with the 
Moog, yet even The Beatles kept it so far in 
the background that they seemed to fear being 
overshadowed by it. 

The Moog has proved a disappointing solo 
instrument in televised pop. Multitrack facili- 
ties are needed to achieve the polyphonic 
music in which the synthesiser excels, offering 
a limitless source of accompaniments to more 
conventional pop instruments and voices. The 
voltage-controlled circuitry which made the 
Moog possible can in turn be applied to human 
voice signals and to any acoustic or electric 
instrument. Heaven knows how many guitars 
have been passed through compressors and 
equalisers; who will be first to modulate the 
operating levels of the latter devices with the 
output of a second instrument? 

If not running out of steam, could it be lack 
of financial resources that keeps pop so firmly 

in the rut, or simply lack of ideas? If the latter, 
it is time pop performers exploited pre-echo, 
examined the myriad of new tones available 
from unconventional instrument tuning, slack- 
ened their guitar strings while playing, explored 
slurring, merged pre-taped sound effects into 
their music, and (one or two groups have 
cottoned on to this) tried the effect of echoed 
slow percussion. Perhaps then, when they can 
afford it, they'll push the lot through a Moog. 

Teldec's recently announced Video Disc 
offers the prospect of 18-hour capacity gramo- 
phone records, assuming that 12 minutes of 
3 MHz occupies the space of 20 hours 30 kHz. 
The system does not permit lateral modulation 
so stereo may reduce storage capacity to ten 
hours (two-channel) or five hours (four- 
channel). It will be interesting to sec whether 
this can be exploited by the audio industry. 
Not least of the problems is the fact that few 
pop groups have a large enough repertoire for 
a five-hour stint. 
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FO 

AUDIO DEVELOPMENTS 

SPECIFICATION : 
INPUTS: 

EQUALISATION 

GAINS: 

NOISE: 

OUTPUT and 
DISTORTION: 

MONITORING: 

COMPRESSOR/ 
LIMITERS: 

OUTPUTS: 

FADERS: 
TALK-BACK: 
ROUTING: 

12 input channels each having 600 ohm 
microphone input,switched attenuatorand 
I0Kohm line input. 2 echo return channels. 
All input channels have Baxcndall H.F. and 
L.F. controls, HI and LO pass filters, and 
presence lift of upto lOdb.at: 150,300 and 
600 Hz 2. 3, 5 and 8 kHz 
Maximum gain of unit in standard form 
80 dB. 
Microphone input unit with all equalisers 
set flat, better than -125 dB. 

Maximum output +20 dBm. Distortion 
0.05% 
Built in 20w. per channel stereo amplifiers. 
4 PPMs and PPM for echo send. 

4 Compressor limiter amplifiers provided, 
may be inserted in any group or channel. 
4 Groups 600 ohm Balanced 
2 Echo send 600 ohm Balanced 
2 Fold-back 600 ohm Unbalanced 
2 Monitqr Speakers 8 or 15 ohm 
I Talk back Speaker 8 or 15 ohm 
All faders are Penny & Giles slide type. 
Built-in microphone and talk-back amplifier. 
By unique matrix system. 

A PORTABLE MIXING CONSOLE 
BUILT ON THE MODULAR SYSTEM 

PRICES AND DETAILS ON REQUEST TO 

AUDIO DEVELOPMENTS, HALL LANE, WALSALL WOOD, STAFFS. 
BR0WNHILLS 

460S 

ALICE HAS A REPUTATION- 

To date, we have never had a circuit 
failure on any of our SMI Stereo mixers. 
The basic SMI is 6-channel stereo out- 
put, with switched microphone attenua- 
tion, comprehensive equalisation, fold- 
back, echo send, pan controls and 
rotary faders. 

Two compressor/limiters, monitor mixer 
with A/B check, talkback, two echo 
returns, amplified V.U. meters, jackfield 
and a beautiful case. 

We can add linear faders, P.P.M's, extra 
channels and groups. 
Send for details of the above and our 
larger modular desks to: 

ALICE (Stancoil Ltd), 1A Bexley 
Street, Windsor, Berks. 

(If we ever get a failure we promise to 
tell you about it in Studio Sound) 

IN THE CENTRE OF BIRMINGHAM 

YOU'LL FIND 

* Recording Studios 

* Disc-cutting Service 

* Custom Record Pressings 

* Mobile Recording Unit 

Please phone or write for details: 

021-622-2681 24 hour answerphone 

ZELLA RECORDS (Birmingham) LTD. 

32 Bristol Street,. Birmingham 5 

422 
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studio diary 

FIRST DOLBY-B CASSETTE RECORDER 
the first Dolby-B cassette recorder to be 
offered on the domestic market was demonstra- 
ted on August 12 by Kellar Electronics. Pro- 
duction of the DTA50 commences in Septem- 
ber, retail distribution startifig through selected 
outlets in October. The recorder incorporates 
a 25 W per channel power amplifier and has a 
claimed 40 Hz to 12 kHz ±3 dB frequency 
response (1 urn head gap), with 2.5% overall 
distortion at 0 VU. Signal-to-noise ratio is 
52 dB with Dolby in, 47 dB with Dolby out, at 
0 VU. Wow and flutter total 0.15% peak, 
CCIR weighted, and bias frequency is 105 kHz. 

Price will be £50 including lax. Stanley Kelly 
and Sidney Larholt, joint managing directors 
of the new company, are backing the unit with 
"an unqualified five-year guarantee". They 
believe themselves to be the first to offer this 
for domestic tape equipment. Kellar Electron- 
ics Ltd is based at Maryland Works, 9 
Brydges Road, Stratford, London E.I5. 

BUTTON MOVE 
the sutton Sound premises in Soho Square 
are about to be demolished and the company 
have moved temporarily to 23 Redan Place, 
London W.2 (Tel. 229-0100). This accommoda- 
tion has been provided by Sound Associates. 

GEMINI RE-EOUIP AND RE-DECORATE 
closed for alterations from July 27 to mid- 
August, Gemini Studios, 15 Cricklewood 
Broadway, N.W.2, are now offering special 
introductory rates of £3 10s per hour. Their 
new equipment includes an Allen & Heath 
mixer, Teletronix compressor/limiters, TRD 
stereo recorders, Binson echo, Grampian 
reverberation and Tannoy monitor loud- 
speakers. Studio dimensions are 7 x 5 m, which 
"has been known to hold eight musicians, six 
spectators and three cats'. 

SONY MOVE 
sony UK Ltd moved early in August to Pyrene 
House, Sunbury Cross, Sunbury-on-Thames, 
Middlesex. The company's VTR Division 
remains at the existing Bedfont premises. 

MARQUEE EXPAND 
a 16-track Ampex, complementing their 
existing eight-track MM1000, and a 24-channel 
mixer built to Helios design were among 
improvements made during August to Marquee 
Studios. The Richmond Mews premises was 
closed for a £35 000 development scheme, 
re-opening on September 1. The control room 
has been doubled in capacity by merging with 
an adjoining tape store. 

R.A. MOOG AT AUDIO FAIR 
the inventor of the Moog electronic music 
synthesiser, Dr R. A. Moog, will visit London 
in October to demonstrate his developments at 
the International Audio and Music Fair. A 
talk entitled 'The Progression of Electronic 
Music Synthesisers' will be given on Tuesday 
October 20 at 4 pm, repeated the following day 
at 8 pm. 

JACQUES LEVY 
reporting HIS visit to Spot Productions 
(August issue), Keith Wicks stated that the 
company's managing director, Gary Levy, is a 
cousin of APRS chairman Jacques Levy. The 
latter has since informed us that he has no 
blood relationship with any member of the 
British recording industry. 

KAYE RETIRES FROM PA1NTON 
after 20 years service, J. B. Kaye has retired 
from Painton & Co Ltd. He joined the com- 
pany in 1950 as chief engineer and later pro- 
gressed to general manager, joint managing 
director and vice-chairman. Earlier in his 
career he worked for International Standard 
Electric and Philips. 

The most elaborate 
Neve console to date, 

recently installed 
at Whitney Recording 

Studios Inc., Hollywood. 

'7 

PYE TOUR EASTERN EUROPE 
sixty reels of Dynarange 202 and an eight- 
track Mincom recorder were carried by the 
Pye Mobile Recording Unit during its 24-day 
tour of Rumania, Yugoslavia and Poland 

recently. Also on board were an eight-output 
Neve mixer and 20 microphones. Recording 
engineer Vic Maile and maintenance engineer 
Tony Cary taped nine concerts by the American 
Blood, Sweat and Tears group. 

i 

3 

9> 

RECORD REVIEW AND HI-FI NEWS MERGE 
the unk House Group magazines Record 
Review and Hi-Fi News are to merge with effect 
from the October issue. Hi-Fi News Incorpora- 
ting Record Review will cost 3s 6d and carry 20 
more pages of editorial matter than the existing 
Hi-Fi News. It is hoped that the new publica- 
tion will appeal equally to audio enthusiasts 
and gramophone record buyers. Peter 
Gammond becomes Music Editor. 

NEXT MONTH 
IN THE NOVEMBER Studio Sound, Angus 
McKenzie undertakes a detailed comparison 
ol II professional recording tapes: Agfa 
FR4, 525 and 555, Ampex 434, BASF SP52, 
LGR30 and LR56, EMI H57 and 815, and 
Scotch 202 and 206, reaching some surpris- 
ing conclusions. Keith Wicks visits Trident. 
In 'The Gentle Art ol Busking", Bob Auger 
replies to critics of multi-mike techniques. 
Reviews: Dolby-B and the Koss ESP-6 

electrostatic headphones. 

423 
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We want you to 

get the best of us. 

To get the best of us, you'd have to buy our 
Four Track Stereo Recorder-the N4404. 
Specialists consider it to be the best reel-to-reel 
recorder, for the price, in a range which already 
contains some of the finest machines on the 
market. 

And no wonder when it has everything the most 
discerning user could wish for. 

Mono or stereo recording and playback at 7^ 
and 3J ips. Four tracks with facilities for mono or 
stereo playback of parallel tracks. A built-in stereo 

interference filter which gives crystal clear 
recordings from stereo broadcasts. 

And an illuminated VU type meter for control 
of recording level. The machine can be used in a 
vertical or horizontal position and has its 
own two loudspeakers and moving coil mono 
microphone. 

What's more, there are separate inputs for 
radio, pick-up, stereo or twin mono microphones. 

All for only £87. At that price you can certainly 
afford to get the best of us. 

We want you to have the best. 

PHILIPS 

I 

PHILIP 

i 

t 

PHILIPS 
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RECORDING STUDIO TECHNIQUES 

PART TEN PORTABLE STEREO MIXERS 

BY ANGUS McKENZIE (Roundabout Records) 

IN the design of mixers for location recording, 
the most important considerations are ease 

of connection and use. To avoid carrying 
enormous quantities of equipment, it is helpful 
for microphones to plug straight into the mixer 
itself, and the output from the mixer to connect 
direct into the tape recording system, which 
may or may not include a noise reduction 
system. Most mixers also incorporate not only 
loudspeaker monitoring but also a lalkback 
system with desk-mounted microphone. A 
20 dB mute is normally applied to the monitor 
speakers when the lalkback key is depressed. 
It is also useful if the talkback microphone can 
be injected on the master tape for lake identifi- 
cation. All the microphone inputs should be 
balanced and the input impedance recommen- 
ded is 1 K for 200 ohm capacitor mikes. The 
amount of gain in the mike preamps should be 
controllable, however, by a pre-set potentiom- 
eter or an attenuation switch. As transistors 
do not have anywhere near the overload 
characteristics of valves, the preamp gain 
should be so attenuated as to allow the main 
channel gain to be used at least halfway up. A 
maximum sensitivity of —60 dBm into the 
microphone input stage is quite adequate for 
capacitor microphones under normal condi- 
tions. For classical recording, peak outputs 
from capacitor microphones can be as high as 
— 20 dBm and occasionally even higher, while 
in pop recordings still higher inputs can be 
encountered, showing the advisability of 
providing gains as low as only 20 dB in the 
preamps, and also 10 and 20 dB input 
attenuators. 

It is always useful to have at least treble and 
bass equalisation available on each mike 
channel, and a mid-frequency presence control 
is also useful. The mixer should have the 
facility of pan potting all or most of the inputs 
to various positions from extreme left to 
extreme right. This is usually done by splitting 
the output of each mike fader into two isolated 
channels and adjusting the gain independently 
of the two feeds with a potentiometer having 
full gain on both channels in mid-position, 
reducing the gain to zero on one or other 
channel when rotated to either extreme position. 
This permits any microphone to present its 
output anywhere from extreme left to extreme 

right. The output level metering should be 
taken from the main output of the mixer and 
should be capable of being switched to the 
output of the tape recorder, coming back into 
the mixer for monitoring purposes. A key 
switch increasing the meter sensitivity by 20 dB 
simplifies bias and equalisation setting of the 
tape recorders. To avoid the necessity of taking 
a lot of test equipment to a session, a simple 
tone oscillator is essential, incorporated in the 
mixer, and I recommend switching frequencies 
of 60 Hz, 1 kHz, 10 kHz and 15 kHz with a 
potentiometer, the oscillator output being 
switchable to either or both channels at any 
required level. I consider it an advantage to 
have the microphone channels in pairs using 
stereo vertical slide faders with independent 
control of left and right, whereas it is advisable 
for the master gain control to be permanently 
ganged. 

All input and output connectors should be 
of the same type so that time is not wasted 
locating leads. For simplicity, low cost and 
weight considerations, I use three-pin locking 
DIN plugs throughout as connectors with 
chassis mounted sockets on the mixer and 
ancilliary equipment, although Cannon XLR 
connectors are in more general studio use 
because of their ruggedness. Provided that 
fairly short leads of not more than 9 m length 
are used between mixer and recorders, unbal- 
anced connections are safe. In this case the 
socket pin not in use should be earthed, 
providing an unbalanced feed to the balanced 
input of other equipment. 

Various standards 
Various standards for peak recording level 

are in use but, now that transistorised circuitry 
has been in use for so many years and high 
power line out stages are simple to design, 
studios are adopting +8 dBm for peak record- 
ing level, or alternatively -t-4 dBm out for zero 
VU or NAB level. It is most important to have 
good overload margins throughout the mixer, 
allowing the master gain control to be used well 
below maximum, and also allowing a consider- 
ably higher output than the peak recording level 
for transients that even the PPM may not show. 
I consider an overload margin of 16 dB import- 
ant for the master gain control, and a minimum 

of 8 dB (preferably 12 dB) above the nominal 
peak output level of the mixer. 

On a mixer used for pop recording, it is 
essential to have the facility of jacking in 
limiters and more complex equalisers to any 
mike or fader channel since it is often required 
to set limits at different levels on different mike 
outputs. It is more convenient to use tip, ring 
and sleeve jacks for this purpose in which case 
both the send and return signals can be carried 
on the same cable, provided the impedance at 
the jacking-in point is kept low. It is preferable 
for send and return to be independent. Some 
excellent sub-miniature screened balanced jacks 
are available, allowing quite a lot of connec- 
tions to be made in a comparatively small 
space, and a number of studios are using these. 
The provision of echo send and return circuits 
in portable mixers may also be of importance, 
and it is a matter of opinion whether the echo 
output from each microphone channel should 
be taken from before or after the individual 
microphone channel gain controls. Several 
mobile mixers I have encountered included an 
extremely interesting echo send control in 
which the percentage of echo to direct sound is 
controlled by the position of a potentiometer 
with no independent echo volume control 
provided, the main microphone channel gain 
being used. The echo output from each channel 
can be provided with a switch selecting any 
echo device or combination of devices and it 
is usual also to have a main echo send gain 
control. The echo return circuits normally 
return to the direct feed immediately before the 
main overall gain control, and usually have an 
independent echo return gain. If one desires 
to use more than two tracks for recording, it 
should always be possible to use the echo send 
circuits as feeds to the other tracks, in which 
case echo can be added when reducing back in 
the studio. 

As previously explained, I infinitely prefer 
PPMs to VUs, and it is essential for either of 
these to be in the mixer itself. It is useful to 
have, on more comprehensive mixers which 
might be termed 'transportable', pre-fade listen 
and metering circuits. The outputs of every 
mike channel are taken from immediately 
before the channel fader to a multi-position 

{continued overleaf) 
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low-noise recording tape 

quiet as a mouse! 

<3Q j 
4CS 

w 

/ 

don't buy any tape - buy 

THE RANGE OF EMITAPE AFONIC LOW-NOISE TAPE 

88 
STANDARD PLAY 

The best general 
purpose tape, giving 
maximum durability 
at all professional 

speeds. Pre-stretched 
polyester base film 
of super strength. 

99 
LONG PLAY 
50% longer 

recording time — 
specially designed for 
multi-track recorders 

— pre-stretched 
polyester base film of 

super strength. 

100 I 300 
DOUBLE PLAY 

Twice the recording 
time for a given size 
of spool - the perfect 

film for low speed, 
multi-track recorders 

- superflex polyester 
base film. 

TRIPLE PLAY 
Maximum playing time on 

spools up to 5" dia. — 
extended dynamic range 
— specially suitable for 

battery operated 
recorders-extra tensile 

polyester base. 

EMITAPE IS AN EMI GROUP PRODUCT 

www.americanradiohistory.com

www.americanradiohistory.com


WITH three articles published, there has 
now been sufficient time for queries and 

comments to stream in. So to start this month's 
article, I propose to cover some of these in 
detail in the hope of helping those who have 
not yet put pen to paper. 

Firstly, in Part Two reference was made in 
fig. 9 to a Preh fader; this is distributed by 
G.E. Electronics, whose address was given at 
the end of that part on page 320. Part Three 
produced two circuit errors, the less serious 
being in the mike amp, fig. 22. C12, the 
capacitor which forms an RF short-circuit at 
the input, should be returned to the OV line 
and not to the junction of Rl and R9. Connect- 
ing it as shown will not affect the audio per- 
formance of the amplifier but will degrade the 
rejection of RF interference signals. The other 
error is more serious. C2 in the bridging 
amplifier (fig. 20) should be connected to the 
collector of Tr2 (shown as Tr6!) and not to 
the junction of R5 and R6. Obviously with the 
component values for unity gain there is no 
difference, but I hope those readers who have 
tried to obtain gain from the circuit will not 
have wasted too much time puzzling over the 
constancy with which it provided a gain of one, 
independent of the value of R5. The printed 
circuit cards do not have these errors. 

While discussing the cards, apologies to 
readers who have not yet received their orders. 
Demand was so heavy that initial supplies 
were rapidly exhausted, and new supplies were 
held up at holiday time. In general, cards take 
two to three weeks to arrive after an order is 
sent to me via Link House. 

Other points: the magnetic cartridge input, 
fig. 23, was printed without the transistor type 
information. Trl and 3 are BC109, Tr2 is a 
2Nm2. 

■ 

David Robinson 

PART FIVE 
FURTHER CIRCUITS 

Finally, there have been several queries on 
the input stage of the mike amplifier, fig. 22. 
Readers wanted to know for what microphones 
the circuit is suited, and why the input was 
apparently not balanced. Microphones are 
designed to feed a higher impedance than their 
nominal impedance, so that the maximum 

signal-to-noise ratio can be realised. Most 
microphones are designed to give a flat 
frequency response when so terminated. Thus 
the input labelled 600 is in fact nearer 1.5 K; 
and a '600' microphone is nearer 100 ohms. 
The 600 ohm input is thus suitable for all 
microphones of 100 ohms up to 1 K; the 60 ohm 
input for all low impedance (e.g., ribbon '30 
ohms' and similar). 

The question of balanced lines was discussed 
in an article by Anthony Eden in the June 1970 
issue—the same as Part One of this mixer 
series. The 600 ohm input is wound symmetric- 
ally so that it is effectively well balanced by the 
symmetry (of winding and stray capacitance). 
The lack of a centre tap is a positive advantage, 
completely isolating equipments from each 
other. Thus there is no possibility of earth 
loops, for example. 
Single tap 

The 30 ohm input is not balanced but is of 
course still fully isolated. In practice there 
have been no problems or disadvantages in the 
use of a single tape rather than a separate 
winding which would introduce switching 
complexities. The final advantage of either 30 
or 600 ohm isolated input is, as Mr Eden points 
out, that either balanced or unbalanced inputs 
can be used with no modification, the switching 
being automatically effected by the input plug. 

The final error in the mike amp concerns the 
price of the input transformers. The quoted 
price was from two years ago, since when the 
price of Mu-metal has increased considerably. 
The present price ranges from £2 6s for one 
through £2 2s for two to £1 12s for 25; and there 
is a minimum order charge of £2 10s. Home 
Radio of Mitcham can also supply the trans- 
former at £2 4s each, with no minimum charge 
but no quantity discounts. 

As important as the amplifying and routing 
facilities in a mixer are the monitoring arrange- 
ments, which are both audible and visual. The 
monitor output is about I V RMS and is 
designed to feed external amplifiers whose 
power will depend on the size of the monitor 
room or, if studio playback facilities are used, 
the size of the studio. The output can be any 
one of three signals as shown in fig. 36/37: 
mixer signals, the tape replay, or a talkback 
facility to the studio. The outputs from the 
power amplifier are brought back into the 
mixer for the necessary switching; the talkback 
signal for example must not appear on the 
control room loudspeakers to avoid acoustic 

(continued overleaf) 
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A HIGH 
QUALITY 
MIXER 
CONTINUED 

if 4 

m * 

Fig. 39-Frort 
panel layout 

feedback. In a sludio mixer the monitoring 
arrangements arc naturally much more exten- 
sive, with circuits to give clean feed to the 
speakers (pressing one button on the channel 
input to give only that channel on the monitor 
speakers), foldback to the various points in the 
sludio (sending to earphones on one of the 
performers the sound of everyone but himself) 
and switches to allow checking of post-fade 
and pre-fadc, and post-echo and pre-ccho 
signals. In the design I have been describing, 
these extra facilities are not necessary and have 
been omitted. It is obviously an easy matter 
to add whatever circuits are required for any 
particular requirement since, by the liberal use 
of buffer amplifier stages, all monitoring points 
can be fully isolated from each other. Readers 
are also referred back to the buffer amp, last 
month's fig. 31. 

The first amplifier to be described is the 
talkback amplifier, which enables the operator 
to talk to the sludio to stop a bad recording, 
or announce the various "takes'. When the key 
is pressed, the output from a general-purpose 
low quality microphone is amplified and fed 
to the studio loudspeakers only—the monitor 
loudspeakers are cut to avoid acoustic howl- 
round. A separate volume control is fitted. 
The circuit is shown in fig. 38 and will be 
recognised as being similar in design to 
previous units; the use of DC feedback pairs 
provides a very useful stable building brick 
which can be adapted for many purposes, and 
readers will have noticed that they form the 
backbone of the mixer. The first transistor, a 
low noise type, is DC stabilised by a feed from 
the emitter of the second. Since the feedback 
is negative, a very stable working point is 
reached. Local feedback is applied to each 
amplifying stage by using undecoupled resistors 
in the emitters. Overall gain is controlled by 
varying the AC collector load in the first 
transistor. The input impedance is about 5 K 
which means it is suitable for any 600 ohm 
microphone, or for any of the cheap, imported 
types, about I to 5 K, now on the general 
market. 

Panel layout 
Fig. 39 shows the layout used on the front 

panel. In the prototype, only one of the 
volume controls was labelled since the remain- 
der are colour-coded to the row of keyswitches 
above. The extreme left-hand switch is the 

FIG. 37 
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talkback cue control, coloured red. and the 
control for the talkback volume is underneath 
the switch and is also painted red. Tapc-to- 
studio and the second volume control from the 
left are coded yellow, the extreme right-hand 
volume control and switch being green. This 
last is the tape level control. The other volume 
control is labelled 'monitor' and is the level 
adjustment for the monitoring amplifiers and 
speakers in the control room. The mono- 
stereo switch connects the two mixing stages 
together for AC signals, and was made rather 
stiff to operate so that it could not be acciden- 
tally moved instead of one of the adjacent keys. 
This was painted white. The control keys are 
black, and connections from these are wired to 
suitable sockets on the rear panel. The object 
of these is to control the simple slop-start 
function of up to two recorders. Since different 
machines use different systems for this, no 
further details arc given, each constructor being 
left to wire these to suit his own machine. A 
complete remote control unit for suitable tape 
recorders can of course be installed instead of 
this simple arrangement. 

There remains one more monitoring circuit 
to discuss, that dealing with metering arrange- 
ments. For most of the time it is the incoming 
or recording signal that is monitored, but there 
are occasions, such as the initial line-up of the 
recorder, when it is useful to switch the meter 
to the tape playback. Using the oscillator 

which is built into the mixer, this enables the 
frequency response of the machine to be 
checked at the upper frequencies. Switch S9, 
above the meter (fig. 39), is included so that the 
inputs to the meter circuit can be switched. 
The metering logic is to read the signal before 
the output amplifier, which is not always as 
satisfactory as measuring the true output. 
However, this was done for simplicity. The 
meter was required to read both tape return 
and signal out, and before the output amplifier 
these signals are at the same level. It can also 
be extended to reach echo send and return 
easily. The switching strategy is considerably 
increased if the output is measured, especially 
if the optional balanced line system is used— 
immediately an extra pole must be introduced. 
The best (and most expensive) method, as used 
in studios, is to have a meter permanently 
connected across every output line (main, tape 
return, echo, etc.) and perhaps a roving 
switched meter for measurements inside the 
unit. This is obviously far loo expensive for 
the amateur, and so compromises have to be 
made. 

Which meter? 
The next decision that has to be made is lhal 

of which type of meter to use—PPM or VU; 
this has been the subject of many articles and 
all I propose to do is to cover briefly the 
differences between the two systems, leaving 
the choice up to each constructor. If a VU is 
the choice, then for operational convenience 
two meters are best for stereo, although it 
would be satisfactory to use one switched 
between left and right. If a PPM is selected, 
there is a further option open; there is the 
choice of having cither two independent meters 
and drive amplifiers, or having electrical 
switching to one. In a correctly balanced 
system, any difference between the two 
channels must be intentional so that a single 
meter which reads the greater of the two signals 
is satisfactory. This system is considerably 
cheaper than two meters, and was the method 
in the prototype. The mixer has a three-way 
switch so that the meter can be switched to 
read the signal level on the left channel only, 
right channel only, or a centre position, which 
is the normal mode, w here the greater of either 
is read. This last position is labelled rather 
unfortunately on the prototypes as 'L + R' 
which is quite wrong, since the one thing that 
it must not do is read the sum of the two 
channels! A computer-language symbol for 
"L or R. whichever is the greater', would be 
ideal. 

If two meters are chosen, the PPM user has 
the option of either having two separate 
movements, or using a twin pointer instrument, 
which is two movements in one case with 
superimposed needles. This last makes it 
extremely easy to read stereo signals, but it 
should be noted the case is larger than lhal 
shown in the diagrams and photographs of the 
prototype mixer. 

Next month will open w ith a brief discussion 
on the two-metering system, and include simple 
circuits for either type. 

Component Suppliers 
Talkback Amplifier Printed Circuit Pel 107-2,$$ 
from the author c/o Link House. 
Home Radio (Milcham) Ltd. 187 London Road. 
Mitcham, Surrey. 
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impressions 

BY JOHN SHUTTLEWORTH 

FOUR CHANNEL STEREO 

0UADRAPHONIC sound, sound in the 
round, four channel Stereo, or whatever 

other name it goes by, is very much in the 
news, particularly after the demonstration at 
Sonex 70 by A & R and Rogers. I was able 
to attend these demonstrations early enough to 
listen in a comparatively quiet and relaxed 
atmosphere. 

The extra two channels reproduced through 
two speakers behind the listener certainly add 
something to the sound but 1 am not sure 
whether I like what they add. 

T think we ought to be careful at this stage 
not to repeal the mistakes many of us made 
when stereo was first introduced. At that time 
the hi-fi brigade seemed to be split into two 
camps: (1) the defendants of mono who, having 
heard some of the ping-pong stereo of that 
time, stoutly maintained that stereo was not 
worth the extra expense, and (ii) those of us 
who realised that it was an exciting and very 
worthwhile step forward to more faithful 
sound reproduction. It was interesting at 
Sonex 70 to hear the reactions of those at the 
demonstration, in general exactly duplicating 
the reactions of their predecessors when 
stereo first arrived. 

The average enthusiast with a limited budget 
may feel that the extra expense is not justified; 
and his wife may not want to find room for two 
more speakers in the living room, There is 
consequently bound to be a resistance to change 
from the consumer, until the new system catches 
on sufficiently to impress the Joneses. 

1 would like to try to put these considerations 
aside, and examine the system as far as possible 
on its merits. As quadraphonic sound is still 
very much in its infancy, and still at the experi- 
mental stage, no-one can talk about it with 
much authority, My own experience is limited 
to three demonstrations and some minor 
experiments. 

Some of the best two channel stereo gives a 
sound picture that suggests a concert hall the 
other side of the two speakers and that the 
room in which we listen is just outside the hall, 
a sort of large luxurious box completely sound- 
proofed from the hall on all sides except the 
one behind the speakers. If chamber music is 
properly recorded and reproduced, the effect 
is remarkably realistic, and can give the impres- 
sion that the room has been extended beyond 
the speakers, and that the artists are playing in 
the extension. 

This illusion can be reinforced by hanging an 
acoustically transparent curtain across the 
room just in front of the speakers; we then get 
the impression that the performers are just 
behind the curtain. 

While good two channel stereo can give 
remarkable realism in this way, it can't make 
any sound appear to come in front of a line 
joining the two speakers, and so it can never 
"put us in the concert hall"; if I read the litera- 

ture correctly, this is what quadraphony aims 
to do. 

I understand that the theory behind the idea 
is that, in a concert hall, one hears not only the 
sound from the performers but also the sound 
reflected from the walls of the hall (why not the 
ceiling and floor?) and that these sounds come 
from all directions. It therefore seems reason- 
able to try and record all these sounds and allow 
the listener at home to hear them as they were 
in the hall, from the same directions. 

It is claimed by the advocates of quadra- 
phony that four channels are a minimum 
requirement and that any increase beyond this 
is not worth the extra expense. If we accept 
this and try reproducing our sound using four 
loudspeakers, two in front and two behind the 
listener, it seems to me that the best we can 
hope for is to obtain the illusion that the side 
and near walls of the living room have now 
become acoustically transparent and look out 
into the concert hall. My own experiments 
have shown me that the placing and relative 
volumes of each speaker is very critical and I 
prefer it if no speakers are behind me but are 
at the side instead. 

This is very effective when reproducing 
chamber music and gives the impression that 
the performers have moved from behind the 
front speakers to a position between but just 
in front of them. Care has to be taken in 
choosing the speaker units and in adjusting the 
volumes and the best results are obtained when 
it is not possible to tell that the side speakers are 
on until they are switched off. 

My first experiment on these lines was merely 
to connect a pair of Goodman Maxim speakers 
in parallel with two Lowther Acouslas. The 
very efficient Lowthers were used as the front 
pair with the inefficient Maxims giving just the 
correct volume for the side pair. Friends asked 
to listen to this arrangement and to comment on 
the sound quality all wondered what they were 
supposed to be hearing until the Maxims were 
switched off, when it became quite obvious. 
All preferred the effect of the Maxims on. 

The main fault in the system is that, with the 
side speakers pointing directly at the listener 
(and this seems to give the best effect) the 
Maxim tweeters or sibilants occasionally give 
the impression of spilling in the listener's 
ear on high transients. 

My next experiment was to introduce a little 
delay into the sound from the side speakers by 
recording the original on a 38 cm/s Ferrograph 
and listening to the tape replay through the 
side speakers while listening to the original 
through the two front ones. Quad 303 ampli- 
fiers fed Tannoy York speakers for the front 
and the Ferrograph Series 7 fed a pair of 
Spendor monitor speakers at the sides, the 
latter with their own amplifier. This arrange- 
ment was very effective for some music 
recordings, especially where the original 
recording had a 'dry' acoustic, but fell down 
badly on speech. 

It seems likely, however, that using a short or 
possibly variable delay could give very satis- 
factory results. (The Danish engineer Rorbaek 
Madsen has published some experiments on 
these lines which look promising.) 

Neither of these experiments could be called 
quadraphony by any stretch of the imagination 
but they give some idea of what we will gel 
from record manufacturers in the form of 
pseudo quadraphony made from two-track 
stereo masters. Since they can't resist issuing 
pseudo-stereo made from mono masters, 1 fail 
to see how we can escape this. These early 
experiments did show me two things, however; 
first that one can't get away with inferior equip- 
ment in any part of the chain, either front or 
side (or back) and secondly that the extra 
speakers do improve the sound picture. 

To get back to real quadraphony as demon- 
strated at Sonex 70,1 did not like the feeling of 
being in a sort of acoustic vacuum, in the centre 
of a circular sound stage, though I do agree 
that the sound was richer with the rear speakers 
on than with them off; but I did not feel any 
more 'in the concert hall' than I do with good 
two-channel stereo. 

We must remember also that any noise in a 
system is multiplied when we use more ampli- 
fiers and speakers. I find it bad enough to 
listen to hiss or surface noise from 2 speakers 
in front of me; being surrounded by it would 
soon become intolerable. 

I understand that some tapes I heard were 
recorded by placing four microphones in the 
concert hall at the corners of an area marked 
out to represent an 'average size living room', 
and that the front two microphones were 
cardioids facing the orchestra while the rear 
two were omnidirectional 

I can't see the logic of this arrangement and 
would have thought that two back-to-back 
coincident stereo pairs would give belter results. 

The results from the arrangement used gave 
me a confusing picture at times, with occasional 
curious effects such as one orchestral passage 
where the tympanist seemed to leap to the 
back, bash a couple of notes and leap to the 
front again. 

I also found (and this is confirmed by my 
own experiments) that curious results are 
obtained if the rear speakers are mounted high 
in the room. At Sonex 70, one of the speakers 
in the A-R demonstration was mounted in a 
top comer by the door behind the listeners. I 
felt the sound from this speaker to be distracline 
and unreal. 

Theoretically, I would have thought that 
there might be some justification for the 
method used by Granville Cooper in his 
experiments at Guildford recently, in which he 
tried placing speakers at the corners of a 
tetrahedron, thus giving height as well as 
360° lateral information. 

But of course the art is in its infancy, and 
there is the Hafler system to consider—as noted 
by the Editor last month (page 371). 
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Ferrograph 

stereo amplifier 

F307 

Ferrograph's F307 is'oneof (he 
finest stereo amplifiers in the 
world. It has been designed to 
make the heart of great hi-fi 
systems. 

II is an integrated stereo 
amplifier, built in the Ferrograph 
tradition to provide a unique 
combination of performance and 
facilities. Power output is 20 watts 
RMS per channel into a load of 
8 ohms. Total harmonic distortion 
is less than 0.25% at 1 kHz at all 
levels up to its rated output. 
Silicon solid state devices are 

used throughout, with F.E.T.'s in 
certain input stages to provide 
high input impedances and large 
overload margins and thus to 
accommodate a wide range of 
input sources, including tape, 
ceramic and magnetic pick-ups, 
radio and auxiliary inputs, at their 
optimum levels. The signal-to- 
noise ratio, measured with volume 
control at maximum, is better than 
65 dB. Controls include four-input 
selector switch, switched mains 
outlets, press-button HF filter, 
comprehensive mono/stereo input 

and output switching. The main 
controls are readily to hand on the 
front panels: all others are 
conveniently placed undera 
hinged flap. 

In appearance, the F307 
amplifier continues the 
uncluttered lines of the 
Ferrograph Series 7 recorder, the 
two making an ideal combiDation 
which is matched both visually 
and technically. But the amplifier 
is equally compatible with most 
other good recorders and hi-fi 
installations, suits innumerable 

amateur and professional uses, 
blends with any decor, stands 
attractively on any bookshelf or 
room-divider. 

When planning your hi-fi system 
the F307 deserves your serious 
consideration. Your local 
Ferrograph specialist will be 
pleased to demonstrate it to you. 
Alternatively, please write or ring 
for details and address of nearest 
stockist. The Ferrograph Co. Ltd, 
The Hyde, Edgware Road, 
Colindale, London NW9 
Tel: 01-205 2241, Telex: 27774 
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International Distributors: 
Leroya Industries Pty, 
266 Hay Street, Subiaco, 
Western Australia 6008,Australia; 
Matelectric, 
Boulevard Leopold II, 199, 
1080 Brussels, Belgium: 
H Roy Gray Ltd, 
14Laidlaw Boulevard, 
Markham, Ontario, Canada; 
Cineco, 
72 Avenue des Champs Elysees, 
Paris8e, France; 
Henry Wells & Co. KG. 
1040 Wien 4, Danhausergasse 3, 
Austria 

Ferropilot GmbH 4 Co., KG, 
Hamburg 39, Sierichstrasse 43. 
West Germany; 
Hi-Fi Installations. 
P.O. Box 2430,276 Andries Street, 
Pretoria, South Africa; 
Elpa Marketing Industries Inc, 
New York Park, New York 11040, 
New York, U.S-A. 
There are Ferrograph Distributors 
also in most other countries. 
Please obtain details from the 
London office. 

Ferrograph 
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Keconlhifi si Chililmi's Clioir 

IT all started about 16 years ago when I was 
a member of the school choir. Occasionally, 

when we sang something very well or took 
part in some unusual service, the choirmaster 
would, with due pomp and electronic cere- 
mony, produce an enormous machine boasting 
an envious array of knobs and coloured lights. 
This would be connected via about a mile of 
cable to the nearest power socket, and then be 
attached to a large globular microphone 
covered with wire mesh. The result was always 
enthusiastically received by us but, because of 
the age of the machine and the microphone, 
left much to be desired from a technical point 
of view. 

Now I see these recordings from a totally 
different viewpoint, as 1 have recently returned 
to the school to teach rather than learn. Also, 
as an enthusiast, I have taken over the technical 
side of recording sessions from the choir- 
master. 

The first recording session took place one 
Sunday afternoon in the gymnasium, this build- 
ing being selected because of its reverberant 
acoustics. I duly set up the Ferrograph, mixer 
and two Reslo mikes on stands, and soon the 
session was under way. All sounded fine 
through the monitor headphones, after we had 
moved the mikes a little closer to the choir, and 
1 sat back, happily expecting a recording of 
good quality. At the end of the final work I 
rewound the tape and it seemed that my 
optimism had been well founded—all sounded 
well-balanced and at about the right level. 
When I returned to the school and played it 
over a Quad system, however, all the imperfec- 
tions I had missed earlier stood out in bold 
relief. Half a dozen times there was over- 
modulation of a high treble note, although the 
meter had never shown anything like this when 
recording. Rustling of sheet music, in unison, 
spoilt another almost perfect take, and 
throughout there was that bane of all recording 
engineers, the phantom foot-tapper. The 
second two faults, fortunately, were not my 
departrrent, and J merely passed them on to 
the choirmaster. The first, however, was more 
serious, as it appeared that my record amplifier 
was playing up. I tried dozens of test recordings 
of various musical instruments and voices at 
different levels but, even with the meter showing 
a gross overload, no apparent overloading 
could be heard on the tape. The fault was 
finally discovered in the mixer—merely a 
matter of reducing the gain on the microphones 
which were overloading the mixer second stage, 
and increasing the Ferrograph gain slightly to 
compensate. 

The next recording was to be taken on 
location in a parish church in the heart of rural 
Norfolk. This time 1 had a couple of helpers— 
boys who were pleased to come along if only 
to change the daily routine slightly. We arrived 
in good time and soon the tape recorder was 
plugged in and ready. Mike positioning was 
fairly obvious as the choir faced the organ in 
the chancel: one on the organ side took care 
of the choir while one on a window ledge above 
the choir would increase the organ level if 
necessary. 

While I was setting the mikes up on their 
stands one of the helpers, Fred, unwound the 
cable and left the end ready for me to join to 

By Stewart Orr 

the mike lead. He had spent 20 minutes pains- 
takingly hiding the cable under mats and 
behind pews in the chancel, and the rehearsal 
was just about due when 1 came to make the 
join and test the mike and its 50 m of cable. 
At that moment Fred appeared, smiling. T 
couldn't see how the two joined,' he informed 
me, 'so 1 left it to you'. Nor could I see how 
to join two plugs at one end of the lead and 
two sockets at the other! Out it came, despite 
Fred's insisting that it would be quicker to 
change the plugs using the soldering iron in the 
gadget bag (a precaution I always take with the 
home-made mixer). The cable was laid again 
in two minutes flat, although you could 
occasionally see it sticking out at odd places 
in the chancel, and the rehearsal started just as 
we had checked the continuity of both mikes. 

The recording was a moderate success, 
although it had its awkward moments. The 
click suppressor capacitor had become detached 
from across the motor switch, with the result 
that every time it was started or slopped a loud 
click came through the three pairs of monitor 
headphones. Unfortunately young Fred often 
let out a high-pitched squeak of surprise when 
this happened and it was only by unplugging 
his phones before starting and stopping that 
'noises off were avoided. 

On replay, the tape seemed quite acceptable, 
despite a few imperfections. The choir mike 
was placed nearest to the probationers, whose 
notes were the least certain. Recording was 
made easier by the fact that only the music was 
required, and thus no mikes were needed for a 
preacher. A firm choirmaster (or a stone floor) 
had exorcised the phantom foot tapper, and 
the relative mixer and tape recorder levels 
were correct. 

Perhaps the biggest job I have done with this 
choir was in Westminster Abbey where I was 
to produce a master for LP copies. Prepara- 
tions for this started a month ahead, and I 
purchased extra mike stands and extension 
cable to ensure that 1 would not be hampered 
by lack of any essential components. A couple 
of days before the recording I was checking 
equipment and connections when I realised 
that one of the Reslo ribbons had collapsed. 
Panic ensued and resulted in phone calls to 
London where all I could get was a good lady 
who repeatedly insisted that her name was not 
Reslo, and nor was her lodger's. After half an 
hour 1 gave up and, as a last resort, went to 
consult my local dealer. With the air of a bored 
conjurer he produced two spare ribbons that 
he had kept in stock for several years. I took 
both as a precaution and all looked ready for 
the great day. 

The next day we started off by coach for 
London with the choir and a few parents who 
lived locally. After an uneventful journey, we 
arrived in Westminster and unloaded the choir 
and the equipment, one of the vergers taking 
care of it in the switch room under the screen. 
Meanwhile the choir had gone to robe and 
prepare for a preliminary practice. 

Our first job was to find the electrician and 
discover the position of power sockets. 
Unfortunately the electrician would not be 
back until about half past two and, as no one 
else had been detailed to deal with us, we had 
to wait. However, the time was well used in 
planning where our mikes would go and routes 
for the cables. 

In due course the electrician arrived and 
shattered all my hopes by pointing out that, as 
the woodwork of the choir had recently been 
regilded, I could not suspend my mikes above 
the singers. He would not allow individual 
mikes to be set up for the minor canons taking 
the service, because of cable route problems, 
but suggested that 1 used the tape recorder 
output from the public address system for 
recording. 

I used two Reslos on floor stands, to east and 
(continued on page 433) 
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SPENDOR AUDIO SYSTEMS 

ANNOUNCE THREE NEW HIGH QUALITY PRODUCTS 

THE BCI 
A top quality medium sized, professional monitoring loudspeaker 
system. The BCI has a more accurate reproduction quality than almost 
any other, irrespective of size. 

THE BCIA 
Fitted with the SPENDOR 20 WATT POWER AMPLIFIER M20/9. 
this combination provides a portable powered loudspeaker which is 
the finest of its type at present available. 

TYPE BCI. Size: 25" x III" x I If. L.F. Unit: 8" Plastic Cone. H.F. 
Unit; Celestion H.F. 1300. Nominal Impedance: 9 ohms. Frequency 
Response: i 3 dB 60 Hz to 14000 Hz. Power Rating: 8 watts RMS 
continuous 20 watts programme. 
PRICE: £52. 10s. Od. 

TYPE BCIA. Specification as above. SPENDOR POWER AMPLIFIER 
TYPE M20/9, with gain control, fitted into back panel. Signal Input: 
Balanced or Unbalanced. Mains Input: Bulgin 3 Pin. 
PRICE: Balanced: £65. 10s. Od. 

Unbalanced: £62. 10s. Od. 

THE SPENDOR POWER AMPLIFIER TYPE S20/9 

Has been designed as a drive amplifier for high quality 
speaker systems. It is a stereo amplifier of fixed gain and is 
compatible with most makes of pre-amplifiers and studio 
equipment. 

Input Impedance: A.C. 47k in parallel with lOpF. Load 
Resistance for Maximum Output: Between 8 and 9 ohms 
inclusive. Power Output for 9 ohms Load: 20 watts. Input, 
Maximum Power: 0.5V RMS. Rating; Continuous. Fre- 
quency Response; -I dB at 20 Hz and 50 kHz. Channel 
Separation: 66 dB 20 Hz and 20 kHz. Noise and Hum: 
-98 dB W.R.T. Maximum Out. Distortion: 0.03% at any 
level up to full power. 

PRICE: £32. 10s. Od. 

SPENDOR AUDIO SYSTEMS 

22 STATION ROAD, REDHILL, SURREY. Tel: Redhill 64772 

208 

<* 

m e 

K 

www.americanradiohistory.com

www.americanradiohistory.com


RECORDING A CHILDREN'S CHOIR cont'd 

west of the choir. This gave some control over 
the strength of the accompanying organ: the 
choir were facing slightly west so the east mike 
picked up mainly organ, and the other mainly 
choir. The problem of the canons taking the 
service was solved by the Abbey PA system, the 
output from this being fed to the mixer via a 
600 ohm mike transformer. The electrician 
switched the various PA mikes in when 
required. 

The recording did not pass without incident. 
The 21 cm metal supply spool had somehow 
become bent between Norfolk and Westmin- 
ster, causing the tape to catch in the flanges as 
it fed out. Immediate first aid was effected by 
pushing the tape over with a pencil so that it 
came off the spool sideways and did not catch. 
This was supplemented during the first lesson 
by stopping and bending the spool. Apart 
from this the recording was uneventful. 

At the end of the service I left the machine 
running to record the final voluntary on the 
east mike, and started to dismantle the near 
one, and recoil its cable. 

On arrival back at school we took over the 

staff room to listen to the recording. It was 
mainly satisfactory except for the introit where 
the bent spool had left its mark, and the final 
voluntary, where a parental congratulation 
boomed out over the organ. 

Next day the touchy job of editing was 
started as soon as a safety copy had been made. 
Editing was fairly straightforward, mainly 
trimming the start and finish of each section 
and timing the start of the second side of the 
disc. All was going well, and it seemed that the 
master would be ready to catch the afternoon 
post, when the mains voltage suddenly fell and 
the machine ground to a halt. This drop lasted 
20 minutes, until the power was cut completely 
for the rest of that day. Eventually, however, 
the tape was edited, and 74 LP copies were 
pressed and circulated to parents and staff. 

The recording that has been the most 
effective, and also the least trouble technically, 
was taken in the school hall one Sunday after- 
noon. The choir had recently been practising 
a short Bach arrangement Jesu, Joyance of my 
Heart, and I was asked to record it during their 
regular practice time. The choir of about 20 
were positioned on the stairs, trebles at the 
back, with altos, tenors and basses (all boys 
under 14!) in front. One mike was placed on a 
fully extended stand in front and above, whilst 

the other, again on a stand, was placed on the 
floor of the hall with the soloist. The organ 
had no separate mike but was sufficiently 
picked up by the other two. 

The problems here were mainly musical and 
need not concern us, but nonetheless we got 
our musically perfect recording on the third 
take, which was very lucky. The only thing 
that went wrong (human error again) was that, 
just as the last chord was being held, a couple 
of hooligans came out of an upstairs room and, 
after slamming the door, carried on a conversa- 
tion in loud voices along the landing overlook- 
ing the hall. Time was against us and a further 
recording was not possible. Out came the 
splicing tape, and the finished product consisted 
of the first two verses of the last take and the 
last verse of the second take. Volume levels 
did not quite coincide, with the result that a 
slight rise in volume is detectable during the 
final verse. If anything, this lends to enhance 
the musical effect. 

The recordings mentioned are just the most 
interesting of those I have come across during 
my first year of teaching at the school. For 
impending projects I am investigating the 
possibility of using the cellars as an echo 
chamber but so far all I have got for my pains 
is a recording of the coke boiler. 

I FIRST encountered John Barbirolli and the 
Hall6 Orchestra in September 1943 at their 

first concert together, in the Victoria Hall, 
Hanley, when the newly constituted orchestra 
was only a few weeks old. The strong impres- 
sion that the occasion made on me at the time 
may be realised by the fact that I still remember 
quite clearly their performance of the Brahms 
Second Symphony. The conductor was no 
stranger to me, since I had among other of his 
recordings a performance of the Swan Lake 
suite with the London Philharmonic Orchestra 
and his Wedding Cake Caprice with Yvonne 
Arnaud. I was also aware that the dynamic 
young conductor had been summoned to New 
York in 1936 by Arturo Toscanini to become 
his successor with the New York Philharmonic. 
Barbirolli had just spent an exhausting period 
auditioning candidates for the Halle and had 
personally selected every single musician in the 
new orchestra. During the remaining war years 
and the ten years following, I attended many 
Barbirolli concerts, both with the Halle and 
BBC orchestras, out of London and at the 
Royal Albert Hall and Royal Festival Hall. 

In 1956 I was pleased and somewhat over- 
awed at being invited to participate in Pye 
Records' first recording sessions with the Halle 
Orchestra and Sir John Barbirolli, as he now 
was. This 'crossing the footlights' on my part 
was not carried out without trepidation, but I 
was very soon put at ease by the great man, 
who proved one of the most co-operative artists 
you could wish to meet. 

The somewhat autocratic platform presence 
was rarely to be seen in the control room, 
where he was very much a member of the 
recording team. Occasionally we were a little 
naughty and took this rather for granted. 1 
well remember, during a tape playback in the 
middle of a session, going out on to the stage 
in Manchester and moving bodily the entire 
horn section of the orchestra to the opposite 
side of the platform. I inadvertently omitted to 

Sir John Barbirolli 

A Technician Remembers 

By Bob Auger 

inform the conductor of the operation, with 
the consequence that, on the second take of 
the piece being performed, he gave a dramatic 
cue in entirely the wrong direction. The 
orchestra contained themselves very well but 
Sir John was considerably put out for a few 
bars. During the lunch break he called me 
over to one side of the hall, away from every- 
body else, and said in his characteristic gruff 
voice: "I don't care where you put 'em, but for 
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God's sake tell me before 1 go out!'. The fact 
that he took the trouble to mention this in 
confidence was very much appreciated. He 
would have been quite justified, of course, in 
bawling me out in front of the full company, 

Daniel Barenboim has remarked on Sir 
John's penchant for little secrets with his 
friends. He always liked to have his little 
private jokes in Italian with the recording 
producer, Douglas Terry, who shared Sir John's 
fluency in the language. When he was rehears- 
ing and I was standing beside him making a 
few notes prior to recording he would make 
stage asides with large facial gestures and 
flashing eyes—very reminiscent, I always 
thought, of a baritone villain in provincial 
Italian opera. 

He was, of course, very fond of debunking 
musical authority and the critics. Once when 
1 crept into the back of the town hall at 
Cheltenham to listen to a morning rehearsal 
of a new piece, somehow or other he came to 
realise that I was in the room. When the tea- 
break was called in the middle of the rehearsal, 
he shouted down the length of the hall for me 
to come up to the platform. While I was still 
25 feet or so away, he demanded to know what 
I thought of the piece. I have no doubt that 
the earnest query was prompted by the fact 
that sitting in various parts of the hall there 
were upwards of 30 or so critics. 

I have not been fortunate enough to work 
with Sir John for some time now, since our 
ways parted when he returned to EMI, but I 
did manage to meet him on many occasions at 
London concerts and he was always as charm- 
ing as ever. I would like to express the gratitude 
and admiration of all the technicians who 
found JB such an appreciative artist and 
colleague, not least as one who remembers that 
in the darkest days of the war Barbirolli 
returned to the country to raise our morale 
and uplift us spiritually when others saw fit 
not to enlighten us with their presence. 
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Applications of 

Blumlein difference 

technique 

by Michael Gerzon 

' I ^HE standard microphone directional 
1 characteristics are omni-directional, car- 

dioid, hypercardioid and figure-of-eight, and it 
is not possible to obtain any essentially different 
directional characteristics from conventional 
microphones. Even the best of these character- 
istics is not really very directional. It is true 
that one can obtain highly directional 'gun' 
microphones, but these have one overwhelming 

defect for high quality use: the directional 
characteristic varies greatly with frequency. 
This means that, for sounds a little off the axis 
of a gun-mike, the frequency response is not 
flat, and the treble rolls off sharply. In particu- 
lar, if several 'coincident' gun-mikes are used 
for recording stereo, the reproduced stereo 
width will be very frequency dependent. 

However, it would be very useful to have 
ultra-directional microphones whose direc- 
tional sensitivity did not vary much with 
frequency, especially over the important 
frequency range 1 kHz to 5 kHz. This article 
will discuss the theory of high quality ultra- 
directional microphones, and will show how 
such microphones may be obtained by means 
of an almost forgotten 40-year-old technique 
invented by Alan Blumlein. It should prove 
possible to obtain reasonable ultra-directional 
microphones using an arrangement involving 
available commercial microphones, but the 
best results would undoubtedly be obtained 
using purpose-designed capacitor microphone 
capsules which have not yet been developed. 
One intriguing consequence of the techniques 
to be described is that it should be possible to 
use two suitable microphone capsules, such as 
those in the AKG C24 or Neumann SM2c 
stereo mikes, to obtain the four signals required 
for either a conventional (box format) or 
letrahedral four-channel stereo recording. 

Blumlein's famous 1931 stereo patent (see 
reference 1) described, among many other 
things, a simple and ingenious method of 
getting genuine stereo out of two almost- 
coincident omnidirectional microphones. As 
we shall be referring to his technique for doing 
this frequently, it is convenient to give it a 
name, and call it the "Blumlein difference' 
technique. In this technique, Blumlein placed 
two omnidirectional microphones next to each 
other, only a few centimetres apart, as illustra- 
ted in fig. 1. A circuit then subtracted the 
output of one microphone (say B in fig. 1) from 
that of the other. This subtracted signal was 
then integrated (i.e., subjected to a bass boost 
and treble cut of 6 dB per octave). The 
resultant signal, which we shall call the 
'Blumlein output', is the output that would be 
given by a sideways-facing figure-of-eight 
microphone, as explained below (see fig. 2). 
The Blumlein output can thus be used as the 
difference signal S of a stereo recording in 
which the output of one of the omni-directional 
microphones is used as the stereo sum signal 
M, in a sort of M-S technique. Thus the two 
stereo outputs may be obtained by respectively 
adding and subtracting the Blumlein output to 
one of the omni-directional outputs. 

To understand how subtracting the two 
microphone signals gives a sideways-facing 
figure-of-eight output, refer to fig. 1. If a 
sound comes from directions II or IV, then it 
arrives at both microphones simultaneously, 
and the difference of their outputs is then zero. 
If a sound comes from direction I, then it 
arrives at microphone A before it reaches 
microphone B. As a result, for sounds from 
direction I, the output of microphone B is a 
slightly delayed version of the output of micro- 
phone A. The sound amplitude at microphone 
B will thus have changed slightly over the 
period of time taken in travelling from A to B. 
and so the difference of the outputs of the two 
microphones will be non-zero for sounds travel- 
ling from direction I. Similarly, for sounds 
travelling from direction III the difference 
between the two outputs will also be non-zero. 

434 

www.americanradiohistory.com

www.americanradiohistory.com


but of opposite polarity, as the time delay is 
now the other way round, with sounds reaching 
B before A. 

Thus the difference of the outputs of the 
omnidirectional microphones A and B is zero 
for sounds from the front and back, and non- 
zero, but of opposite polarities, from the two 
sides. This indicates that the directional 
characteristic of the difference of the two 
outputs is a sideways-facing figure-of-eight. 
However, the frequency response of the 
difference of the outputs is not flat. This is 
because low frequency sound waveforms 
change more slowly than high frequencies, and 
so in the time taken in travelling between the 
microphones, the magnitude of the change of 
the low frequencies, as a proportion of their 
amplitude, is smaller than at high frequencies. 
Thus at low frequencies the difference between 
the two microphone outputs will be smaller 
than at high frequencies, and a 6 dB per octave 
bass boost and treble cut is required to flatten 
the frequency response. 

The Blumlein output thus derived corres- 
ponds to the pick-up of a sideways-facing 
figure-of-eight, and may then be added to and 
subtracted from the omnidirectional output of, 
say, microphone A to obtain left and right 
signals that correspond to the sound pick-up 
of left- and right-facing cardioids (see fig. 3). 
This will give quite a good stereo separation, 
albeit with a lot of sound pick-up from behind. 

It would seem that, by this means, one can 
obtain two perfect cardioid microphone out- 
puts from two closely spaced omnidirectional 
microphones. Unfortunately, the frequency 
range over which this can be done properly is 
in practice restricted both in the bass and in the 
treble. The above theory holds properly only 
if the wavelength of the sound in the air is 
substantially larger than the distance between 
the two microphones. For instance, if a sound 
frequency whose wavelength is precisely the 
distance between A and B originates from 
direction 1 in fig. 1, then the resultant sounds 
picked up by the two microphones will be 
identical, and the difference of their outputs 
will be zero. At that frequency, the directional 
characteristic of the Blumlein output will be as 
illustrated in fig. 4, and this is certainly not a 
figure-of-eight I In practice, one may take the 
highest frequency at which the Blumlein 
difference technique works reasonably well to 
be i(c/d) where d is the distance between the 
mikes, and c is the speed of sound in air. 

The speed of sound c in air is about 340 
metres per second, and if the microphones are 
placed a distance d of 2.5 cm apart, then the 
highest frequency at which the Blumlein differ- 

34.0 
ence technique works reasonably well is -——- 

2 x 2.5 
= 6.8 kHz. This illustrates that it is important 
to space the microphones as close to one 
another as possible, to obtain an accurate 
figure-of-eight in the extreme treble. Available 
small microphones allow spacings of 1.5 cm to 
3 cm to be used. 

In theory, one should be able to get a figure- 
of-eight response right down to the lowest bass 
frequencies. However, the above discussion 
assumed that both microphones have precisely 
the same sensitivity. In practice there are 
bound to be differences in the sensitivities of 
the two microphones. When the output of one 
microphone is subtracted from that of the 

other, there is therefore going to be an 
unwanted residual output due to the slightly 
different sensitivities. In the treble this is 
all right, as the wanted difference signal will be 
much larger than the unwanted residual output. 
However, in the bass, the figure-of-eight signal 
will be so weak that it will be swamped by the 
residual difference signal caused by the differing 
microphone sensitivities. This spurious signal 
will be even more objectional once the 6 dB per 
octave bass boost is applied, and for this reason 
it will prove necessary to roll off this boost at 
and below that frequency in the bass at which 
the residual component starts being trouble- 
some. If the difference in microphone sensitivity 
is 1 dB, then this bass roll-off should start at a 

c 
frequency of about which will be a fre- 

30d 
quency of about 453 Hz for a microphone 
spacing of 2.5 cm. 

Note that the spurious component of the 
Blumlein output caused by the sensitivity 
differences will be troublesome even if the 
sensitivities of the two microphones are differ- 
ent for sounds from only certain directions. A 
difference in sensitivity for sounds from the 
sides is quite likely, as each microphone will 
tend to obstruct the sound heading towards 
the other. It will also be seen that, with the 
Blumlein difference technique, it is necessary 
to point the two microphones in precisely the 
same direction if they have a tendency to be 
directional at some frequencies. This contrasts 
strongly with the requirements of conventional 
'coincident microphone' stereo technique. 

The advent of high quality cardioid micro- 
phones made the Blumlein difference technique 

FIG. I BUIMLEINS PLACEMENT OF 
OMNIDIRECTIONAL MICROPHONES 
( HOI 10 SCALE ) 
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obsolete, as they do not suffer from the fre- 
quency limitations described above. However, 
the available range of high quality microphone 
directional characteristics is rather restricted. 
This has been emphasised by the advent of 
four-channel stereo, in which coincident 
microphones can provide only three essentially 
independent signals to feed the four speakers 
placed horizontally around the listener. This 
means that the use of coincident conventional 
microphones inevitably causes crosstalk 
between the four channels (see reference 2). 

This is a pity, because coincident microphone 
techniques are generally admitted to be more 
realistic than other techniques. To reduce the 
crosstalk between the four channels, one would 
wish to use more highly directional coincident 
microphones for each channel. The Blumlein 
difference technique was originally used to 
create moderately directional microphones 
(cardioids) out of completely non-directional 
microphones. It is therefore logical to try 
using the Blumlein difference technique with 
conventional directional microphones in the 
hope of obtaining completely new directional 
characteristics. 

Suppose that, instead of being omnidirec- 
tional, the microphones A and B used in the 
Blumlein difference technique were identical 
forward-pointing figure-of-eights as illustrated 
in fig. 5. Then one can take the difference of 
their outputs and apply a 6 dB per octave bass 
boost and treble cut as before. Once this is 
done, one will no longer get a sideways-facing 
figure-of-eight, but a new microphone direc- 
tional characteristic which has no response at 

(continued overleaf) 

f FIG. 2 OBTAINING A SIDEWAYS -FACING 
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the sides (as microphones A and B have no 
response at the sides), and no response at the 
front or back (due to the subtraction of out- 
puts), but a fair response in all directions at 
45° from the front or back, as illustrated in 
fig. 6. Because of the shape of its directional 
characteristic, a microphone whose sound 
pick-up (polar response) is as in fig. 6 is called 
a clover-leaf microphone. 

Thus the result of applying the Blumlein 
difference technique to a pair of forward- 
pointing figure-of-eights is to obtain a Blumlein 
output with a clover-leaf directional character- 
istic. Clearly, a clover-leaf does not resemble 
any conventional microphone directional 
characteristic, and this dramatises the fact that 
the Blumlein difference technique creates 
essentially new types of microphone. In fact, 
the clover-leaf is essentially the only new type 
of characteristic that can be obtained by this 
technique, as all of the other possible 'new' 
characteristics may also be obtained by adding 
or subtracting the outputs of clover-leaf 
microphones to those of suitable coincident 
conventional microphones. For example, the 
directional characteristic illustrated in fig. 8c 
may be obtained by adding the output of a 
clover-leaf microphone to that of a coincident 
hypercardioid microphone whose axis points 
45° to the left, and whose null responses point 
behind and 90° to the right. 

The clover-leaf microphone on its own is 
clearly unlikely to be of much practical use, 
and one could instead use a pair of micro- 
phones at A and B with some other directional 
characteristic. To illustrate the principle 
further, consider a pair of identical closely 
spaced forward-pointing cardioid microphones, 
as illustrated in fig. 7. The directional response 
of the Blumlein output (the integrated differ- 
ence signal) will be as in fig. 8b. As in Blum- 
lein's original arrangement, one can add and 
subtract this Blumlein output to that of one 
of the cardioid microphones (fig. 8a), to obtain 
respectively the left- and right-hand stereo 
channels. These channels are picked up with 
the directional characteristics illustrated in 
figs. 8c and 8d, if the relative gains of the 
cardioid signal and the Blumlein output are 
suitably adjusted. 

It will be seen that the resultant microphone 
characteristics point in directions at 45° to each 
side, and each have the quite remarkable 
property of being very nearly just the positive 
lobe (without the negative lobe) of a figure-of- 
eight. For this reason, it is convenient to call 
this type of directional characteristic a milobe. 
A unilobe characteristic has a response of less 
than —15 dB for all sounds more than 90° off 
its axis, and of less than —30 dB for all sounds 
more than 120° off axis. However, these 

Brecwnal 

mEropnones 

figures only apply in the horizontal plane, as 
the vertical cross-section of a unilobe's polar 
response is somewhat closer to that of a 
cardioid. Of course, applying the Blumlein 
difference technique to a pair of cardioids only 
gives an accurate unilobe characteristic at 
frequencies substantially less than Mc/d), for 
the reasons explained earlier. 

For stereo work there are great advantages 
in using a closely spaced forward-pointing 
identical pair of cardioid microphones, and 
deriving a stereo signal by adding and subtract- 
ing the integrated difference of their outputs to 
the output of one of the cardioids. While this 
only works well within the frequency limits 
discussed earlier, a highly directional sound 
pick-up will be obtained at mid-frequencies, 
and at all frequencies one can guarantee a 
stereo sound with little sound pick-up from the 
rear, due to the insensilivity of the original 
cardioid microphones to the rear. The Blum- 
lein difference technique, used with a pair of 
cardioids, should prove especially useful for 
obtaining good stereo separation without too 
much reverberation when the microphones are 
placed at a distance from the orchestra. 

If two pairs of such cardioid microphones 
are used, one pair pointing forward and the 
other backward, then it will be possible to 
obtain a coincident microphone four-channel 

recording with excellent channel separation at 
mid-frequencies. To do this, one would 
normally have to use four separate micro- 
phones, and it is difficult to get so many 
microphones as coincident as one would wish. 
However, it is in fact possible to make each 
microphone capsule do the job of two micro- 
phones, thereby necessitating only two capsules 
for four-channel recording. 

The secret behind this seemingly impossible 
trick lies in the observation that the capsule of 
a conventional variable-characteristic capacitor 
microphone is really two separate microphones. 
Without going into too many details, such 
capsules consist of two electrically conducting 
diaphragms placed one on each side of a 
central plate, often made of metal with holes 
drilled through it (see fig. 9). Each of the 
diaphragms separately is a pressure-sensitive 
device, and the central plate acts as a delay line 
for sound, so that the sound pick-up of each 
diaphragm is cardioid, pointing in opposite 
directions. Conventionally, by shorting the 
two diaphragms at audio frequencies (by 
capacitors C in fig. 9) and by varying their DC 
potentials relative to the central plate (by the 
potentiometer R), one can obtain any desired 
combination of the two opposing cardioid 
outputs, thereby obtaining a variable-character- 
istic microphone. 

For our purposes we can instead treat such 
a capsule as two cardioid microphones pointing 
in opposite directions by wiring up each half of 
the capsule as a separate capacitor microphone, 
as in fig. 10. TTiis double microphone will 

C FIG. 4 POLAR DIAGRAM OF THE 
BLUMLEIN OUTPUT OF TWO 
OMNIDIRECTIONAL MIKES 
WHEN THE WAVELENGTH 
OF THE SOUND EQUALS THE 
MICROPHONE SEPARATION 

FIG. 6 THE CLOVER-LEAF POLAR 
DIAGRAM OF THE BLUMLEIN 
OUTPUT OF A PAIR OF 
FIGURE - OF- EIGHT MICROPHONES 

+ 

+ 

f FIG. 5 (NOT TO SCALE) 

ORCKtSIRA 

SMAtl DISTANCE 

FIG. 7 (NOT TO SCALE) 
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SNAIL DISTANCE 
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consist of two back-to-back cardioids as 
illustrated in fig. 11a, although by adding and 
subtracting the cardioid outputs we may 
instead regard it as an omnidirectional and a 
figure-of-eight microphone in one capsule, as 
illustrated in fig. lib. Unfortunately, two 
coincident capsules of this type are incapable 
of giving more than three independent outputs 
when only simple malrixing is used, as both 
capsules have a virtually identical omnidirec- 
tional output in common. 

To get four independent outputs from two 
almost coincident double-cardioid capsules, the 
Blumlein difference technique must be used. 
For example, if two double-microphone 
capsules are placed side-by-side with both 
pointing forward, as in fig. 12, then the 
Blumlein difference technique may be applied 
to the forward-pointing pair of cardioid out- 
puts, and to the backward-pointing pair of 
cardioid outputs, so as to obtain four unilobe 
outputs similar to those of figs. 8c and 8d. 
pointing in four horizontal directions at 90° to 
one another. Thus two double-microphone 

FIG. 8 POLAR DIAGRAMS OBTAINED 
FROM THE MICROPHONES OF FIG.7 

FIG. 8a 
CAROdD 
OUTPUT 

FIG. 8b 
BLUMLEIN 
OUTPUT + 

FIG 0c * 8a - 8b 
(UNILOBE CHARACTERISTIC) 

FIG.Sd = 8a -8b 

capsules placed next to one another can provide 
a coincident four-channel stereo output with 
excellent channel separation at mid-frequencies. 

The Blumlein difference technique may also 
be used to derive the four signals for a tetra- 
hedral (see refs. 3 and 4) three-dimensional 
sound recording using only two microphone 
capsules. In this case one uses two double- 
microphone capsules placed one above the 
other, with one capsule pointing horizontally 
45° to the right, and the other pointing horizon- 
tally 45° to the left. The four cardioid outputs 
will provide a reasonable horizontal four- 
channel sound, and height information can be 
derived by obtaining the integrated difference 
of the omnidirectional outputs of the two 
capsules. This Blumlein output has a vertical 
figure-of-eight polar response, and may be 
combined with the four horizontal cardioid 
outputs to obtain a tetrahedral recording, as 
described in ref. 3. The advantage of using this 
method of tetrahedral recording is that the all- 
important horizontal information is derived 
with little spacing-effect, due to the vertical 
microphone separation. More conventional 
'coincident' microphone techniques for deriving 
tetrahedral signals encounter difficulties because 
of the need to place four non-interfering 
microphones close together. 

We have seen that the Blumlein difference 
technique used with double-microphone cap- 
sules enables various types of four-channel 
recording to be made using only two coincident 
microphone capsules, and allows a closer 

'FIG. 9 VARIABLE-CHARACTERISTIC 
CAPACITOR MICROPHONE 
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22 
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POLAI S NC 
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S FIG IO VARIABLE - CHARACTERISTIC r CAPSULE WIRED UP AS A 
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DIAPHSAGM I CAPSULE 
I 
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i-: 
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microphone spacing than would be possible 
otherwise. For conventional four-channel 
stereo, it enables new highly directional 
characteristics to be used, and for tetrahedral 
recording it permits the important horizontal 
sounds to be obtained with specially high 
quality. Such four-channel microphones 
should also prove useful for ordinary two- 
channel stereo recording, as by matrixing the 
four outputs, the engineer has a high degree of 
control over reverberation pick-up while 
avoiding the artificial effect of using distant 
reverberation microphones. 

The main snag in all this is the limited 
frequency range over which it works properly. 
This is especially important in the treble, where 
a microphone spacing of under I cm should be 
used. This awaits the development of suitable 
small microphone capsules, and the next part 
of this article will examine in more detail the 
effect of using spacings around 2.5 cm. 
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It used to be a tossup among 

the best tape deck features. 

Now, you've got to call heads. 

Heads are what separate the best from the 
rest in taping units today, and the precision 
quality wide-band contourless heads that have 
gone into the new Sansui SD-7000 are what 
set it apart. 

This 3-motor unit is equipped with four 
newly developed heads, including one recording 
and two playback heads that not only permit a 
higher input, but ensure pickup of very low 
frequency signals below 20Hz. Which means, 
among other things, a frequency response of 15 
to 25,000Hz, wow and flutter of less than 0.06% 
at 7J^ ips, and a high 60dB S/N ratio. In short, 
tonal quality of a degree that puts in a 
class by itself. 

A 4-track 2-channel relay/ 
solenoid controlled deck, 
the SD-7000 is heads up 

on the field in other important aspects, too, 
providing more tape protection devices, for 
example, than can be found on any other unit 
now on the market. 

And achieving new standards in ease of 
operation, with such hard-to-find features as 
Automatic Rewind and Repeat in addition to 
Automatic Reverse. 

The days when it was a tossup among the 
best tape deck features are over, 

Sansui's high performance heads have seen 
to that. 

«— Stop in soon at your nearest authorized 
I Sansui dealer and hear the 

difference. Then it's 
your call. 

m- 

i 
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A 

\> 

A 

SansitL 

England: BRUSH CLEVITE COMPANY LIMITED Tiiornhill, Southampton S09 1QX Tel: Southampton 45166 / Ireland; RADIO CENTRE 122A, St. Stephen's Green, 
Dublin 2/West Germany: COMPO HI-FI C.M.B.H. 6 Frankfurt am Main, Reuterweg 65 / Switzerland & Liechtenstein: EGLI, FISCHER & CO. LTD. ZURICH 8022 
Zurich, Collhardstr, 6, Claridenhof / France:-HENRI COTTE & CIE 77, Rue ).-R. Thorelle, 77, 92-Bourg-la-Reinc / Luxembourg: MICHAEL SHEN, EUROTEX 12, Route4 
de Thionville / Austria: THE VIENNA HIGH FIDELITY & STEREO CO. A 1070 Wlen 7, Burggasse 114 / Belgium: MATELECTRIC S.P.R.L. Boulevard Leopold II, 199, 1080 
Brussels / Netherlands: TEMPOFOON N.V. Tilburg, Kapilein Halterasstraat 8, Poslbus 540 / Greece: ELINA LTD. 59 & 59A Tritis Septemvriou Street, Athens 103 / South 
Africa: GLENS (PTY) LTD. P.O. Box 6406 Johannesburg / Italy; GILBERTO GAUOI s.a.s. Piazza Mirabello 1, 20121 Milano / Cyprus: ELECTROACOUSTIC SUPPLY CO., 
LTD., P.O. Box 625, Limassol / Portugal; CENTELEC, Centro Tecnico de Electronica, Lda. Av. Fonles Pereira de Melo, 47, 4.o dto. Lisboa-1 / SANSUI ELECTRIC 
CO.. LTD. FRANKFURT OFFICE 6 Frankfurt am Main, Reuterweg 93, West Germany / SANSUI ELECTRIC CO., LTD. 14-1, 2-chome, Izumi, Suginami-ku, Tokyo, Japan 
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tV- 

by Peter Bastin 

enjoyed david Kirk's blissful lurch through 
metrication in the June issue. It opens up a 
vista as beautiful as Accrington on a wet Bank 
Holiday. One is hardly aware that he is, as he 
says, worried. He has clearly made a fairly 
thorough study of metrication (or decimalisa- 
tion) problems, and (if I may make so bold) he 
has even tried to regard it with some humour. 
Which is more than I can do. His Kirkimalisa- 
lions could surely be carried a stage farther. 
We could honour (?) the Decimalisation Board 
with a metric formula of their very own. 1 000 
words=0. 

if you're sick of reading about four-channel 
stereo, this will make you sicker: Philips have 
demonstrated a four-channel system cramming 
eight tracks into the 3 mm tape width of a 4.75 
cm/s Compact Cassette. Incidentally, one 
purpose of four-channel stereo is to recreate 
hall acoustics. Ideally this requires anechoic 
conditions in the control room which in turn 
could result in acoustically treated control 
consoles—hairy mixers. 

interesting, THE little things that crop up in 
print. Especially the odd little bits of candour 
which sometimes explode the great 'profes- 
sional' myth. For example, the editorial in 
June boldly stated that professionals sometimes 
skimp on recorders but always use good 
microphones except when multi-miking. Alan 
Green (Folk Heritage Recordings) suggested 
that it is not so much the quality that matters 
as the finished sound. Someone else, might 
have been Arthur Garratt, said that studios 
are frequently cluttered and chaotic. I believe 
all these things. The disorder and apparent 
confusion in some BBC and ITV studios has 
to be seen to be believed. Nevertheless, the 
sound comes out. It may not be 'hi-fi' in the 
purist-writer's book, but it is the sound that 
was wanted. If you listen to most pop-music 
singles, you will find that the sound-quality 
stinks. But they still sell and they're still played 
on radio and TV. 'Quality' is all very well and 

very desirable but, faced with a problem of 
effect or quality, the average pop studio would 
elect for effect. 

the noise Abatement Society of 6 Old Bond 
Street, London W.l, offer, for the sum of £10, 
a noise level meter. This is designed to the 
Society's specification for use by the police, 
public health and factory inspectors, and the 
public at large. The instrument is 127 x 50 x 
25 mm and measures noise on a scale of 70 to 
90 dBa. It will register your pop group as a 
danger to mental and physical health. 

have you ever noticed what sloppy Joes some 
tape-recorder operators are? I often get tapes 
without leaders, usually having to chop off a 
chewed-up lump of recording tape at the 
beginning. A chap I was talking to the other 

day told me he is compiling 31 items of music 
so he can play one on each day of the month. 
That's OK, but he ruined the whole thing by 
saying that he couldn't stand wow and what 
could he do to get rid of it at 4.75 cm/s? 

don't look now (try 1971) but yet another 
domestic telerecording system has been 
developed: Cartrivision. For £380, Cartridge 
Television Inc will sell a VTR built into a 
wide-screen colour receiver. A supporting 
video library will be organised, full facilities 
being offered for 'home movie' recording. 
Maximum cartridge duration is two hours. 
Sounds very promising. 

should like to know what holds those four- 
channel headphones, pictured in August Studio 
Diary, on the listener's head. Araldite or anti- 
gravity? 

TOSHIBA HAVE brought out a CCTV unit which 
will undoubtedly create a market of its own. 
The complete pack costs £168, is marketed by 
ADM Business Systems, and comprises a mini- 
camera with tripod, monitor set and 10 m cable. 
Both camera and reonitor are completely 
mobile and need only a power point. The 
camera has a standard 16 mm lens with focus 
and can be obtained with wide-angle lens for 
an extra 14 quid. The monitor, no bigger than 
a standard telephone, has a 130 mm screen. 
You can, if you wish, hire the whole thing for 
5s a day. 

h. w. hellyer complains (September Studio 
Sound) about phono plugs and sockets, 'having 
seen so many melted irmers and rusted outers'. 
A few months back, Angus McKenzie was 
similarly worrying about GPO jack corrosion. 
One pictures these gentlemen seated at their 
rusting typewriters, water dripping from the 
ceiling, froggy things swimming round the 
table .. . Personally, I think a connector should 
be ruled out of court if it breaks when you 
tread on it. 

V. 

h 

I 

ne 
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ririr-rfcT A r-r^Aii a Bob Auger* describes the 

SLU-I: IR APrWIA preparation of the most 
C r i„U I I l/^l U lll/^ ambitious audio-visual 

project ever undertaken 

PERHAPS the most ambitious audio-visual 
project this year is the Specirafonia instal- 

lation which has been built into one of the 
Expo 67 pavilions in Montreal as a contribution 
by the City of Montreal itself towards the 'Man 
and his World' exhibition, scheduled to last 
throughout this summer. 

After a short briefing on the telephone by 
the project consultants, I realised that the 
installation was to be unusual to say the least, 
and could possibly live up to the claims of the 
designer that it would be 'the greatest hi-fi 
installation in the world'. 'Great' it must be, 
high quality it should be, and a mind-blower 
it has to be, since the equipment includes a 
16-track, 50 mm (two inch) tape, 3 M profes- 
sional recorder, programmed with 12 tracks of 
music feeding a multi-speaker playback system, 
the other four tracks being utilised for pre- 
programmed lighting effects, augmented by 
random lighting effects generated by the 
frequency and amplitude of the music. 

The designers of the pavilion are attempting 
to create a complete environment which will 
enfold (maybe engulf would be a better word) 
the visitor in a couple of kilowatts of sound 
plus several thousand points of light emanating 
overhead from a veritable forest of cables. The 
audience are seated on a kind of theatre-in-the- 
round, or circus format. The diagrams will give 
the reader some idea of the basic design of the 
pavilion but remember that the stage, which is 
only 7 m square, contains eight stacks of loud- 
speakers arranged so as to give 360° dispersion 
of sound. These are augmented by eight LF 
speaker units, flush-mounted in the centre of 
the stage, which carry bass from all the tape 
channels mixed together for reinforcement 
purposes, plus enough cable to carry IS 000 
separate light points. 

Great care has been taken by the scheme's 
acoustic consultant, David Wilson, to ensure 
that the pavilion provides an almost com- 
pletely negative environment from the sound 
point of view. The whole of the auditorium 
has been acoustically analysed and the rever- 
beration time brought under control. It can 
be reduced to something under 400 mS. All 
peculiarities regarding resonances and varia- 
tions in frequency response have been elimina- 
ted or compensated for in the electronic circuits 
of the sound installation. When I point out 
that the acoustic consultant also took consider- 
able trouble to analyse the acoustics of the 
recording venue and that he felt able to negate 

even these peculiarities it will be seen that 
something unusually detailed has been attemp- 
ted. The object of all this acoustic research, or 
'acousta-voknng' as it is now called, is to 
attempt to present music 'in the air', so to 
speak, and in an almost disembodied manner. 
Since this is probably the first time such a 
presentation has been attempted the technical 
reservation has been made that, if this did not 
turn out satisfactorily, the negating adjustment 
in the playback system which had been inserted 
to remove the sound characteristics of the 
recording studio could be removed. Up to the 
time of writing I have not heard from the 

pavilion designers which method of playback 
has been adopted. It is interesting to note that, 
even with all the painstaking research and care 
that has gone into this side of the project, it 
still seems to depend on a se ies of subjective 
tests by a committee of people to decide which 
system is best. 

The sound equipment installed in the pavilion 
includes the 30 mm tape playback system 
mentioned earlier, the audio tracks of which 
are fed into Dolby A301 units and thence via a 
series of power amplifiers into Altec 60i 
speaker assemblies. Thirty-two speaker 
cabinets are arranged round the perimeter of 

FIG- 1 GENERAL PLAN OP SPECTRAFONIA AUOtTOfdUM 
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Bob Auger* describes the 
preparation of the most 
ambitious audio-visual 
project ever undertaken 

the stage in stacks of four, so that each stack 
covers all the audience. Each cabinet can be 
individually set for volume level in order that 
the speakers farthest away from the audience 
can be played at a higher volume than those 
nearby. The centre of the stage contains a 
specially constructed Altec speaker assembly 
with the eight units handling bass frequencies 
only. A further four Altec speakers are 
mounted in the corners of the ceiling facing 
down towards the audience. 

The orchestra is divided into eight sections 
and heard from the stage perimefer installa- 
tions, the chorus and ambience tracks being 
fed into the ceiling-mounted units. The nature 
of the music chosen for the first recording 
(Berio Sinfonia) is fragmentary, with various 
sections of the orchestra quickly alternating. 
Being generally interspersed with the chorus, 
the playback images are continuously moving 
and it is doubtful whether a more suitable piece 
of music for the initial experiment could have 
been found. 

During a planning meeting with the organis- 
ing consultants it became apparent that 
considerable control would be needed at the 
recording sessions in order to avoid unnecessary 
spillover of musical instruments from one 
orchestral track to another. Since this could 
not be avoided altogether, care was taken to 
plan the geographical layout of the orchestra 
in the studio and to relate this problem to the 
physical layout of the loudspeakers on the 
pavilion stage. In other words, where bad 
separation was unavoidable (i.e., loud brass 
being picked up on the microphones of the 
lower strings) this has been taken into account 
in the playback installation, as can be seen in 
fig. 2, which relates orchestral layout to loud- 
speaker placement. Since acoustic separation 
could become a problem in the recording studio 
it was decided not to record in one of the 
normal classical venues (i.e., Walthamstow, 
Watford or Barking Assembly Halls) but to 
use a studio large enough to accommodate a 
symphony orchestra and small chorus with 
enough extra space to lay out the orchestra 
while leaving large gaps or aisles between the 
sections. It was finally decided that Anvil 
Studios at Denham would be ideal for this 
purpose, particularly as the studio had been 
recently equipped with a 24-channel eight- 
group output Neve mixing desk. When this 
equipment was augmented by a second Neve 

* Granada Recordings 

console brought in by Granada Recordings, 
together with no less than 16 Dolby A301 units 
and a 3 M 16-track recorder, we were home 
and dry. 

We realised at an early stage that it would 
be difficult to achieve a precise balance between 
the tracks at the recording sessions for optimum 
playback at the exhibition, and that a subse- 
quent master tape would have to be dubbed 
for the purpose. Consequently, once the 
decision was made to produce such a master, 
it was agreed that we might as well make use 
of all 16 tracks on the original tape to provide 
maximum flexibility of rebalancing during the 
dubbing operation. Having decided to utilise 
all 16 tracks for audio at this stage we were able 
to arrive at the following track layout: 

1. First violins 
2. Second violins 
3. Violas, harp, Hammond organ 
4. Cellos, double basses 
5. Percussion group 1, electric harpsi- 

chord, piano 
6. Woodwind 
7. Horns, timpani, percussion group 2 
8. Brass, percussion group 3 
9. 10,11,12. Swingle Singers—two singers 

to each track 
13. Ambience—south-west corner of studio 
14. Ambience—north-west comer 
15. Ambience—north-east comer 
16. Ambience—south-east comer 

(continued on page 443) 
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Ferrograph 

Series 7 tape recorder 

Where a tape recorder must be 
good and reliable, you'll find 
Ferrographs. In a radio station, for 
example, tape recorders are in 
constant use. Technical 
performance is all-important; 
absolute dependability and split- 
second control are essential. So 
Radio Leeds uses Ferrograph 
recorders. 

Ferrograph Series 7 tape 
recorders are British made, 
available in mono and stereo, with 
and without end amplifiers. All 

* * 

instruments are solid state, three 
speeds. All incorporate an 
unrivalled range of facilities, 
including two inputs per channel 
with independent mixing, 
independent tone controls on 
each channel, endless loop, 
signal-level meters for each 
channel on playback and record, 
re-record on stereo models, and 
many others. The output is 
10 watts per channel. Ferrograph 
recorders are available in 
elegant hardwood or in a vinyl 

case to suit any decor and 
method of use. 

Follow the professionals; 
choose the recorder you know will 
serve you best at home and in 
your work; Ferrograph. Your local 
Ferrograph specialist will be 
pleased to demonstrate it to you. 
Alternatively, please write or ring 
for details and address of nearest 
stockist. The Ferrograph Co Ltd. 
The Hyde. Edgware Road. 
Colindale. London NW9 
Tel: 01-205 2241, Telex: 27774 

® ® ® ® 
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International Distributors: 
Leroya Industries Ply, 
266 Hay Street. Subiaco, 
Western Australia 6008,Australia: 
Mate! ec trie, 
Boulevard Leopold II, 199, 
1060 Brussels, Belgium; 
H Roy Gray Ltd, 
14 Laidlaw Boulevard, 
Maritham, Ontario. Canada; 
Cineco, 
72 Avenue des Champs Elysees, 
Paris 8e. France: 
Henry Wells i Co. KG. 
1040 Wien 4, Danhausergasse 3, 
Austria 
Ferropilot GmbH 4. Co., KG, 
Hamburg 39, Sierichstrasse 43, 
West Germany; 
Hi-Fi Installations. 
P.O. Box 2430,276 Andries Street, 
Pretoria, South Africa: 
Elpa Marketing Industries Inc, 
New York Park. New York 11040. 
New York. U.S.A. 
There are Ferrograph Distributors 
also in most other countries. 
Please obtain details from the 
London office. 
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FIG. 3 DUBBING CHANNEL FOR PRODUCTION OF TAPES FOR AUDITORIUM PLAYBACK 
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It should be mentioned that the score of 
Sinfonia contains as a frontispiece a very 
elaborate diagram of the composer's intended 
concert layout, and this differs completely from 
that arrived at, for technical reasons, on the 
sessions; I would like to pay tribute to the 
composer at this point for his ready acceptance 
of what must have seemed to him to be a 
complete contradiction of all he had carefully 
planned. It is not common in my experience 
to find a contemporary composer who, having 
carefully calculated so many effects in his score, 
is so willing to co-operate with technicians 
under such disturbing conditions. Some of the 
general stress felt at the time can be judged 
from the accompanying illustrations. 

The music recording was produced by 
Harold Lawrence and some idea of the 
concentrated effort and co-operation between 
the various parlies can be judged from the fact 
that the complete recording was achieved with 
considerable time to spare on the final session. 

The 16-track tapes were subsequently taken 
to Montreal where a complete dubbing suite 
had been set up with the chain of equipment 
shown in fig. 3. At this stage any idiosyncrasies 
in recording levels can be ironed out and the 
final balance between the various orchestral 

tracks set to match the playback levels on the 
auditorium stage. At the same time the four 
tracks containing the chorus were mixed 
together in pairs with the four tracks containing 
the ambience and third violins, resulting in a 
12-track audio master leaving four tracks 
available for the pre-programmed lighting cues. 

The pavilion planners were able to concen- 
trate initially on the music balance, since the 
lighting cues could be worked out independently 
and recorded one at a time by the same post- 
synchronisation process used for building up a 
normal multi-track audio master during pop 

recording. Naturally enough the, Dolby system 
was again used during the preparation of the 
'production master' tape so that the highest 
signal-to-noise ratio could be maintained 
throughout the project. 

Whether or not the planners' dreams to 
produce the greatest audio system in the world 
have been realised remains to be seen, or heard, 
but certainly the venture was a major step 
forward both in the ultimate use of the current 
quadraphonic development and also as an 
early important venture into the field of audio- 
visual entertainment. 

MBS mm-'- 

Producer Harold Lawrence (left) listens 
to a playback with Bob Auger(centre), 
during production of 'Spectrafonia', 
with music by Luciano Berio. 
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FERROGRAPH 

SEVEN CONTINUED 

By H. W. Hellyer 

ONE of our customers has an under- 
guarantee model 713. Its counter drive, a 

flexible steel wire with nippled ends, had 
snapped and he had, to quote his expressive 
phrase, got his "cogs in a twist'. The noise that 
the geared drive made during fast winding was 
nobody's business, but there was really very 
little wrong. We removed the whipping loose 
end of wire, retrieved the lonely nipple (grub- 
screw secured to the counter shaft) and then 
sent them back to South Shields for a free 
replacement. 

Our customer resigned himself to a ten-day 
or so wait, but did not worry about robbing 
the piggy-bank to pay for his repair. 

It only took Ferrograph a week to reply and 
instead of the new cable—which would have 
arrived in a small envelope—we found our- 
selves unpacking a well-stuffed package with 
much the same emotions the youngsters suffer 
at Christmas. And not without justification. 

FIG. I METER PREAMP ON LATER MODELS 
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for the goodies, unwrapped, turned out to be 
a sparkling new digital counter, a turntable 
hub, and a belt. 

A bell! A Ferrograph with a belt, forsooth. 
But that is the modification lads, and we shall 
have to learn to live with it. The only snag is 
that for the privilege, the makers charge us 
nearly 30 bob. Our customer has not been told 
about that yet, and no doubt expects his repair 
to be done for nothing. Cost of extra time 
installing the new kit will have to be absorbed 
by us. Here's what it involves: 

After removal of on/off and speed selector 
knobs and the top plate, remove the take-up 
reel carrier. This is secured by a grub-screw 
(Allen key needed here) and the only precaution 
is to retain the packing washer beneath it. The 
gear bracket on the hub spindle is held by two 
screws which can be removed by inserting a 
screwdriver through holes in the top plate. 
Remove this item, then unhook the 'reset' 
lamp, at lower left of the existing turns counter. 

At the rear of the counter mechanism, in the 
middle of the deck, the deck support pillar will 
be seen. This has to be unscrewed with the aid 
of a 4BA spanner. Look out for the rubber 
insert, the solder lag and the washers associated 
with this assembly, and let the 'ON' lamp 
holder float free. The counter and its drive can 
be slid rearward and removed. 

To fit the new one, locale the tongues in 
slots under the record button, fit the support 
pillar, with washers, rubber piece and 'on' lamp 
as before and align the turns counter with the 
cut-out in the temporarily fitted top plate before 
lightening. Ensure that the lamp is in the right 
place. Then replace the other lamp. 

To fit the belt, slide it down through the hole 
in the motor top plate so that it sits around the 
spindle—don't fit it to the turns counter first, 
or you will stretch it in the final operation. 
When it is loosely looped into place, the new 
reel carrier can be fitted, using the same spacer 
washers, adjusted exactly for spool height, and 
finally the belt looped around its, and the turns 
indicator's, pulley. 

It can be seen that the new system allows 
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more spool height adjustment, and it is easy to 
do this wrongly. The method used by Ferro- 
graph, once the reel carrier is screwed to the 
motor spindle correctly, seating on its packing 
washers, is to limit the end float of the motor 
armature with a bracket and cup arrangement 
mounted on an adjustable arm. The arm is 
permanently fixed in a resilient mounting at the 
rear end and has a long screw going through it 

at the other end. The long screw, adjustable 
through the top plate, has a limited movement 
by the position of a locknut down its length 
and by the clamping action of a nylon gripnut 
at the bottom. It is spring loaded. The trick is 
to align the arm with a standard spool so that 
the lower flange sits clear of the side deck 
supports by about 1.5 mm, making sure that 
the range of movement of the adjusting screw 
is such that at this setting it is roughly in the 
middle of its travel. Some fine adjustment is 
then available to allow for odd thickness 
spools. If there is any doubt about spool 
thicknesses (and there certainly seems to be in 
the minds of manufacturers) the standards can 
be found in a recently published British 
Standard: Specification for Magnetic Tape 
Recording Equipment, BS 1568: Part 1: 1970. 
Available from the BS1, 2 Park Street, London 
WIY 4AA. 

Which is where we came in . . . last month 
we promised a run down on meter setting, bias 
adjustments and overall response checks. Noise 
and distortion measurements should occupy 
our attention also, if space permits. 

Meter setting differs somewhat on the models 
with serial number subsequent to 75 000 as 
there has been a switching and preamplifier 
change. The meter can now read Tape, Bias 
and input Source signal. In other words, as 
well as an aural A-B test, we can, with some 
careful setting up, carry out a complete A-B 
regulation. 

The meter in these models is a conventional 
VU, but with certain differences as can be seen 
from fig. 1. The meter switching allows com- 
plete setting up which very few machines permit 
without some such alteration. Ferrograph 
provide the matching up of levels to the 
indicator circuit by adding a single amplifier. 

FIG. 3 REPLAY 
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This source reading is incorporated to allow 
the level of the signal passing through each 
recording to be selected and indicated regard- 
less of the position of the output switch, which 
selects the 'off-tape' or 'straight-through' path 
of the signal. So the meter reads either the 
replay signal or the source signal, as well as 
the bias. It needs only the addition of a tone 
generator in the latest Ferrograph circuitry to 
bring this development into line with modern 
studio practice. 

Setting up and adjustment are fairly straight- 
forward with the Ferrograph, as we saw in its 
initial stages last month. One of the really 
important procedures is setting bias and the 
adjustment of the meter circuits to a given 
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standard. No use employing the presets to 
read OVU, or whatever figure you choose, if the 
meter is not set, so we need a signal generator 
and a millivoltmeter. Pump in I kHz at the line 
input and read off signal across the 600 ohms 
output. Use one of the tapes formerly stipula- 
ted (the makers naturally recommend 'Ferro- 
graph B') and be sure that stereo machines are 
set to stereo: false results can be obtained with 
stereo machines set to mono and adjusted for 
optimum bias. 

Record the 1 kHz tone and read off the 
recorded signal (output switch to 'Tape') and 
adjust the signal generator for a reading of 
200 mV. Then adjust the bias preset (marked 
B) for a maximum reading on the millivolt- 
meter. Only after this can we set the Ferro- 
graph's meter, and this is now done with the 
machine paused. The appropriate controls are 
on the top panel of the amplifier block, down 
behind the vertical bracket with the motor start 
capacitor. These are not easy to adjust and I 
have made a habit of putting knobs on those I 
may have to use fairly frequently—as may have 
been spotted in one of last month's photo- 
graphs. The 3 mm spindle flatted knob fits 
neatly. In my case, because of availability, the 
volume control knob of a Philips EL35i2 was 
employed—but don't tell Uncle Malcolm! 

The two preset controls are used to bring the 
meter up to 0 VU for optimum bias. The same 
logicality prevails for positioning, i.e., all upper 
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with an additional switch-bank, with make- 
before-break contacts and a bias attenuating 
resistor network. 

There is one other adjustment on the 
oscillator board, and this is RV606, for match- 
ing bias indication on each channel. Don't 
attempt to adjust this one until all the other 
settings have been checked. Its position can be 
seen on fig. 4. 

Frequency response checks are quite detailed. 
As can be seen from the equalisation board 
(fig. 6) there are six preset adjustments for a 
stereo machine and, what is not always so 
obvious, an equal number of precise adjust- 
ments that entail the alteration of component 
values. I do not propose to go into the precise 
details of these alterations but they are available 
if wanted. Just write. 

I must emphasise that such alterations are 
rarely needed. After replacing major parts, or 
a printed circuit board, some trimming up will 
be needed, but a factory set machine should 
never need this kind of treatment. There is no 
harm in checking the frequency response, and 
this can be a useful exercise for the audio buff. 
On this machine, keep the input down for a 

FIG. 5 MODIFIED SPOOL HEIGHT ADJUSTER 

MOTQB 
flXEO Ksrucr 

iojusr MO 
uxi wr iPRUC N, HEW sir mi 

k 
□ 

na 

T' Mian cv puies SIT StSE* UCINT 

track settings, components, boards, etc., are to 
the left, viewed from in front. With the 
machine still set up in the record mode and in 
stereo, adjust the bias traps. The millivoltmeter 
is transferred to the collector of yT203 on the 
record board (upper channel) by clipping to 
the can of the transistor. For position, see 
fig. 2. The coils L601, L602 are tuned through 
the oscillator board (sec fig. 4) for a reading of 
below 300 mV. Repeat for the other channel. 
For stereo models, it is wise to go back over 
each adjustment, checking that the other 
channel has not been affected. In making these 
tests, there will always be the temptation to 
switch from track to track. Easily enough 
done, with the mode switch, but deprecated by 
Ferrograph on the grounds that switching from 
upper to lower while recording magnetises the 
record head. The temptation can be withstood, 
but if your particular function necessitates such 
a switch action the problem could be overcome 

portion of tape and check the s/n ratio between 
that which gives full modulation, and the erased 
portion, which should be better than 55 dB 
down. In direct figures, a reading of less than 
3.56 mV. 

If these figures cannot be bettered, look to 
the input transistor kT5O0 (see fig. 3). You 
may have to go through several BC2ULB 
transistors (or BCI54, as fitted on earlier 
models) but, before doing so, take a look at 
C30I. This component is a low-noise tantalum 
capacitor, specially chosen for the purpose. 
But it seems that Ferrograph have had the 
same problem we have met on other equipment 
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—that of a special component proving the most 
troublesome. I note that on replacement boards 
lately, a Siemens capacitor has been fitted in 
place of the little tantalum that was there 
before. I have not had to change one yet, and 
pass on the news without comment. The lads 
at South Shields know what they are doing. 

200 mV reading at the 600 ohms output socket. 
This should be 20 dB below maximum record- 
ing level. You will have seen the specification 
of the machine and, with the aid of the signal 
generator and millivoltmeter, it is possible to 
make a check in a reasonably short time. The 
only adjustment that matters after this is the 
take-off level from the record board, shown as 
RV220 in fig. 2. On later models, with the 
three-position meter switch and the meter pre- 
amp shown in fig. 1, the setting of this preset 
to give the same source and tape reading is 
quite important, but again, should not be done 
until the major settings have been made. 

There are several other tests which can be 
carried out but which it would be pointless to 
describe as the user can do little by way of 
adjustment. But in the matter of noise control, 
some testing and perhaps adjustment can be 
done. You know and I know that our ears are 
the final arbiters. But if you want to check 
noise properly, and have access to adequate 
equipment, there are several tests that can be 
made. 

Ensure first that there are no earth loops— 
especially through odd pieces of gear. After 
this, short across the two pins of the replay 
head connection (see fig. 2) and test with the 
millivoltmeter with the machine in the pause 
position and note that the reading should be 
less than 1.5 mV. Opening the head short 
should not bring the reading up to more than 
3 mV for half-track machines. Then erase a 

W. 

m 

Fifl. 7 Original cable-ond-nlpple drive 
was superseded by a sheathed cable but 
still gave trouble so ... 

Fig. • ... a belt drive has been 
Introduced, parts seen here against 
an unmodified machine. 

m Of 
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S2: 

Frequency Response 

Output 

Gain 
Input Impedances 
Hum and Noise 
Power Supply 

Size 

#■ 

10 c/s (Hz) to 35 Kc/s (kHz) 
Level 30 c/s (Hz) to 25 Kc/s (kHz) 
@6K ohms position 2.5v. max. 
@68 ohms position 0.025v. max. 
x2 and greater than 5 
35 to 100 ohms (or Hi-K if required) 
Better than 40 dB down 
220 to 240 volts 50 c/s or 110 to 120 volts 50-60 c s 
Please state voltage required 
Inches: 13 x 7 x 3i 
Centimetres: 32.5 wide, 17.5 deep, 10.5 high 
61b. 8oz. 
3} kilos. 

RADON'S DL6CM MIXER 

Designed for Professionals 
at unprofessional Prices 
Nine transistors plus diode bridge rectifier are 
employed in this compact mains powered unit with the 
following features: 
Lightweight and pleasing appearance, all controls 
numbered at the front to correspond with inputs at the 
rear, no ventilation ducting as there is no heat to 
dissipate, no waiting for warm-up on switching on, has 
high impedance output facility as well as low, with 
gains of x2 or x5 available at the flick of a switch, reliable 
standard jack sockets and a low noise level with 
absence of hum. The front panel is permanently 
engraved on grey laminate. The unit is housed in a 
satin polished wood cabinet. 
Lo or Hi-K Standard Model £49.19.8 rec. retail 
200 ohm Balanced Line Model £72.10.0 rec. retail 

Weight 

Also Available 
Special "Audio Blocks". These are inexpensive all transistor line-matching units, to solve all those 'High and Low' problems. They 
are small, battery-operated units, in all-metal cases, that can fake the 'treatment' and give the results you want. 
Model MLA/L1 — Low to High impedance 

Input 5 ohms to IK 
Output 10K to 50K Typical gain 2000—according to impedance used £11.0.0 rec. retail 

Model MLA/H2— High to Low impedance 
Input 50K lo 100K 
Output 600 ohms Gain 20 dB 3600 ohms 50 mV in tor Iv. S100K out. £11.10.0 rec. retail 

Available from Dealers, or in case of difficulty, write to: Radon Industrial Electronics Co Ltd 
Brooklands Trading Estate, Orme Rd, Worthing, Sussex Tel. Worthing 34904 

LEVEL CONTROL EQUIPMENT 
Superb Performance—moderate cost 

F600-M Mk 2 

Limiter/ 
Compressor 

'in' 

<5 ^ f 

M: tft: 
Pi 

I 

ill 

A Mk. 2 version of the well established F600 unit. 
Gain within the system is normally 25dB with out- 
put level of OdBm (-fSdBm to order). Compression 
ratio better than 25:1; variable attack and release 
controls with auto network. Noise-70dBm. Response: 
lOHz-SOkHz for -3dB. 
reduction at I kHz. 

Distortion: 0.1% for 25dB 

also available 
F700 Compressor/Llmiter and E800 Equaliser 

Audio & Design (Recording) Ltd 
10 Lower Rd., Cookham Rise, Maidenhead, Berks. 
Tel: Bourne End 22231 (STD. 06825-22231) 

CALREC TRANSISTORISED 

CAPACITOR MICROPHONES 

THE 1000 SERIES MICRO- 
PHONES OFFER ALL THE 
FACILITIES DEMANDED BY 
THE PROFESSIONAL USER 
AND, BEING OF BRITISH 
MANUFACTURE. CARRY 
NO IMPORT DUTY. 

CM 1000 OMNI- 
DIRECTIONAL 

£76 16 0 complete 
CM 1050 ACCURATE 

CARDIOID 
£81 6 0 complete 

^ Phantom Power— 
Balanced Line 

D Cannon Plugs and 
Sockets Throughout 

  0 Multi-PowerPacksAvailable 
The price, quoted ere recommended retail and include power unite,connecting 
leadi, windshield and stand dip. Generous trade and profettienel ditccunts arc available. For further details of the 1000 series, 800 series (miniature) and 
600 series (unbalanced) please contact:— 

CALDER RECORDINGS LIMITED 
REGENT STREET. HEBDEN BRIDGE, VORKSHIRE 

PHONE 2159 
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STEPHEN COURT DESCRIBES 
RECENT DEVELOPMENTS 

IN PORTABLE RECORDING 
EQUIPMENT 

OVER the last 10 years, a tumultuous 
advance in mobile recording equipment 

has taken place. The two fields of location 
recording, film and straight audio, all derived 
their equipment from the studio. When the 
word came to go mobile, apart from all hell 
letting loose, it required gangs of soundmen, 
great piles of equipment, miles of cables, wires, 
plugs, sockets, tools, and any amount of 
gadgets that each sound engineer had made to 
make his job easier. 

Watching an old film, one often wonders 
how on earth they managed to get any sound 
at all, when even today you can see great 
bulbous microphones, mixers, whose valves 
you could read a book by, and a proliferation 
of audio antiquity that would fill a removals 
lorry. The great advantage of recording in 
those days was the fact that the sound came 
from the mikes, through the mixer and straight 
on to an optical track or wax disc. 

Nowadays, that removals lorry has been 
replaced by the sound mixers' car, usually an 
estate car, a Nagra, a small mixer and a pair of 
headphones. In the case of straight audio 
recording, usually a three or four track recor- 
der, a mobile mixer, maybe 10 to 20 channels, 
and one or two monitor speakers. We once did 
a mobile at the Festival Hall, where the output 
of an Ampex recorder was monitored on 
Goodmans Maxims, and you can't get any 
smaller than that! 

Starling at the front end, microphones have 
improved tremendously in the last few years 
but it is still common to see expensive capacitor 
mikes on a music set-up and an old 1936 ribbon 
on the brass, where any amount of correction 
won't beat that particular combination. Each 
engineer has his own preferences in this respect 
but, until recently, capacitor microphones 
were used on and off location, for their quality. 
Nowadays, there are some dynamic mikes on 
the market with extremely good frequency 
responses. Not requiring power supplies, these 
are more reliable—a must for location record- 
ing—and have a generally better overload 
characteristic. Microphones such as the AKG 
D224, and Sennheiser MD42I and MD211 are 
all dynamic mikes with very clean responses 
and can be used alongside capacitors without 
much worry. 

I prefer to use capacitors as their quality is 
coupled with a higher output, and the Senn- 
heiser 405 is the mike I have been using mainly 
in the last couple of years. The power supply 
is about the size of 10 cigarettes and runs off 
two miniature 9 V batteries—a far cry from the 

heavy mains-run units, and very useful for 
location recording. On film work it can be put 
into the Nagra side pocket and, on location 
music recording, taped to the mike stand or 
hidden behind the mixer. 

You have probably read the Studio Sound 
survey on mixers, showing the types currently 
on the market. Usually, an engineer prefers to 
build his own mixer, or at least have it made to 
his specification. I have been using the German 
Sennheiser mixer which is one of the few 
professional mixers available for less than £500. 
Basically intended for the film industry, it 
comprises four basic inputs but extra units can 
be added by doubling up. Switchable mike amp 
gain, equalisation, a PPM and quadrant 
faders—not bad for a mixer the size of a 
portable typewriter 1 

At the other extreme, this country does not do 
a vast amount of mobiles, compared with say 
Germany and the United States. As I said earlier, 
when the call came for a mobile, it was generally 
necessary to load all sorts of equipment into a 
van, drive to the location, find a suitable place 
for the equipment, and set up there. That 
means, invariably, somewhere completely 
unsuitable for a control room. In Germany, 
some time ago, I saw what must have been a 
sound engineers' dream—a huge Mercedes 
truck, acoustically treated, monitor speakers in 
each comer, fully transistorised four-track 
recorder and a 20 channel mixing desk. All on 
a deep pile carpel, with scats for the engineer, 
producer and one other person. Cables ran out 
on drums from the side, similar to a TV outside 
broadcast unit, and with talkback to the 
assistants and artists, all the work was done 
from there. I couldn't find the cocktail cabinet, 
but I'm sure there was one! 

With the increasing use of mobile VTR in 
television, slowly superceding film in some 
cases, there are now companies setting up such 
outfits, with the camera unit in the main 
truck, vision mixing and monitoring facilities. 
This camera truck tows a sound trailer of 
similar construction. 

The great advantage of CCTV monitoring is 
that the engineer can mix, however far he may 
be from the artists, It is becoming increasingly 
popular even on conventional mobiles, as the 
engineer can see what's going on, without, as I 
had on one location, having to run out of the 
church vestry every few minutes to look around 
for himself! 

The increasing use of 8 and 16 track recor- 
ders on mobile sessions makes life a lot easier 
as the engineer can concentrate on recording 
each group separately, then do the final mix 
back at the studio. As the location acoustics 
and ambient noise aren't always what they 

should be, the first time you can really hear the 
tape is when you return to the studio. I must 
admit the tape normally sounds faultless when 
you return from a location in the dark hours 
but in the morning, with fresh mind, any 
faults show themselves, and often call for 
hours of 'cooking' and very hairy editing! 

At the other end of the scale, ultra mobile 
units using five or six microphones at the most, 
recording on to a Nagra recorder via a portable 
mixer, is still the most popular combination for 
mono recordings. The new Nagra 4 is a great 
improvement on the Nagra 3 but, as yet, I've 
still to see a 4 in common use on film location. 
I have used both but, for film work where 
reliability, portability and ease of operation are 
most important, the more rugged Nagra 3 is 
preferable. On music mobiles, one can sacrifice 
these advantages for the lower noise level and 
wider dynamic range of the Nagra 4. 

Another great improvement on the mobile 
side is the introduction of the Stellavox 
portable stereo recorder. Not very plentiful 
at the moment but the one I used was a very 
versatile and professional recorder. It seems a 
shame to me that they made it so small (about 
one third the size of the Nagra) and I can't help 
feeling those few centimetres were at the 
expense of some facility, although there was 
nothing lacking when 1 used it! The meters 
(two PPMs) are rather small and the maximum 
spool size is 13 cm, although larger NABs can 
be fitted. All the same, the prospect of stereo 
recording at 19, 38, and even 76 cm/s, with 
camera sync if required, is quite exciting for 
such a small unit. Four speeds altogether. 

Another addition to the Sennheiser range is a 
studio monitor speaker with a built in 50 W 
power amplifier, equalised to give a flat 
frequency response and very clean sound. The 
unit is very compact but the very high cost in 
this country, about £200, is only justified by its 
mobility and quality, and the fact that it can 
be fed from the Nagra direct, or from the line 
output of a mixer. The speaker was so clean, 
when I played a Nagra through it, I heard 
things I didn't even know were on the tape. 

I experimented with the Stellavox recorder, 
recording stereo through two Sennheiser 
mixers and 405 capacitor mikes, monitoring 
with the portable speakers, and the sound was 
amazingly clean, being kept to a minimum of 
equipment items. With equipment like this, 
there is a prospect of very light mobiles, with 
no need for compression or noise reduction on 
location, a very strong advantage where multi- 
track mobiles are not required. 

At the present rate of technical development, 
one wonders whether all this will be out of date 
in a few years time. Location recording could 
come into its own in the seventies. 
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Solid-state, 

4-track, 3-speed 

Model MR 939 stereo tape recorder 

"In summarising our conclusions we can say 
that the Sanyo MR-939 is the most complete 
and compact stereophonic record playback 
unit we have come across with a performance 
well within its manufacturer's specification" 
Tape Recording Magazine July 1968 

Solid state circuitry delivering 7-watts maxi- 
mum music power per channel. 4-track 
stereo/monaural operation. 3 speeds selected 
by single lever. Recording levels controlled by 
2 illuminated VU meters. Sound-on-sound, 
sound-with-sound facilities. Jacks for line 
out. speaker, stereo headphone outputs, 
microphoneand auxiliary inputs, DIN (Record/ 
Playback Connector). Automatic shut-off 
device. Vertical or horizontal operation. 

SPECIFICATIONS 

Recording system AC bias 4 track 
Erasing system AC erase 4 track 
Tape speeds 
7i-ips(19cm/sec) 
Sjips (9.5 cm/sec) 
11 ips (4.8 cm/sec) 
Wow & Flutter 
7^ips:0.15%R.M.S. 

3J ips: 0.20% R.M.S. 
1 |ips :0.30% R.M.S. 
Recording time 
64 min at 7^ ips (Stereo 1200 ft. tape) 
128 min at 3f ips (Stereo 1200 ft. tape) 
256 min at 11 ips (Stereo 1200 ft. tape) 
Level indication VU meter x 2 
Output power 
Music power 7W x 2 
Undistorted4Wx2 
Frequency response 
7^ips 20-20,000c/s (30—15Kc±3db) 
3|ips 30-13.000 c/s 
Igips 30-8.000 c/s 
Signal-to-noise ratio 45 db 
Crosstalk 
50 db (channel-channel) 
65 db (track-track) 
Output impedance 
Line out: 2 Kohm 
Speaker out: 8 ohm 
Headphone: 10 Kohm 
Input impedance 
Microphone: 50 Kohm 
Aux: 100 Kohm 
Record/play DIN connector 
Input: 10 Kohm 
Output: 2 Kohm 

Microphones 
Two dynamic microphones 
Speakers 
Two 4" free edge permanent dynamic 
speakers 
Voice coil impedance 8 ohm 
Power source 
AC 100V. 117V. 125V. 220V. 240V 
50-60 c/s 
Dimensions 
Mainunit; 18ix6"x13J" 

(470 x150 x350 mm) 
Speaker boxes: 9" x 5" x 1 33" 

(230 x130 x350 mm) 
Weight 36.3 lbs (16.5 kg) 
The MR-939 is available from the Sanyo 
dealer in your area, specially selected for 
first-class before-ahd-after-sales service. Or 
you can write for an illustrated leaflet to ; 

Sanyo Marubeni (U.K.) Ltd., 
Bushey Mill Lane, Watford, Herts. 
Telephone: Watford 25355. 

^ SANYO 
People the wofld over agree there's something about a Sanyo 
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mu m THE stlqics 

independent television by keith wicks 

WITH the International Broadcasting 
Convention just behind us, we now take 

a look at the premises of ITN in London, but 
with the emphasis on the sound side of the 
business. 

The building is situated in Wells Street, 
W.l, and was designed for the change-over to 
colour which took place in the autumn of 1969. 
On arrival, I met Ron Newberry, the senior 
sound mixer on duty, who was to show me 
around. Seconds after we met, he had to take 

3 

1 

I 

4 

care of an unexpected report from an overseas 
correspondent, so we proceeded to the voice 
piece room. This consisted of a small cubicle 
for speech and an adjacent control room with 
recording facilities (fig. I). A recording of a 
telephone conversation between the reporter 
and a member of the London news staff was 
soon under way. A Leevers-Rich graphic 
equaliser was connected across the incoming 

(continued overleaf) 

FIq. 1 (lell); Voice piece room recording and 
control equipment—a temporary set-up 

Fig. 2 (lower left); Dubbing mixer 
Fig. 3 (bottom left): Sound control room 
Fig. 4 (above); Tape and grams desk 
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Fig. 5 (top-right): Teleclne control 
Fig. 6 (above): Ampex videotape machines 
Fig. 7 (bottom right): Engineer loading stripe 

recorder 
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AROUND THE STUDIOS CONTINUED 

line, a Westrex compressor used to keep the 
dynamic range within reasonable limits, levels 
being controlled on a four-channel Vorlexion 
mixer. The main recording was made on a 
Gaumont Kalee 16 mm edge track machine and 
backed at 19 cm/s on a TRD recorder. A 
further recording was made on a Grundig 
Slenorelle for transcription purposes. In the 
speech cubicle are a telephone, a ribbon 
microphone for the 'rear" voice, and a GPO 
telephone matching unit. 

Dubbing mixer 
I then had a look at the dubbing mixer. The 

desk (fig. 2), like most other sound facilities 
at ITN, was built by Elcom. There are 12 
input channels, and the desk is equipped with 
rock and roll control circuits with automatic 
monitor changeover. As is usual in broad- 
casting studios in this country, PPM's are used 
for level checking. On the right is a jackfield 
to which most sources are fed via distribution 
amplifiers. 

Behind the mixer is a tape and grams desk, 
containing one Vortexiop tape unit and four 
Garrard 401 turntables. The pickups can be 
lowered by means of groove locating units 
which incorporate parallel tracking arms and 
a scale to indicate pickup position. They allow 
the required part of a 78 RPM effects disk to 
be found quickly and inserted accurately into 
the programme, which is what matters. 

■ 

V 

•"Mill Fig. 9: News at Ten Studio   '""e 

Fig. 8: Leevers-Rich recorders 

I next visited the main vision and sound 
control areas where everyone was occupied 
rehearsing News AI Ten. Ron Newberry is 
shown at the sound mixer (fig. 3) which has 24 
input channels, all with individual equalisation 
and all switchable to any one of the three 
output groups. Compressors are widely used 
as the studio often has to deal quickly with 
material recorded under all sorts of conditions. 
Levels would be difficult to control if compres- 

sion was not used. As in the dubbing mixer, 
there is a desk for tape and grams, and fig. 4 
shows the engineer playing a tape into the 
programme during rehearsal. 

Other areas visited include telecine (fig. 5). 
videotape (fig. 6) and sound recording (figs. 7 
and 8) where optical stripe and tape machines 
were in use. 1 had hoped to watch the news 
programme go out on transmission but time 
had beaten me, so I made do with a look at 
the empty studio (fig. 9). The microphones 
used are by AKG, mainly the general purpose 
C451 and D24 although, for such things as 
election programmes, D109 neck microphones 
are used. 

My thanks go to Norman King, head of 
sound, who made my visit possible, and to 
Ron Newberry and the other engineers who 
made it so interesting. 

Keith Monks Audio Ltd 

for MICROPHONE FLOORSTANDS, 
BOOM ARMS, TABLE STANDS. 
ADAPTORS & ACCESSORIES A 

SEND FOR ILLUSTRATED 
BROCHURE TO 

5 FLEET ROAD, 

FLEET, HANTS. 

OR PHONE 
02514 7316 

W.H.M. 

WOW AND 

FLUTTER 

METER 

(R.M.S.) 

MODEL 111 

SYDNEY HOUSE, 35 VILLIERS ROAD, WATFORD 
Tel: 38757 WDI-4AL 

Microphones 

Mixers 

Matching 

Choose— 

Grampian Reproducers Ltd., Hanworth Trading Estate, Feltham, Middlesex. 
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SOUND/CINE SYNC SYSTEM 
a complete synchronised sound system to suit 
16, 9.5 and 8 mm film is now available from 
Famell-Tandberg at £261 13s, (including tax). 
This comprises an 11-2M battery recorder with 
separate audio and sync pulse tracks (£191 10s), 
FT-1 sync unit (£58 15s) and FT-2 tone genera- 
tor (£11 8s). A reed switch is supplied to fit the 
projector. 
Distributor: Famell-Tandberg, Famell House, 
81 Kirkstall Road, Leeds LS3 IHR. 

FM RADIO MICROPHONES 
wireless microphone systems are now being 
imported from America by Vega (European). 
Developed for professional applications, the 56 
system comprises a 35 mW FM pocket trans- 
mitter, miniature moving-coil microphone, and 
a 230 x 170 x 95 mm receiver. Transmitter and 
receiver are both crystal controlled to a fre- 

-r - 

.O r" >5 
* . 

quency specified by the customer. Claimed 
signal-to-noise ratio is 60 dB. The receiver can 
be mains or battery powered, typical link range 
being 10 m indoors and 800 m outdoors. 
Distributor: Vega European Headquarters, 56 
Queens Road, Basingstoke, Hampshire. 

0 G C c f 

CROWN CONTROL UNIT 
carston electronics are now importing a 
stereo control unit designed to suit the DC300 
and DC40 power amplifiers. Two tape, two 
auxiliary, one tuner and two gram inputs are 
incorporated together with gain, loudness, 
balance, pan device, bass and treble tone 
controls, and LF/HF filters. Hum and noise 
are 90 dB below 2.5 V RMS into 600 ohms 
output. Panel dimensions are 430 x 135 mm 
and the price, with walnut finished cabinet, is 
£140. 
Distributor: Carston Electronics Ltd., 71 Oakley 
Road, Cbinnor, Oxfordshire. 

MAGNETICALLY MOUNTED MICROPHONE 
now available from S. G. Brown, the Classic 
moving-coil stick microphone is intended for 
speech communication and may be attached 

P 

units may be obtained with IEC or NAB 
equalisation. 
Manufacturer: Consolidated Electronics (Sales) 
Pty. Ltd., 505 Lygon Street, East Brunswick, 
Victoria, Australia. 

equipment 

magnetically to most ferrous metal surfaces. 
Other mounts are available for non-ferrous 
surfaces and desks. Impedance is 300 ohms, 
frequency response rising by 10 dB per octave 
from 100 Hz to 2 kHz, nominally linear to 14 
kHz, then falling rapidly. Output for normal 
speech is about I mV RMS, sensitivity being 
85 dB below 1 V/Dyne/cm'. Dimensions are 
140 x 317 mm. A coiled lead is supplied, 
extending to 1.7 m. 
Manufacturers: Hawker Siddeley Dynamics, 
Manor Road, Hatfield, Herts. 

CUEMASTER CARTRIDGE UNITS 
details of Cuermuter cartridge reproducers 
and recorders have been sent to us by Consoli- 
dated Electronics who are currently seeking 
UK representation. Model 750 illustrated 
operates at 19 cm/s and achieves 0.2% wow 
and flutter with a correctly prepared cartridge. 
Start and stop times are less than 50 mS, remote 
control facilities being available. Record and 
replay heads are fitted (erase head is optional), 
to NAB mono or stereo configurations. Input 
requirements are 0 dBm to +20 dBm, bridging 
600 ohms, output being up to +20 dBm into 
600 ohms. Claimed frequency response is 30 Hz 
to 16 kHz ±3 dB for 60 dB signal-to-noise 
ratio. Total distortion is within 1.5% at +16 
dBm, I kHz. Cue-to-programme crosstalk is 
53 dB (150 Hz, 1 kHz and 8 kHz). Up to four 
units may be stacked and their outputs com- 
moned. Models 640 and 650 are loaded from 
above and feature playback facilities only. All 

'I 

9} 

LOCKING CONTROL KNOB 
a lockable rotary control knob is now being 
produced by Argo, finished in anodised alumin- 
ium with a choice of graduation engravings. 
Model LK25 is approximately 25 mm square. 
Manufacturer: Argo Engineering, 54 Lemon- 
field Drive, Carston, Watford, Herts. 

ENDLESS-LOOP TRANSPORT 
an endless-loop tape transport developed by 
Fitch Tape Mechanisms is claimed to have 
eliminated sticlion problems. Adaptable to all 
cartridge formats, the mechanism may be mains 
or battery powered and permits full remote 
control. 
Manufacturer; Fitch Tape Mechanisms, 7a 
Balham Grove, London S.W.12. 

64-WAY CONNECTOR 
in a length of 94 mm, the G07 permits the 
connection of 64 poles and is designed for use 
with multilayer printed circuit boards. The 
contacts are arranged in two rows of 32, with 
a 2.54 mm pitch. A 96-pole version will shortly 
be available. 
Manufacturer: ITT Components Group Europe, 
Edinburgh Way, Harlow, Essex. 
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The Ornndig TK147 

is a hnsh-lrash job 

The TK147, a four-track, fully 
automatic stereo machine, is one of 
Grundig's silent breed of tape 
recorders. The one sound we don't 
want you to hear out of the TK 147 is 
theTK147. So we've designed itwith 
that in mind. Because at Grundig we 
like to be at least several jumps ahead 
of the rest of the crowd. The TK 147 
is builtto an exclusive Grundig design 
with an elaborate electronic circuit 
that keeps noise to a minimum. 

Butthat's just the start. This superior 
design also keeps the distortion 
level low and frequency response and 
dynamic range high, whatever 
the conditions, the composition orthe 
volume of the recording. 
And howd'you like the sound of that? 

You can get superb 
stereo playback 

results by 

I 

V ' 

ia 
Ui 

k 

connecting itto a GrundigStereogram 
or external stereo power amplifier 
and loudspeaker. 

Whereveryou look, you'll find 
clear evidence of Grundig's superb 
craftsmanship and attention to detail 
which results in a sound quality that is 
unmistakably better. 

Listen to the hush-hush TK 147 
soon - it's something to make a noise 
aboutTK 147-£96.4.0. 

GRUnDIO 

Made Better to Sound Better 
Grundig (Great Britain) Ltd., London. S.E.26. 

www.americanradiohistory.com

www.americanradiohistory.com


equipment reviews 

LEEVERS-RiCH A501 
GRAPHIC EQUALISER 
MANUFACTURER'S SPECIFICATION. Seven 

band audio equaliser with swltchable high and 
low pass filters. Input: 600 ohms balanced or 
unbalanced, bridging or terminating. Gain: 
Unity, adjustable ±10 dB. Output: Isolated, +20 
dBm maximum into 600 ohms. Frequency 
response: 30 Hz to 20 kHz ±2 dB (controls at 
zero). Noise: below—60 dBm. Centre frequen- 
cies : 40.100,250,630 Hz, 1.6,4 and 10 kHz. Control 
range: ±9 dB. Filters; Ofi, 70 and 100 Hz (high 
pass); 7 kHz, 10 kHz, Off (low pass). Dimensions: 
330 w x 135 h x 235 mm (In stove enamel cabinet 
with leak ends). Power supply: 200 to 250 V, 40 
to 60 Hz, 12 W. Price: £165, 
Manufacturer; Leevets-Rich Equipment Ltd, 
319Trinity Road, Wandsworth, London S.W.18. 

THE Leevers-Rich Graphic equaliser was 
designed to meet the most stringent 

requirements for equalisation control of pro- 
gramme material, where far more comprehen- 
sive curve bending is required than the normal 
low and high frequency boost and cut provided 
by simpler equalisers. During the last decade, 
a number of firms have made graphic equalisers. 
These have not been entirely satisfactory since, 
when their different frequency band controls 
have been set to the centre position, in general 
they suffered from humps and valleys, giving 
an overall response often as poor as ±3 dB. 
Earlier models also tended to be rather hissy 
and possibly one of the most impressive 
features of the A501 is the fact that, when all 
controls are set to the flat position with the 
equaliser switched in, the response remains 
±0.5 dB throughout the audible frequency 
spectrum. 

The A501 has basically seven different 
frequency band controls. The ratio between 
each mid frequency and the next is 2.5 to 1, the 
bands being 40, 100,250 and 630 Hz, 1.6,4 and 
10 kHz. Each band can be boosted or cut at 
will independently of the others in nine steps 
either side of the flat position, therefore giving 
19 different positions for each control. The 
control levers are arranged in a horizontal line 
and the amount of boost or cut is controlled 
by vertical movement, allowing the user to see 
at a glance how much boost or cut is being 
given by examining the contour of the knobs, 
bass end on the left and extreme treble end on 
the right. At the top left comer of the facia is 
a bass steep cut control having its 3 dB point 
at 100 or 70 Hz when switched in, whilst at the 
top right is a steep cut treble filter having 3 dB 
points at 10 kHz or 7 kHz when switched in. 
An equalisation in/out switch occupies the 
bottom right. When the equaliser is switched 
out, the output is directly connected to the 
input. At the bottom left comer is the mains 
on/off switch, though I understand that in 
some models this is replaced by a panel light, 
in which case the unit is switched on and off 
externally. Inputs and outputs arc connected 
by means of tip, ring and sleeve jack sockets 
on the back panel. A sensitivity switch allows 

the equipment to be used for overload points 
of +24 dBm or +4 dBm. 

A preset potentiometer is also provided on 
the back panel to adjust for unity gain. The 
inputs and outputs are also duplicated on 
chocolate blocks but insertion of a jack plug 
automatically disconnects the chocolate blocks 
from the circuit. There is also provision for 
remotely controlling the equalisation in/out 
switch. 

The equipment is available as rack mounting 
or in a teak table top case, the latter being the 
version reviewed. 

Input impedance is 10 K bridging and float- 
ing balanced whereas the output has a very 
low source impedance over the AF spectrum 
and is therefore capable of being loaded by 
any impedance down to 600 ohms, although a 
load this low cuts the extreme bass response 
slightly. The noise level was measured into a 
600 ohm load resistor and found to be 73 dB 
down when referred to a peak level of +8 dBm 
and with top limiting applied to the meter 
above 15 kHz. With a 10 K termination, but 
without any weighting, the noise level was 70 dB 
below +8 dBm, and in the open circuit the 
unweighted noise equivalent figure was — 68 dB. 
In the —20 dB sensitivity position, the noise 
level became —66 dBm unweighted. These 
noise figures must be considered excellent 
considering the number of complicated circuits 
involved, and should never be audible in 
practice. 

Each equaliser can be boosted or cut by a 
maximum of 9.25 dB ±0.25 dB as measured 
and this should be more than adequate for all 

purposes. The filter controls worked extremely 
well and the unit was tried for a number of 
applications, always performing excellently 
with a more than adequate range of equalisa- 
tion available. The effect of using the equaliser 
between the line out of a tape machine and a 
Dolby deprocessor was tried. Most interesting 
changes in dynamics could be achieved in this 
way. The distortion characteristics were 
measured and, at all normal levels, the 3rd 
harmonic distortion was almost unmeasurable. 
The 2nd harmonic distortion reached between 
0.1 and 0.15 % over the range 60 Hz to 7.5 kHz. 
At an output level of +8 dBm the distortion 
reached a maximum of 0.4% over the audible 
spectrum. It is felt that these distortion figures 
would not be noticeable under all normal 
operating conditions. At normal operating 
levels, a 1 kHz square wave passed through the 
equipment extremely well with all the controls 
in the flat position, although a certain amount 

(contMued on page 455) 

LEEVERS-RICH A501 GRAPHIC EQUALISER 
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FREQUENCY II Hi 

453 

www.americanradiohistory.com

www.americanradiohistory.com


» 
c 

82 HIGH HOLBORN, W.C.I. TEL: 01 242 7401 

PAY LESS 

AND GET 

MORE FOR 

YOUR 

Unlike other discount 
sources not only do we give 
you competitive discounts 
but we also give you the full 
benefits that can only be 
derived when purchasing 
from Britain's Largest Tape 
Recorder Specialists. 
Nowhere else can you see. 
hear and compare such a 
wide range of tape recorders 
at discount prices plus the 
following features: 

* DEMONSTRATIONS 

* EXPERT ADVICE 

* H.P. TERMS 
(For Personal Callers) 

* 7 DAYS FREE TRIAL 

* FULL MAKERS 
GUARANTEE 

* 100% AFTER SALES 
SERVICING 

* MAIL ORDERS 
(Cash Only) 

« FULL RANGE OF RE- 
CORDING TAPE AND 
ACCESSORIES 

OPEN 6 DAYS A WEEK 
(i day Saturday 9-1) 
I minute from Holborn Tube 
Station. 
★EXPRESS MAIL ORDERS 
Send cash with order plus 25/- for 
Carriage and Insurance up to £50, 
50/- for £50 and over. 
* Quotations with pleasure for 
other makes and models not listed 
above. 
All prices are correct at time of going 
to press. E. & O. E. 

AKAI 
X360 
X360D 
X330 XI800 
X-V 
I SOD 
I7I0LW 
4000D 
4000 

Retail 
Price £380 I 

£325 I 
£342 II £199 8 
£187 10 
£138 15 
£109 0 
£89 19 

£124 18 

Our 
Price 

6 £334 10 0 
4 £286 2 0 
4 £301 10 0 
4 £175 10 0 
9 £165 I 0 
6 £122 3 0 
0 £95 19 0 
1 £79 4 0 
0 £110 9 0 

BRENELL 
STB2/5I0/2 £233 15 II £205 15 0 
Mk 5 M serlll £145 II 10 £128 3 0 
ST400 & ST200£I45 0 0 £127 12 0 
Mk 5 III Mctercd 

£124 7 9 £109 10 0 Mk 5 III M/E £116 15 6 £102 16 0 
CHILTON 
I00S/CW/4 Tr.£l45 II 
IOOS/CAP/4 Tr£I6l 14 IOOS/C W/2 T r.Zi 57 19 
IOOS/CAP/2 P/2Tr '.£177 II 

0 £128 2 0 
S £142 7 0 
9 £139 I 0 
0 £156 15 0 

FERROGRAPH 
713 £188 
7I3H £197 
702 £207 
702H £216 
722 £242 
722H £251 704 £207 
724 £242 

0 £165 18 0 
II £173 13 0 
0 £182 10 0 

II £190 5 0 
9 £213 9 0 
8 £221 4 0 
0 £182 10 0 
9 £213 9 0 

REPS 
HWI0-2P £75 7 0 
HWICMP&2T£79 8 6 
HWI0-4T 
REVOX 
1102/1104 
1122/1124 
1302 
1322/1324 
1222/1224 
SANYO 
MR990 
MR939 
MR929 
MR80I 
MR9I0 
MRUS 404A 
41 IF 
410 
138 
88 
48M 

£83 10 0 
£66 7 0 
£69 18 0 
£73 II 0 

£204 15 
£236 IS 
£204 15 
£236 5 
£246 IS 

£132 5 £112 5 
£97 5 
£69 15 
£84 15 
£39 15 £99 IS 
£49 IS 
£33 15 
£24 15 
£28 5 
£21 5 

0 £189 8 0 
0 £218 II 0 
0 £189 8 0 
0 £218 II 0 
0 £228 15 0 

0 £116 80 
0 £98 16 0 

£85 12 0 
£61 19 0 
£74 12 0 
£35 0 0 
£87 16 0 
£43 16 0 
£29 15 0 
£21 16 0 
£24 18 0 
£18 14 0 

TANDBERG 
3000X £99 18 
6000X £193 10 
62X/64X £157 0 
1600X £89 10 
I2/I2X & 12/41X 

£154 
15/21 
15/22 
15/41 
15/42 
Series ll-l 
Series ll-l-P 

0 £87 19 0 
0 £170 6 0 
0 £138 4 0 
0 £78 16 0 
0 £135 II 0 
0 £69 II 0 
0 £78 16 0 
0 £74 16 0 
0 £84 10 0 

Prices on application 

0 
£79 0 
£89 10 
£85 0 
£96 0 

TELEFUNKEN 
M250 
204TS 207 
Studio 203 
2I2A 
302 
300TS 
201/D.L. 

£142 16 
£124 19 
£114 9 
£103 8 
£76 2 
£68 5 
£60 7 
£54 1 

0 £125 14 0 
0 £110 00 
0 £100 IS 0 
6 £91 10 
6 £67 00 
0 £60 20 
6 £53 30 
3 £47 12 0 

UHER 
4000L £145 10 0 £128 I 0 
4200 Stereo £187 5 0 £164 16 0 
4400 Stereo £187 5 0.£I64 16 0 

This is not a misprint. 

Brand new 

EMITAPE 

AT LESS THAN HALF PRICE 

Polyester and PVC. 

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' 8/-, 5f" 900' 10/-, 7" 1200' 13/6 
Also a few Long Play 5" 11/6, 5J" 15/-, 7" 18/- 

Also SCOTCH BLACK. Long Play only 5" II/-, 
5f" 14/-, 7" 17/- 

All of the above are guaranteed in every way possible. 

CASSETTES C60s 7/- each. C90s 10/-, CI20s 13/6 
all cassettes supplied in presentation cases and first 
quality tape. All orders 2/6 p/p. 

Order now while stocks last. 

WALKERS 

16 Woodthorpe Rd., Ashford, Middx. 
Ash. 52136 

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 tcnsilised HI-FI Capes, manu- 
factured by a British firm of world repute. All boxed individually (sealed 
if required) in polythene. Our tapes are not to be confused with imported 
s ub-standard or used tapes. Full money refund if not delighted. 
This month:—"DRY SPLICE" (3/9) given FREE with every order. 

Std. 
Length ea. 3 for 

3',: ISO' 2/- 5/9 
4". 300' 4/- 10/- 
5* 600' 6/- 17/6 
5}* 900' 7/- 20/6 
7* 1200' 9/- 25/6 

All orders despatched by return. 

UP. 
Length ea, 3 for 

3- 220' 2/6 7/- 
4- 450' SI- 14/- 
5" 900' 8/- 23/6 
51-1200'10/6 30/6 
7" 1800'13/- 38/6 

D.P. Boxcd 
Length ea. 3 for empty spls 

3" 400' 4/6 13/- 3' 7d. 
4- 600' 6/9 19/6 4' 1/8 
5* 1200'12/6 37/- 5' 1/9 
51-1800'17/- 50/- 5}- 1/9 
7' 2400'21/- 61/- 7* 2/- 

Postage and Packing I /9 per order. 
STARMAN TAPES, 431 Staines Road, Bedfont, Middlesex 

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

Please publish the advertisement indicated below for  
insertion/s under the heading   

Name 
Address 

Chcque/P.O. enclosed £... 
Is a Box No. required Yes/No. If 
no. please include remittance to 
cover name and address and/or 
Tel. No. Please write in block 
capitals. 
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AMI REVIEW CONTINUED 

of ringing was noticed by the output trans- 
former, reduced when a load was applied. The 
frequency response was measured into 600 
ohms, 2 K, 10 K and open circuit alternately. 
The bass response fell to — 1 dB at 30 Hz and 
—3 dB at 20 Hz when a 600 ohm load was 
applied. Into open circuit the bass response 
was 1 dB down at 15 Hz while the extreme top 
remained absolutely flat up to 20 kHz, unfor- 
tunately rising to a most alarming peak of 
+21.5 dB at 100 kHz. This peak was only 
sufficiently damped when the termination 
resistor was as low as 2 K, which then slightly 
reduced the extreme bass response. It was 
seen, therefore, that the manufacturer's 
specification of ±0.5 dB from 15 Hz to 20 kHz 

was only achieved into open circuit. On the 
other hand, this specification is in my opinion 
unnecessarily good. I feel the manufacturer 
should make clear that the equipment should 
always be loaded to avoid a serious peak at 
around the bias frequency of most professional 
tape recorders, and that he therefore reduces 
the specification to be ±0.5 dB from 30 Hz to 
20 kHz. 

The accompanying graphs show the fre- 
quency response of the 630 Hz control at the 
two extreme positions as a continuous line, 
with intermediate positions shown as further 
lines. The second graph shows the effect of 
the two positions of the bass and treble steep 
cut filters. Despite the fact that the different 
tone controls are in stages rather than contin- 
uous, they were completely silent in operation 
making it possible to adjust them continuously 

during actual use. It is recommended that the 
nominal 0 dB sensitivity be used, having the 
remarkable overload point of +24 dBm, rather 
than the —20 dBm position which overloads at 
+4 dBm and also has the poorer signal-to- 
noise ratio. 

The equipment is very well built inside on 
circuit cards with each of the seven frequency 
band cards on a separate plug-in board, each 
being interchangeable with any other channel. 
The individual channel controls make contact 
internally with the various etched contacts on 
the edges of the boards and all the equalisation 
components are situated on a separate mother 
board. This allows great ease of maintenance. 
No operational faults occurred but it was found 
that the controls had to be set very accurately 
in a central straight line to achieve a flat 
response. Angus McKenzie 

TELEFUNKEN O 86 
MONITOR 

LOUDSPEAKER 

THIS unit is intended for use in outside 
broadcast vans and small control rooms 

with an air capacity of up to 50 cubic metres. 
The low frequency response can be modified 
by a four-way switch to suit various mounting 
positions. The settings are; 0 for placement 
away from all walls or comers, > for mounting 
on flat wall, 2 for mounting in comer away 
from floor or ceiling and 3 for mounting at the 
intersection of three room surfaces (i.e., comer 
near ceiling or floor). Such mountings give 
approximately 3 dB increase at frequencies 
below 100 Hz on an extensive wall, 6 dB in a 
corner and 9 dB in a comer near floor or 
ceiling. The switch should be set once and for 
all at the time of selecting the mounting 
position. 

The loudspeakers used in the O 86 comprise 
three 130 mm large-excursion low frequency 
units and two 100 mm units for medium and 
high frequencies. The HF speakers are set at 
an angle to the front face of the cabinet for the 
most efficient dispersion of the extreme treble. 

To prevent intermodulation effects, the rear 
of each HF unit is sealed off from the low 
frequency air space by a small highly damped 
compartment. 

The low frequency cones have high mass so 
that the resonant frequencies are kept low 
despite the high stiffness of the confined air 
space. The high mass reduces bass sensitivity 

MANUFACTURER'S SPECIFICATION. Small 
studio monitor loudspeaker with internal 30 W 
amplifier. Input level: 1.55 V maximum at 4 K. 
SPL on axis at one metre: 120 dB above 
threshold. Frequency response (acoustic): 
80 Hz to 12.5 kHz ±1.5 dB. Beam limits for 3 dB 
drop in HF: ±30° horizontal, ±40° vertical. 
Crossover frequency: 800 Hz. Weight; 12 kg. 
Dimensions: 480 x 315 x 165 mm. Price: £175. 
Distributor: AEG (Great Britain) Ltd., AEG 
House, Chichester Rents, Chancery Lane, 
London W.C.2 (Tel. 01-242-9944). 

but this is made good by feeding approximately 
25 W to the LF units and only 5 W to the more 
efficient HF reproducers. 

Electrical equalisation is used to smooth the 
overall electro-acoustic response. Parallel 
tuned rejector circuits are inserted between the 
input transformer and the input to the power 
amplifier. The first circuit is tapped and is 
connected to the four-position mounting switch 
mentioned earlier to give progressive attenua- 
tion at 150 Hz as shown in the lower curve of 
fig. 1. The other two dips are set at 2 kHz and 
7 kHz respectively to correct small peaks in the 
HF response. 

Simple single-section crossover networks 
divide the sound spectrum at 800 Hz and the 
output transformer carries separate windings 
for the LF and HF units so that optimum 
matching is possible with most of the power 
fed to the low efficiency LF units. 

The solid curve of fig. 1 was taken in free 
space, clear of all walls and comers, with no 
reinforcement of extreme bass from room 
effects. The dotted part of the curve shows the 
degree of bass boost obtained from ceiling- 
comer mounting. 

The first response was taken using one-third 
octave bands of filtered white noise as suggested 

(continued on page 457) 
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PRICE 

16 GNS. + 5/- P. & P. 
direct from the manu- 
facturers or from your 
local REVOX dealer 

TRADE ENQUIRIES INVITED 

AT LAST! 

■ 

FEATURES 

SATIN ALUMINIUM FASCIA 
LARGE EASY TO OPERATE 

SWITCHES 
PILOT LAMP 
BEAUTIFULLY STYLED 
FULLY GUARANTEED 
FULL REMOTE FACILITIES 
HEADPHONE JACK 
BUILT TO LAST A LIFETIME 

RCU 77 REMOTE CONTROL UNIT 

A REMOTE CONTROL UNIT FOR THE REVOX 77 SERIES 

This superb Revox 77 series of tape recorders now has a much needed addition. 

With the RCU 77 you can - RECORD - REWIND EITHER WAY - PLAY - 

STOP — MONITOR — from any distance. 

Models shortly to be released to operate Ferrograph and Tandberg. 

All enquiries direct to the manufacturers 

TERRON AUDIO LTD — 192 BROADWAY — LONDON S.W.19 
PHONE: 01-540 6543 

■ Ul El 166 ST- ALBANS ROAD, WATFORD 
ill Elm I 9 I Telephone: WATFORD 34644 

LIST OUR LIST OUR LIST OUR PRICE PRICE PRICE PRICE PRICE PRICE 
# 8 TRACK CARTRIDGE STEREO (PP £2 0 0) 3247/4247   ... £48 9 0 £39 15 0 Uher 4000L  ...£145 10 0 £120 0 0 
Teleton STP800 ... £52 5 0 £45 0 0 3248/4248   ... £54 6 0 £45 10 0 Uher 4200   ...£187 5 0 £149 0 0 
Mctrosound SS30 ... £85 1 2 £72 0 0 3244   ... £97 18 0 £75 0 0 Uher 4400   ...£187 5 0 £149 0 0 
Akai CR80D (recorder) ... £95 0 5 £82 0 0 3249   ... £64 6 0 £49 0 0 • CASSETTE RECORDERS (PP 10/- ) 
Nivico 98I0E  ...£l 10 0 0 £93 0 0 Teleton FXB 510D ... ... £62 10 0 £53 10 0 Aiwa 736E   ... £29 8 0 £21 0 0 
Nivico CHR 2S0U ... ... £99 15 3 £86 10 0 Teleton 999   ... £97 10 0 £77 0 0 Bush TP60   ... £29 8 0 £23 10 0 
Times, (radio) ... £67 9 1 £59 10 0 Teleton T7I0  ... £34 IS 0 £28 10 0 Bush TP70   ... £29 18 0 £24 0 0 
Crown CSC 100 ... £45 18 10 £39 10 0 Pyc 9106   ... £37 13 1 £29 19 0 Crown CTR 9700 ... ... £25 4 0 £22 0 0 
# TAPE RECORDERS (PP £2 0 0) Pye 9123   ... £60 0 10 £49 10 0 Crown CTR 9001 ... ... £28 17 0 £24 10 0 
Revox 1102/4  ...£204 15 0 £179 0 0 Pyc 9137   ...£103 15 4 £83 0 0 Crown CTR 8750 ... ... £32 II 0 £28 0 0 
Revox 1122/4  ...£236 5 0 £203 0 0 Philips 4302   ... £39 0 0 £30 10 0 Ferguson 3240 ... £26 10 0 £22 0 0 
Revox 1222/4  ...£246 15 0 £215 0 0 Philips 4307   ... £49 10 0 £39 19 0 Nivico CCR660 deck ... £71 14 0 £63 0 0 
Revox 1102 HS ...£255 3 0 £222 0 0 Philips 4308   ... £60 10 0 £49 19 0 Philips EL 3302A ... ... £28 7 0 £22 0 0 
Revox 1122 HS ...£286 13 0 £253 0 0 Philips 4404   ... £87 0 0 £69 5 0 Philips N2205 ... £43 3 0 £35 10 0 
Revox 1222 HS ...£297 3 0 £255 0 0 Philips 4407   ...£105 0 0 £87 0 0 Philips N240I -Fspkrs ... £99 0 0 £83 10 0 
Ferrograph 722H ...£251 6 8 £220 0 0 Philips 4408   ...£139 0 0 £111 0 0 Philips N2400-Fspkrs ... £86 0 0 £74 0 0 
Akai XV   ...£187 10 9 £160 0 0 Philips 4500   ...£126 0 0 £104 0 0 Pye 9109   ... £28 7 0 £22 1 0 
Akai I800SD  ...£199 18 4 £166 0 0 Philips PRO 12 ...£249 10 0 £219 0 0 Pye 9115   ... £43 3 0 £35 10 0 
Akai X360   ...£380 1 6 £320 0 0 Nivico TRS45U ... £39 5 8 £34 0 0 Teleton Annex 511 ... ... £28 10 0 £22 10 0 
Akai 4000D  ... £89 19 1 £68 0 0 Crown CTR 6550S ... ... £47 0 3 £41 0 0 Teleton H 100  ... £23 10 0 £19 19 0 
Akai 4000   ...£124 18 0 £94 0 0 Uher 714   ... £55 10 0 £47 10 0 Teleton TC 102 ... £29 10 8 £24 10 0 
Akai X330   ...£342 II 4 £280 0 0 Uher 2325   ...£120 6 0 £99 10 0 Teleton T630G ... £40 0 0 £26 10 0 
Akai X330D  ...£312 II 3 £250 0 0 Uher 2345   ...£128 10 0 £107 0 0 SencorSOOl  ... £22 1 0 £15 18 0 
Akai I7I0L   ...£109 0 0 £84 0 0 Uher 2527   ...£132 12 0 £110 0 0 • CASSETTE RECORDERS WITH RADIO 
Akai X-S0O0 L & W... ...£177 19 6 £135 0 0 Uher 2547   ...£140 IS 0 £118 0 0 Crown CRC 9100 F ... ... £49 19 5 £42 0 0 
Akai Ml 0L   ...£245 1 0 £198 0 0 Uher 2825   ...£167 8 0 £138 0 0 Nivico CC 620RE ... £33 10 0 £27 0 0 
Akai X-360DS ...£318 16 4 £243 0 0 Uher 2845   ...£167 8 0 £138 0 0 Nivico RC 200E ... £56 2 8 £45 0 0 
Akai 2000SD  ...£300 0 0 £255 0 0 Uher Royal 2  ...£287 0 0 £229 0 0 Nivico 9450E ...£179 II 6 £149 0 0 
Ferguson-Marconi Uher Royal 4  ...£287 0 0 £229 0 0 Philips RR290 ... £31 10 0 £23 0 0 
3245/4245   ... £37 1 0 £33 0 0 Uher Royal C2 ...£254 5 0 £208 0 0 Pyc 9000   ... £44 0 0 £36 10 0 
3246/4246   ... £43 0 0 £36 10 0 Uher Royal C4 ...£254 5 0 £208 0 0 Teleton TRC 130 ... £39 10 0 £33 0 0 

EMI PHILIPS BASF SCOTCH TAPE — SEND FOR MAIL ORDER LIST 

MOST COMPETITIVE PRICES 
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O 86 REVIEW CONTINUED  

in the detailed lest schedule provided with the 
speaker by Telefunken. Next a slightly more 
detailed response was taken using a B & K 
1024 Sine-Random Generator which allows a 
narrow band of white noise to be swept over 
the frequency range 20 Hz to 20 kHz. 

A B & K 2203 sound level meter was used 
to measure the sound output at a distance of 
one metre on the axis of the speaker. 

Finally, full-range white noise was fed to the 
speaker and the sound output on axis at one 

metre was measured in one-octave bands 
making due allowance for the 3 dB per octave 
increase in level. This confirmed the step in 
response of about 3 dB below the crossover 
frequency of 800 Hz and suggests that a 3 dB 
increase in power to the HF units would vastly 
improve the balance of the Of! speaker system. 

Comment 
It seems silly to argue about a 3 dB change 

in response of a loudspeaker but, the nearer 
one gets to a level response, the easier it is to 
detect an unbalance of this order. My subjec- 

tive impressions during careful listening tests 
on a variety of programme material was of a 
slight heaviness in the mid-LF range at all 
settings of the mounting switch and at a 
number of listening positions in three small 
well-damped rooms. According to the circuit 
diagram supplied with the O 80, taps already 
exist on the crossover choke, which is used as 
an auto transformer, and a further switch to 
provide a few different high frequency levels 
would almost certainly allow even closer 
matching to listening room conditions. 

A. Tulchings 

field trials 

FERROGRAPH SERIES 7 

MANUFACTURER'S SPECIFICATION (38 
cm/s). 6.25 mm two-channelrecorderwith internal 
power amplifiers and side-facing loudspeakers. 
Wow and flutter: 0.08%. Replay characteristic; 
35 pS (50/3180 pS at 19 cm/s). Frequency 
response: 30 Hz to 20 kHz 12 dB. Signal-to- 
noise ratio: 55 dB unweighted including hum. 
Oscillator frequency; 100 kHz. Microphone 
input: 150 pV to 15 mV at 10 K (250 ohm to 2 K 
source). Line input: 75 mV at2 M. Line output; 
2.4 V (unloaded) at 600 ohms. Auxiliary output 
300 mV into 10 K. Loudspeaker output: 10 W 
RMS into 8 to 16 ohms. Amplifier distortion; 
less than 0.25% RMS up to 10 W. Stereo cross- 
talk: 45 dB. Lower track rejection; 60 dB. 
Tape speeds; 38, 19 and 9.5 cm/s. Weight; 
22.5 kg. Dimensions: 425 x 445 x 255 mm. Price: 
£212 7s 6d including purchase tax. Manufac- 
turer: The Ferrograph Co. Ltd, Mercury 
House, 195 Knightsbridge, London S.W.7. 
Ferrograph Series 7 Manual with circuit diagram 
available separately at £1. 

IT was with particular pleasure that 1 accepted 
David Kirk's suggestion that 1 field lest the 

Ferrograph Seven. I have owned two of what 
H. W. Hellyer picturesquely calls the 'old 
battleship' Ferrographs for seven or eight 
years. One is a Model Four (19 and 9.5 cm/s) 
and the other a Model 88 Stereo (38 and 19 
cm/s). For various reasons, the Four has done 
most of the work. And it really has worked, 
day in and day out. recording, playing tapes 
into features and, in particular, used for 
editing. You really cane a machine when you 
edit on it. Hour after hour it's switched for- 
wards and backwards, Chinagraph marks get 
everywhere and bits of recording tape slip into 
the works. Well, apart from a couple of new 
heads, an indication of the work the old 
machine has done, and an odd smoothing 
capacitor that didn't really need changing, 
nothing whatsoever has been done to it, except, 
of course, regular cleaning and defluxing. 

The old Ferrographs, reliable though they 
were, do show some signs of their age—after 
all the basic design is about 20 years old. 

Although they will still see most domestic 
machines off, by high-quality music standards 
the wow isn't quite good enough and neither 
is the signal-to-noise ratio of the microphone 
circuits. But probably the worst feature is the 
treble response. This lack of HF is to some 
extent due to a common record/replay head 
used up to Series Five. The gap requirements 
of record heads and replay heads are mutually 
incompatible, so you have to make a com- 
promise and lose something on one or both of 
the functions. 

So, with much experience of Ferrographs, I 
looked forward to getting my hands on the 
Seven. It arrived without the handbook; David 
wanted to see if I could negotiate the machine 
without instructions—I think he was really 
giving me an intelligence lest. Well, for an 
hour or so, the intelligence didn't come up to 
standards because I didn't find the little flap 
that covers all the switching. 

The first thing I did was to clean and deflux 
the heads, then give it a frequency check. First 
a NAB tape at 19 cm/s (Ampex TT01-31321-01) 
and then two CCIRs at 38 and 19 cm/s (EMI 
SRT15 and TBT1). On the 19 cm/s NAB tape. 

m 

the playback response was 1.5 dB down at 15 
kHz and 0.5 dB up at 50 Hz—otherwise it was 
within 0.2 dB. On the 38 cm/s lest tape it was 
within I dB from 30 Hz to 14 kHz except for a 
curious, and unimportant, dip of 2 dB at 60 Hz. 
Above 14 kHz the output rose and there was a 
lift of 5 dB at 20 kHz. 
Replay characteristics 

So the replay characteristics were excellent, 
up to professional standards from these two 
tapes. The situation was not quite so good 
from the 19 cm/s CCIR tape. Ferrograph 
advise setting the treble at 1 4 and the bass at 
+ 3. This lifts both ends too much, and a better 
setting on the machine I had was treble +3.3 
and bass +2. This brings me to my first minor 
criticism. I would prefer the system used on 
the Series 0 with switched equalisation for 
CCIR and NAB playback, rather than the 
necessarily imprecise variable controls. And 
while we are about it, why not have switched 
NAB and CCIR recording characteristics? 
Kudelski do this although I must admit the 
prices of the two machines differ significantly! 

Before I checked the record/replay character- 
istics, I checked the bias and here have a 
curious anomaly to report. I used standard 
play tape of various respectable makes like 
EMI, Scotch and Agfa. Very sensibly the VU 
meters (more about them later) can be switched 
not only to input and output, but also to give 
an indication of bias. Using Ferrograph's 
advised bias settings for the different tapes, all 
was well. But when I tried to set the bias in the 
usual way—by injecting tone (500 Hz) and 
bringing up the bias until the output had gone 
over the hump and dropped a decibel, 1 got 
into trouble. This consistently gave me loo 
much bias, both compared with Ferrograph's 
figures and also in terms of the treble response 
which fell off. Not having the book at the 
time I thought this machine must be like the 
Uher on which you have to set the bias for flat 
response. But when the book arrived I found 
the method I was using was the advised one. 
Well, there you are, on the machine I had, it 
didn't work and I still don't know why. This, 

(continued on page 459) 
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Your Local Dealer 

LONDON AREA 

196-198 SOUTH EAUNG RD. 

LONDON 
W.5 
Tel. 01-5600194 

Stockists for all the leading makes of Tape 
Equipment 

207 EDGWARE ROAD, W.2. Tel. 01-723 3271 
33 TOTTENHAM CT. RD, W1P ORB 

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-IS CAVELL ST.. LONDON. E.I 2BN 

Tel. 01-790 4821 

AVEN 

TAPE RECORDER HI-FI CENTRE 
  (SHEEN) LTD   
SPECIALISTS IN TAPE RECORDERS, ACCESSORIES. 

HI-FI EQUIPMENT 
YOUR CENTRE FOR FRIENDLY HELP. SALES AND 

SERVICE 
3 t 4 STATION PARADE, 
SHEEN LANE. SHEEN, 
LONDON. S.W.I4 

Open until 8 p.m. on Fridays 
PROSPECT 0985 

Opposite Morllake Station, S.R. 

 CHESHIRE  

Chariesworths 
HI-FI & CINE CENTRES 

112 FOREGATE STREET. CHESTER. Tel. 25075 
and 28 HIGHTOWN. CREWE. Tel. 3327 

For all leading makes of Audio and 
Photographic equipment 

*Spacious demonstration studio •Easy Parking 
•Hall Day Wednesday 

VIDEO AND HI-FI STUDIO 
Hire or Buy Listen to the Best 

It Cameras 
If Monitors 
if Video Tape Recorders 
★ Ampex ★ Ikegami ★ G.E.C. 

Loewe Opta 
FULL SERVICE OFFERED 

* Bryan it Truvox 
* Leak if Goodmans 
if Goldring 
-jf Thorens 

ETC. 
Holiday Bros. (A.V.) Ltd. 'VXoT" 

THE HI-FI CENTRE 
Main B & O, Sony, Tandberg Specialists. 
Also: Ferrograph. Akai, Arena, Oynatron, Radford, Quad, National. Wharfedale, Rotel, Armstrong, 
Rogers, Dual, Trio, Bryan, Normandie, Eddystone, 
Goodmans. Grundig, Revox, Telefunken, Nikko, etc. 
# Expert Staff Advice Service, Part Exchange, After Sales Service 
# Home Dems., Comparator Derm.. Private 

Car Park 
9 All Goods Post Free 
GREEN LANE, WILMSLOW, CHES. SK9 ILR. 
For personal attention ring Mr, Bird, Wilmslow 22112 
or 24766, or write for free folder. Closed Wed. I p.m. 

Your Local Dealer 

DEVON 

THE SOUTH WEST 

Tom Molland Ltd. 
Invite you to visit their well-equipped 
Demonstration Theatre and compare ail 
the leading makes of Hi-Fi and Tape 

Equipment at 
110 CORNWALL STREET,PLYMOUTH 

Telephone 6928S 
Immediate delivery to ALL Areas 

HAMPSHIRE 

High Fidelity 
Specialists 

HoMnf/cm fUctVotu'cs 

Hamilton Electronics(Southampton) Ltd. 
35 London Road. Southampton Phone: 28622 3 Lines 

FORRESTER'S 

NATIONAL RADIO 
SUPPLffiS 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 

IF IT'S GOOD—WE STOCK IT ! 
Demonstrations in our Stereo Theatre. Also home 

demonstrations with no obligation. 

LANCASHIRE 
STOCKPORT AUDIO CENTRE 

FINEST IN NORTH WEST 

/REVOX \\ AKAI /£_SIMON\ 
BIO UHER / SONY \ 

r. 
RUNOI BRENEL TRUVOX 

© © VDBt 'CO 

* ALL MODELS ON COMPARISON DEMONSTRATION 
if EVENING DEMONSTRATIONS BY APPOINTMENT 

FAIRBOTHAM * CO. LTD., 
  58-62 Lower Hillfal., SIO 4872   

BOLTON 

H.D.KIRK 

Specialists in 
High Fidelity Sound 

ucs 

203 St. George's Road 
Phone 23093 — —, . 

BOLTON 

Your Local Dealer 
LANCASHIRE (continued) 

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 

ST. HELENS' 

Harold Stott Ltd 
Audio Engineers 

Stockists 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. 

SURREY 

FARNHAM SURREY 
•Ar Stockists of all good Hi-Fi apparatus. it Comparative demonstrations. 

We offer a real after sales service. ★ Easiest of terms •jf No parking problems. 

Lloyd & Key worth Ltd. 
THE RECORD SHOP 

14-27 DOWNING STREET, FARNHAM 
SURREY Telephon. ; Farnham 5534 

SURREY AND HAMPSHIRE'S HI-FI SPECIALISTS 

CROYDON'S 
TAPE RECORDER CENTRE 

All leading makes in slock, Hi-Fi equipment, cabi- 
nets. etc. Service agents for AKAI Tape Recorders 

SPALDING ELECTRICAL LTD., 
352/354 Lower Addiscombe Road, 

CROYDON. 
ADDiscombe 1231/2040 

SUSSEX 

A UNIQUE HI-FI SERVICE 

S 
BOWFRS (?$ WILKIINS 

0 
Bccket Buildings, Littlahampton Rd. 

WORTHING Tel. 64141 

WARWICKSHIRE 

BIRMINGHAM — SOLIHULL 

For the best in equipment visit 

C.H. (HIGH FIDELITY) LTD 
Hi-Fidelity Centre 167-169 Bromsgrove St., 

BIRMINGHAM 5 
021-692-1487 

12 Drury Lane. SOLIHULL 
WARWICKSHIRE 

021-705-7999 
Demonstrations by appointment 
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FERROGRAPH 7 FIELD TRIAL 
CONTINUED  

of course, is not a criticism of the machine, 
but it's a bit odd. A good feature of the 
machine is that, if you set the bias at 19 cm/s, 
it is automatically adjusted to optimum at the 
other speeds. 

I measured the record/replay response using 
Agfa PE31 tape, setting the bias as recom- 
mended. At 19 cm/s it was within 1.7 dB total 
spread from 50 Hz to 15 kHz which is very 
good indeed on a machine of this price. In fact, 
if you correct for the slight variations on the 
playback response, the recording response was 
within 0.3 dB all the way. After this I looked 
at the machine with new respect. Here was a 
true professional, at least from the frequency 
response point of view. 

I do not have a wow and flutter meter but 
set up an oscilloscope with the vertical plates 
fed from tone input and the horizontal from 
output. This test confirmed what my ears had 
told me—at 38 and 19 cm/s, audible wow and 
flutter were virtually absent. The Lissajou 
pattern on the tube did wander at very tow 
frequency—about 2 Hz—which won't make any 
difference to anyone. At 9.5 cm/s I could 
detect wow. 

Using a medium impedance microphone 
(200 ohms) straight in, the flicker noise was 
quite negligible. Even a 60 ohm microphone, 
without the matching transformer advised by 
Ferrograph, was quite acceptable. Here I think 
the Ferrograph Seven scores over any machine 
I've ever tried except the Nagra. Most home 
recorders are unacceptable on this score, but 
the Ferrograph FET inputs are beyond 
criticism. 

There was only one test that the Ferrograph 
didn't pass with flying colours. I recorded some 
music at very high level, peaking over +3 VU. 
This played back without too much obvious 
distortion, but it did not erase fully first time 
through. So if you have a very heavily recorded 
tape, it is as well to use a bulk eraser or run it 
through the machine twice. 

After these tests I used the machine for three 
months and really gave it a beating. At the end 
of this, I did another frequency run with similar 
results to the first, so there was obviously no 
significant head wear. As I probably used the 
machine in this time, particularly in fast wind, 
as much as an average user would in a couple 
of years, I feel that any fear of rapid head wear 
due to an absence of tape lifters is unjustified. 

Now, what is the machine like to operate? 

Editing 

For editing, the machine is almost profes- 
sional. The pressure pads can be cleared from 
the heads, making tape marking child's play. 
On pause, the tape can be rocked by hand, and 
there is the delight of variable speed spooling. 
The spooling control is not as sensitive as a 
TR 90 or a Leevers-Rich but, with a little 
practice and the judicial use of one finger on 
the run-off spool, the tape can be spooled at 
just the right speed to be intelligible when 
trying to find a particular spot on it. This is 
easily the best non-studio machine I have ever 
used for editing. Of course it would be even 
belter without pressure pads. 

The Series Seven has another feature which 
is extremely useful. With it you can do what 
the BBC calls 'panel edits'. This means that if 
a speaker makes a fluff, you can wind back to 
just before the fluff and play back. Then, at a 
suitable point before the fluff, you cue the 
speaker and press the record button. With no 
click the machine switches to record and the 
panel edit is complete. Panel edits can be very 
useful for retakes because the speaker can 
listen to the material before the edit on head- 
phones and so match his voice perfectly to the 
preceding material. I found when I did some 
programmes at Radio Moscow that all their 
edits are panel edits, they never cut and splice 
tape in the studio. 

That's a good feature—but here is a bad one. 
The machine has an excellent pause control, 
which leaves the spool motors energized and 
the capstan motor running, so that flicking the 
function switch to 'play' gives almost instan- 
taneous start-up. But the bad feature: this puts 
a click on to the output, probably from a 
poorly suppressed solenoid, and means that 
without special precautions you can't play a 
tape into another machine when making a 
feature. This nullifies most of the advantage 
of the 'pause' setting which, incidentally, can 
be operated by remote control. Please Ferro- 
graph, do something about this click; there's 
no excuse for it. 

Autostop Mechanism 

A very good feature of the machine is the 
autostop mechanism. This is very ingenious: a 
right-hand sprung guide switches off the 
motors if it makes electrical contact with the 
frame. If a piece of stop foil touches it, contact 
is made and the machine stops. If the tape 
breaks, or comes to the end, the tension con- 
troller swings over and earths on a post. So 
the motors are switched off either by slop foil, 
breakage or run out. This works on spooling 
too, which is a very good thing. 

If you want to run the machine without tape, 
it's very easy to slip a piece of sleeving over the 
fixed contact post so that the tension controller 
doesn't earth on it. A small point: the contacts 
need an occasional wipe, or oxide build-up on 
the tension controller prevents contact being 
made and the machine fails to switch off. 

Having both a microphone input and a line 
input with separate gain controls you have a 
kind of poor man's mixer, for two sources, 
built in. There are three outputs, a genuine 
600 ohm which doesn't mind being terminated 
by this impedance, a low level which feeds 
about 300 mV into 10 K or greater, and the 
speaker output (10 Watts into 8 to 16 ohms). 
The variable equalisers work on both low 
level output and speakers, but not on the 600 
ohm output. This I found a nuisance because I 
could not play CCIR recordings out at 600 
ohms, the playback being NAB. The gain 
control works only on the speaker output, 
which is good, because you can monitor off the 
speakers at whatever level you like while play- 
ing into another machine. The built-in power 
amplifiers are superb. 

One or two minor criticisms. The small 
slide switches which can be set for Source or 
Tape look and behave like the nasty Japanese 

(continued overleaf) 
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Your Local Dealer 
WARWICKSHIRE (continued) 

GRIFFIN RADIO LTD 
(the high fidelity people) 
Fully comprehensive stocks and 
advisory service for 
Monaural and Stereophonic High Fidelity, 
Radio, Tape and Disc Equipment 

64 BRISTOL STREET 
BIRMINGHAM 5 Telephone MID I3S9 

SCOTLAND 
 GLASGOW  
Scotland's Loading Tape Recorder, Video and Hi-Fi 

Specialists 
G. H. STEELE LTD. 

Hear true Hi-Fi sound on our 22 speaker comparator 
system. 14 Hi-Fi combinations ready for demonstration. 

SONY VIDEO CENTRE 
Agents for : Armstrong. Leak. Fisher, Rogers, Quad, 
B & O, Goldring, Garrard, Thorens, Connoisseur, 
Goodmans. Wharfedale, Kef, Celcstion, Decca, 
Truvox, Philips, Sony. Arena, Revox, Tandbcrg, 
Brenell, Ferrograph. Akai, Uher, Grundig. 

CREDIT TERMS — PART EXCHANGES 
Repairs and Servicing Tel. Douglas 7124 
 141 St Georges Road, Glasgow C3  
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THE 

GOLD-PLATED 

RELIABILITY 

FACTOR. 

In this age of planned obso- 
lescence, unreliable performance 
and shoddy workmanship are 
almost taken for granted. But there 
are still a few exceptional products 
that are built to last and one of 
them is the Revox tape recorder. 

Revox dependability is 
a combination of 
many factors, 
but perhaps 
the most 
important 
of them 
is advanced 
engineering. 
Borrowing from 
space age technology, 
Revox gold-platesall of the 
electrical contacts on its plug-in 
circuit boards, relays and rotary 
switches. The result: every one of 
these movable contacts, the ones 
that usually cause most of the 
problems, can be depended upon 
to perform well for the life of 
the machine. Obviously, gold 
plating is considerably more 
expensive than conventional tin- 
ning, but Revox thinks it's worth it. 

Because Revox engineers 
demand margins of performance 
and reliability that far exceed 
ordinary production standards, you 
can own a tape recorder that will 
work perfectly the first time you 
use it and for years to come. 
And that's why Revox 
is the only one 
to back its 
machines with 
a lifetime 
guarantee. 

4* 
I ft ?• 

« ft 

REVOX 

DELIVERS 

WHAT ALL 

THE REST 

ONLY PROMISE. 
Revox 
Lamb House 
Church Street W4 
Telephone 01-995 4551 

FERROGRAPH 7 FIELD TRIAL 
CONTINUED  

switches on the Leak Stereo 30. Couldn't we 
please have something better? Another point, 
which I must say doesn't seem to affect the 
functioning of the machine in any way: it gets 
very hot and you can jump if you touch the 
take-up spool boss—Ferrograph warn you 
about this in the book. It only happens after 
several hours use, but I wonder why a solid- 
slate machine gets hotter than the old valve 
models? 

The recorder works equally well horizontally 
and vertically. I have used it almost entirely 
horizontally, as this makes editing much easier. 

There is a tape transfer system so that you 
can record on one track and transfer to the 
other. I found this very useful when I was 
given a tape of a series of speeches recorded 
without any treble. I played it through and 
transferred it at the same time on to the lower 
track with full treble lift. I then transferred it 
back again, once more with treble boost. This 
worked very well and made the tape quite 
intelligible, although I wouldn't have liked to 
put it on the air after such treatment. The 
transfer is very useful for home movie addicts 
as it allows commentaries to be dubbed on to 
tape in sync with film without recording the 
noise of the projector. You first record a wild 
commentary with the projector running. Then 
you listen to this with headphones olf one track 
to give correct timing, while you record on to 
the other track without the projector running 
and therefore without noise. Finally you can 
put it all back on to the first track using the 
transfer. By the way, you can cheat and use 
the transfer on the stereo twin-track machine 
to make what I call 'pseudo-full-lrack' record- 
ings. If you record on the upper track, set the 
upper track switch to 'source' and the transfer 
switch at Upper to Lower, the machine will 
then record on both tracks in phase. If then 
played back on a full-track machine it will 
behave as a full-track recording, apart from 
the little bit missed down the middle. Beware, 
though, of doing this trick on tape previously 

recorded on a full-track machine as there will 
be mod on the middle bit that won't be erased 
on the stereo machine. Of course, like most 
machines with separate playback heads and 
amplifiers, there are ways of putting echo on 
tapes. 

There is a useful auxiliary socket on the rear 
of the machine which takes a seven-pin DIN 
plug (I wish I could find a shop which stocks 
them—but Ferrograph will supply!). This 
feeds low level output and 600 ohm output on 
both channels, allows you to fit a remote 
control for starting and stopping, and also 
provides 50 V DC at up to 200 mA. This means 
that everything but the inputs can be wired up 
permanently if required. The tape counter 
works off the take-up spool and works very 
well, but of course it doesn't give an absolute 
reading like a tape driven elapsed time indicator. 

Two useful things for me are that a standard 
EMI editing block sits nicely on the flap 
covering the switches, and the equalisation 
switch can be used to carry a reel of jointing 
tape. The lid, which has a peculiar arrangement 
for fitting, comes right off in use. The two 
quite adequate monitoring speakers are on the 
sides, so one can get some stereo effect from 
them, but of course for any serious listening 
you plug in external speakers—this automatic- 
ally mules the internal monitors. Apart from 
the auxiliary plug and the mains input, all 
connections are by standard jack plugs, which 
are perfectly satisfactory and easy to wire up, 
unlike phono plugs and DIN plugs! 

All in all. I think the Ferrograph Series 
Seven is a fine machine with many features 
normally found only in professional machines. 
It is not perfect, but nothing is. I think there 
arc one or two things Ferrograph could 
improve, particularly that click on starting. 
But I think they can be well satisfied with this 
new machine which compares favourably with 
anything else in its price range. If it proves to 
be as tough and trouble-free as its predecessors 
we need have no worries about foreign com- 
petition in the lop class of amateur machines. 
I intend to buy one, and I can't praise it more 
than that. Arthur Garratt 

£ A- 
Y jrVX-'i m -pi* 

W/r/t 
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"Reduced-rate 
mono in here" 
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CLASSIFIED 

ADVERTISEMENTS 

Advertisements for this section must be pre-paid. The rate is 9d. per word (private), minimum 12s. Box 
Nos. 3s. extra. Trade rates 1s. 3d. per word ; minimum 20s. Copy and remittance for advertisements 
In NOVEMBER 1970 issue must reach these offices by 17th SEPTEMBER 1970 addressed to : 
The Advertisement Manager, Studio Sound, Link House, Dingwali Avenue, Croydon CR9 2TA. 
NOTE: Advertisement copy must be clearly printed in block capitals or typewritten. 
Replies to Box Nos. should be addressed to the Advertisement Manager, Studio Sound, Link House, Dingwali 
Avenue, Croydon CR9 2TA, and the Box No. quoted on the outside of the envelope. The district after Box 
No. indicates its locality. 

SITUATIONS VACANT 
Tape Recorder Engineer required, experi- 

enced most makes. Telesonic, 92 Tottenham 
Court Road, London, W.l. 01-387-7467. 

Wanted. Young man to join a team working 
on audio sound mixing equipment. For further 
details, salary, conditions, etc., contact Mr. R. 
Cleverley, Audio Developments, Hall Lane, 
Walsall Wood, Staffs.  

Maintenance Engineer required for major 
recording studio in London. Preferably 
experienced in setting up and maintaining 
professional equipment, but applicant with a 
suitable background considered. Please apply 
in writing to: Mr. P. Godwin, Pye Studios, 
A.T.V. House, Gt. Cumberland Place, London, 
W.L 

FOR SALE-PRIVATE 

E.M.I. TR52 H.S. Recorder. Calibrated 
Monitor Speakers. Reslo EC1/M Microphone 
compact hi-fi cabinet. Quad FMII Stereo 
Tuner. Sensible offers. 24 Church Lane, 
Barnwood, Gloucester.  

Stereo PPM unit with drive amps., £15. 
01-554-7267.  

Audio Developments Stereo Mixer. Six 
inputs switchable for line/mic. Input routing, 
slide faders, line out, monitor out, echo send. 
Unit rack mounted. £50. John Barker: 
01-254-6360.  

Six channel portable mixer on pull-out card 
design with treble/bass, echo send on all 
channels, talkback, foldback, echo return, 
built in compressor, stab, power supply, 
built-in PPM, slider fader, channel mute, 
comprehensive jack system, up to 8 dBM, for 
quick sale £95 o.n.o. Gerald Chevin, 01-554- 
7267 (llford).  

Noise Limiter Fairchild Auto-Ten. Offers. 
Sunbury on Thames 87108. 

Rcvox 736HS 7J-15 unused professional 
Studio recorder, including spare Studer N.A.B. 
adaptors. Sacrifice £125. 01-868-5823. 

FOR SALE-TRADE 
Copyright Free Sound Effects Discs. 7" E.P's 

and 12' L.P's. Catalogue from Rapid Record- 
ing Services, 21 Bishops Close, London, E.17. 

Pre-recorded American Stereo Tapes. 1\ ips. 
Cheap as records. Bernsteins, Mahler, Maazels, 
Sibelius, Karajan, Beethoven Symphonies. £15 
per set of 5 tapes inch P.T. and duty (any duty 
or purchase tax charged by the postman will be 
refunded—see instruction slip in tape box). £3 
cheaper than records. P.O. 5/- for complete 
catalogue. Postereo Tapes, 9 Darley Street, 
Harold's Cross, Dublin 6, Eire. 

Lancashire. Tandberg, Ferrograph Tape 
Recorders, etc. Plus over 10,000 high fidelity 
systems. After-sales service. Holdings Photo- 
Audio Centre, 39-41 Mincing Lane, Blackburn 
BBA 2AF. Tel. 59595/6.  

Ferrograph recorders 722P, 724P, £204. 722P 
High Speed £212. Limited stocks at these 
prices. J. Smith & Son, 184 The Rock, Bury, 
Lanes. 061-764-1242.  

RAC Plug-in Audio Modules. For pro- 
fessional and amateur users. Prices from 40s. 
24y stabilised power pack now available 
price 70s. Mixers built to your requirements 
mono and stereo. Write for details to Rugby 
Automation Consultants, 220 Alwyn Road, 
Rugby.    

Robinson Mains Power Units, 24V DC, 
floating output, assembled and tested in por- 
table case £18. Metered output version £22. 
S.A.E. R. Daniel, 4 Latham Road, Twicken- 
ham, Middlesex.  

P.P.M. Displays built from our P.P.M. 
Logarithmic Driver Amplifier Units. Assem- 
bled and tested from £17 10s. Mains Power 
supplies available. S.A.E. R. Daniel, 4 
Latham Road, Twickenham, Middlesex. 

If quality matters consult first our 75-page 
illustrated Hi-fi catalogue with technical specifi- 
cations (6/6). Members enjoy unbiased advisory 
service, preferential terms. Membership 7/6. 
Our associates also manufacture records from 
your own tapes, or record the Master at our 
studios (Steinway Grand). Bulk terms for 
choirs, fund-raising. Please specify require- 
ments. Audio Supply Assodation, 18 Blenheim 
Road, London W.4. 

RAPID 
RECORDING 

SERVICE 
LPa FROM YOUR OWN TAPES 

48-HOUR SERVICE 
MASTER DISCS AND PRESSINGS 

RECORDING STUDIO 
DEMONSTRATION DISCS 

MOBILE RECORDINGS—ANT DISTANCE 
Multi-channel lacilities for transfer to 8 or I6mm film 
cracks. Sound effects library on discs. 

Brochure on request from; 
Rapid Recording: Service 

21 BISHOPS CLOSE, LONDON, E.I7 

UNIMIXER 45 
Mixing unit for professionals in studio and on 
location. (I stereo pair and 2 pan controlled mics.) 
Any input imp. 25-6Q0 ohms. S/n ratio greater 
than 55 dB with an input signal of 180 (XV at 
200 ohms or 70 JXV at 30 ohms. Individual test 
certificate. Price £45. Further details: 

SOUNDEX LTD. 
18 Blenheim Road, London. W.4. Tel.01-995 1661 

REVOX A77 OWNERS 
An illuminated push-button remote control 
unit (full/ engraved) in a beautifully styled 
case can be yours for only 15 gns. plus 5/- p.p. 
All remote facilities at your fingertips. 
Trade enquiries welcomed. 

PROGRESSIVE SOUND STUDIOS 
593 HIGH ROAD. LEYTON, 

LONDON. E.I0. 

STUDIO FACILITIES 
County Recording Service. Send your tape 

for transfer to disc to the people who care 
about quality. Full time disc recording 
engineers, using modern cutting techniques. 
Telephone Bracknell 4935. London Road. 
Binfield, Bracknell, Berkshire. 

Studio Sound Recording Studios. Recording 
and disc transcription service. Latest high-level 
cutting techniques. Mono and stereo records. 
Exceptional quality obtained from amateur 
recordings. Members A.P.R.S., 31-36 Hermi- 
tage Road, Hitchin, Herts. Telephone Hilchin 
4537,  

Pressing Specialists, stereo or mono discs 
manufactured from your own tapes. Mobile 
recording service. North Surrey Recording 
Co., 59 Hillfield Avenue, Morden, Surrey. 

Your tapes to disc. 7in. 45—25/-, lOin. L.P. 
—55/-, I2in. L.P.—65/-. 4-day postal service. 
Masters and Vinylite pressings. Top profes- 
sional quality. S.A.E. photo leaflet: Deroy 
Studios, High Bank, Hawk Street, Carnforlh, 
Lanes. 

Graham Clark Records. Tape to disc pres- 
sings. 23 The Grove, Walton-on-Thames, 
Surrey. Tel. Walton 25627. 

Fanfare Records (A.P.R.S.), tape-disc pres- 
sings, demo's, masters to B.S.S., any quantity. 
Studio/mobile. Neumann disc cutter, brochure 
1 Broomfield Close, Rydes Hill, Guildford. 
Tel. 0483-61684. 

J & B Recordings. Tape to disc—latest high 
level disc cutting, all speeds. Mastering pres- 
sings, studio, mobile. 14 Willows Avenue, 
Morden, Surrey. MITcham 9952. 

mjb 
recording and 
transcription service 

Vinyl pressings and acetate demodiscs. Limiting, 
compression and equalisation facilities; high undis- 
corted cutting levels with feedback cutter heads. 
Booklet available. 

10 LOWER ROAD, COOKHAM RISE, 
MAIDENHEAD, BERKS. 

Tel. Bourne End 22231 Member A.P.R.S. 

EDEN STUDIOS LTD. 
Word's getting around that the Studio that's having 
great success with its own recorded productions, 
also has a particularly fine pressing and disc cutting 
service. Please write or phone for leaflet. 
M EDEN ST., KINGSTON, SURREY 

01-546-5577 

V.C.S. 3 SYNTHESIZER 
WITH KEYBOARD 

FOR HIRE 
£8 per session or £15 per day 

Free delivery and collection within the 
London area. 

Tel: 042 874 3320 
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MISCELLANEOUS 
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.I (near the British 
Museum). Telephone 636-6314/5. Authorised 
Service Agents. Grundig, Philips and other 
leading makes of Tape Recording equipment 
repaired to Manufacturers' standards by skilled 
staff using modern test equipment — audio 
generators, oscilloscopes, audio volt-meters, 
etc.  

Repairs. Our modern service department, 
equipped with the latest test equipment includ- 
ing a wow and flutter meter and multiplex 
stereo signal generator, is able to repair Hi-Fi 
and Tape Recording equipment to manufac- 
turers' standards. Telesonic Ltd., 92 Tottenham 
Court Road, London, W.L Tel. 01-387-7467. 

Tape housing cabinets made to your specifica- 
tion by the makers of the famous NEW 
CLASSIC perfectly sprung anti-warp record 
storage. 12 Rosoman Street, London, E.C.I. 
01-837-5920. 

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. 

GOOD QUALITY TAPE RECORDERS 
PURCHASED FOR CASH. TELEPHONE 
01-472-2185.  

Mixing Console 8-channel upwards for small 
studio, stereo outputs, V.U. meters, faders, 
etc. Details—Box No. 586 (Herts.) 

TAPE EXCHANGES 
For under 5d. weekly you can belong to 

Britain's largest friendliest Tape-X-Change: 
Worldwide Tapetalk, 35 The Gardens, Harrow. 

KEEP IN TOUCH 

WITH 

STUDIO SOUND 

EVERY MONTH 

3/- 

Place a regular order with your 

Newsagent or take advantage 

of a POST FREE 

Annual Subscription—see order 

form on page 459 this issue. 
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FRANCIS OF STREATHAM 
Members of the Hi Fi Dealers Association 

LONDON'S FOREMOST TANDBERG STOCKISTS 
DECKS WITH PRE-AMPS 

(Microphone extra) 
Akai 4000D, Stereo 
Revox 1102/4 
Sanyo 801. 3 sp. 4 Tr. Stereo 
Sony 355 3 sp. 4 Tr. Stereo 
Sony 255 Stereo 
Sony TC630 3 sp. 4 Tr. Stereo 
Tandberj? 6000X 3 sp. 2/4 Tr. Stereo 
TANDBERG 3000X 
Tandberg I600X 
Telefunken 205 3 sp. 4 Tr. Stereo 
Telefunken 203 Studio 
Philips N.4505 3sp. Tr. Stereo 
Philips PRO. 12 2 sp. 2 Tr. Stereo. 
COMPLETE TAPE RECORDERS 
Ampex 100 Stereo 
Ampcx 2100 Stereo 
•Akai mOW Stereo 
•Akai N.9 Stereo 
•Akai 1800 Dual-purpose stereo 8 
track cartridge and tape recorder 

•Brcnell Mk. 5/M Scries III Mono 
•Brenell Mk. 5 Scries III Mono 
•Brenell ST200 2 Tr. Stereo 
•Brenell ST400 4 Tr. Stereo 
•Ferrograph 713 •Ferrograph 702/4 
•Ferrograph 722/4 
Grundig 124 2 Tr. Mono 
Grundig 144 4 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 2 sp. 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 

•Sanyo 990 3 sp. 4 Tr. Stereo 
•Sony 252 4 Tr. 3 sp. Stereo 
•Tandberg IS 2 or 4 Tr./3 sp./Mono 
•Tandberg Series I2X 3 sp. 2/4 Tr. St. 
Telefunken 204 T.S. 
•Telefunken M207 2 sp. 4 Tr. Stereo 
Telefunken 501 4 Tr. T elefunken 203 Stereo/Mono 2 sp.4 T r. 
Telefunken 201 Mono4Tr. 
•Uhcr 714 4 Tr. Mono •Uher Royal de luxe 4 Tr. 4 sp. Stereo 
•Uhcr Varicord 263 Stereo 
BATTERY PORTABLE AND CASSETTE 
Philips EL3302 Cassette Philips RR482 Cassette, AM FM Radio 
Philips RR290 Cassettc/AM Radio 
Tandberg Series 11-2 Ferguson Cassette 3240 
Grundig Cassette C.200 
Aiwa Cassette Batt./Mains 
Philips 2205 Batt./Mains Cassette 
Pyc Cassette 
Sharp 505 2 Tr./2 sp./BM 
National 4 Tr./2 sp./Batt. Mains 
Telefunken 302 4 Tr. 2 sp. Mono 
•Uher 4000L 4 Tr. 2 sp. Mono 
•Uher 4200/44002/4 Tr. 4 sp. Stereo 
•Sony TC800 
POWER PACKS, by Philips, Stella. 

Telefunken and Uher 

• MIXERS by 
Uher, Eagle, Telefunken, D.i., etc. 

• MICROPHONES by 
AKG, Grampian, Rcslo, Acos, Telefunken, Beyer, Sennheiser, etc. 

FOR A FAIR AND DEPENDABLE DEAL IN 

TAPE and HI-FI 
Minimum Deposit and no Interest or Service Charges on H.P. 
up to 18 months free Service during Guarantee period 

■fa Fair Part Exchange Allowance on your old Recorder 
Reconditioned Recorders available to personal shoppers only 

AMPEX TAPE 
SPECIAL OFFER 

Guaranteed Brand New 
500 Series 

(P—Polyester: A—Acetate) 7'L.P. 1800 ft. (P)   2!/- 
7° Standard 1200 ft. (P) 15/- 7" Standard 1200 ft. (A)  12/- 
5r L.P. ll50ft.(P)   17/6 
Si'L.P. 1150 ft. (A)   15/- 
5}'Standard 850 ft. (A) ... 12/6 
5'D.P. 1200 ft. (P)   17/6 5* L.P. 900 ft. (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 postfree in U.K. 
Bib and E.M.I, splicers. Matching 
transformers, Defluxers, Bulk 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.I., etc. 
Cassettes by Philips, etc. 
Headphones by AKG, Ampex, Akai, 
Sansui, Nikko, Philips, Koss. 

HI-FI DEPT. 
• AMPLIFIERS 
Quad, Rogers. Arena, Philips, 
Goodman, Nikko, Dccca, 
Leak, Rotel, 
Armstrong, T riplctone, 
Tandberg. Tclcton.  
• 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. II less 
cartridge, £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, Cabinets, etc. 

• Microphones extra 

169-173 STREATHAM HIGH ROAD, LONDON, S.W.I6 
BZ"s,^ZasiacnU^ 0I'769 0466: 0'-769 0192 

Please note this is our only address. Free parking Prentis Road, 2 mins. away 
OPEN ALL DAY SATURDAY — CLOSED ALL DAY WEDNESDAY. 
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GUARANTEED QUALITY & SATISFACTION 

4 TRACK STEREO/MONO 
12 mo nthly Cash 

Deposit Instalments Price 
Philips 3312   . 23 4 1 3 14 5 67 17 
Philips N4404   . 28 0 0 4 11 8 83 0 
Ferguson 3232 ... . 33 5 0 5 j 10 93 5 
Sanyo MR929   . 33 4 9 5 6 10 97 4 
Sony TC252   . 33 5 0 5 10 10 99 15 
Philips N4407   . 35 0 0 6 13 4 105 0 Akai I7I0L   . 36 6 8 6 1 2 109 0 
Sanyo MR939   ,. 38 13 6 6 2 3 112 0 Grundig TK247 ... 
Sony TCI30 cassette .. 

. 37 10 0 6 5 0 112 10 

. 38 10 0 6 3 4 112 10 
Sony TC230   . 40 11 9 6 15 0 121 II Telcfunken 204TS . 41 19 0 6 13 4 124 19 
Philips N4408   . 47 0 0 7 13 4 139 0 
Tandberg 1241X 
Sony TC540   

. 49 0 0 8 6 8 149 0 

. 50 15 0 8 5 0 149 15 
Akai 1800  . 53 0 0 8 13 0 158 0 
Akai I800SD   . 66 6 8 11 1 2 199 0 
Akai M9  . 65 0 0 10 16 8 195 0 
Sony TC630   . 66 15 0 II 18 0 199 15 Ferrograph 722/4 . 68 16 9 II 6 8 204 16 Revox 1122/24   . 78 15 0 13 2 6 236 5 
Philips Pro 12 ... . 83 10 0 13 16 8 249 10 

CASSETTES 
Sanyo M48M   7 5 0 I 3 4 21 5 0 Sanyo M4I0G Mns/Bat. II 5 0 1 17 6 33 15 0 Philips RR290 + Radio ... II 10 0 1 17 6 34 0 0 Sony TCI00A Mns/Bat. 14 9 3 2 6 8 42 9 6 Sanyo MR4M Mns/Bat. : FM/AM 

16 15 0 2 15 0 49 15 0 Philips 2400 Stereo 22 14 0 3 15 6 68 0 0 Philips2400 incl. L. Spkrs, , 28 14 0 4 15 6 86 0 0 Sony TC 130 Stereo ... 37 10 0 6 5 0 112 10 0 

STEREO TAPE UNITS 

Sanyo MR80I ... 
Sony TC2S2D ... 
Tandberg IMI-X 
Akai 4000O 
Sony TC3SS 
Tandberg 62J64-X 
Ferrograph 702/4 

Deposit 
24 3 0 
24 9 0 
30 0 0 
30 18 8 
34 2 6 
52 6 

12 monthly 
instalments 4 0 6 

4 0 6 
4 19 2 
4 18 4 
5 10 0 
8 14 

64 15 8 10 16 8 

Cash 
Price 72 9 0 

72 15 0 
89 10 0 
89 18 8 

100 2 6 
157 0 
194 15 

£35.0.0. Off 
Akai XV—4-Track stereo Mains/Battery Portable. 
Output 2 watts per channel. 2 built-in speakers. 
4 speeds. Crossfield Head. Supplied complete with 2 
microphones, rechargeable battery and Mains unit. 
Cash Price £145.0.0 H.P. Deposit £49.0.0. 12 Monthly 
instalments £8.8.0. Total H.P. price £149.16.0. 
£50.0.0 Off. 
Akai M9—£145.0.0. H.P. Terms. Deposit £49.0.0. 
12 Monthly Instalments £8.0.0. Total H.P. price 
£149.16.0. 

BATTERY MH-Fli-M 
Philips RR290 ... ... II 10 0 1 17 6 34 0 0 
Grundig C200 ... ... 12 7 6 2 0 10 37 17 6 
Philips RR482 ... ... 18 4 0 3 0 8 54 12 0 
Telefunken 300TS ... 19 5 0 3 4 2 57 15 0 
Telefunken 302TS ... 22 15 0 3 15 10 68 5 0 
Uher 4000L ... 48 10 0 8 1 8 145 10 0 
Uher 4200/4400 ... ... 62 10 0 10 7 II 167 5 0 

IWTEREST FREE H.P. TERMS 
EXCEPT SPECIAL OFFERS 
OPEN SATURDAY 6 p.m. FRIDAY 6.30 p.m. IF UNABLE TO 
CALL, WRITE FOR BROCHURES, PART EXCHANGES, 
IB and 24 MONTHLY TERMS 

SPECIAL OFFER 

SANYO MR 999 STEREO (illustrated) 
• 4-Track • 3 Speeds • Sound-on-Sound • Sound-with-Sound # 2 Detachable Speaker 
Boxes • Output 2 x 10 watts Music Power • Natural Wood Cabinet • Supplied complete 
with 2 Dynamic Microphones: 7* Demonstra- 
tion Tape, leads, etc.. Makers 12 months 
guarantee and instructions • Automatic 
Shut-Off. 
List Price £132.5.0 OUR PRICE 95 gns 
Deposit £33.15.0 12 Payments of £5.18.3. 
Total HP Price £104.14.0. 
SANYO MR-910 STEREO 
• 4-Track • 2 Speeds. 7^ and 3| i.p.s. and 7" 
Reels •2x4* Permanent Dynamic speakers • 
Sound-on-Sound with optional adapter • Sound-with-Sound * Supplied complete with 
2 Microphones, T Tape, Audio leads, Makers 
12 Months guarantee and Full instructions. 
Lilt Price £84.15.0. OUR PRICE 62 gns 
Deposit £21.14.0. 12 Payments of £3.17.10. 
Total HP Price £68.7.2. 

THE RECORDER CO. 

(DEPT. R) 186-188 WEST END LANE • WEST HAMPSTEAD ■ LONDON ■ NW6 Telephone. 01-794 4977 

F CAVE 

5 BRIDGE STREET 

RICHMOND 
SURREY 

TOP DISCOUNTS Tel. 01-948 1441 uptoBpm 

RECORD DEPARTMENT 
C REDIT TERMS 
DEMONSTRATIONS 
REPAIR FACILITIES 

TAPE RECORDERS List Price Cash Price 
Revox 1122/1124£236 5 0 £208 10 0 Revox 1302/1304£204 15 0 £180 10 0 
Revox 1322/1324£236 5 0 £208 0 0 
Revox I222/I224£246 15 0 £217 10 0 Ferrograph 713 £188 10 0 £166 0 0 Ferro. 702/704.. £207 7 0 £180 10 0 Fcrro. 722/724...£242 10 9 £202 19 0 
Akai 4000D ... £89 19 | £71 19 0 
Akai I7I9L .. £109 0 0 £95 18 0 
Akai 4000 .. £124 18 0 £103 19 0 
AkaiXSOOOL ...£177 19 6 £156 13 0 
Akai X5000W ...£177 19 6 £156 13 0 
Akai MI0L ...£245 1 0 £215 13 0 
Tandberg 64X .. £147 13 0 £121 4 0 
Tand. 1221/I224 £154 0 0 £135 10 0 
Philips 4302 Auto £35 17 6 £30 16 0 
Philips 4307 ... £49 10 0 £42 10 0 Philips 4404 ... £83 0 0 £71 5 0 
Philips 2401 ... £81 0 0 £71 5 0 Philips 2502 Auto Changer Cassette 

£49 10 0 £42 II 0 
Philips 2401 Including Speakers 

£99 0 0 £87 0 0 
Philips EL3302 £28 7 0 £21 10 0 
Sanyo Cassette £20 19 6 Telefunken M50I £43 11 6 £38 8 0 Telef'n M204TS £124 19 0 £109 18 0 
Grundig TKI20 £39 5 0 £28 18 0 
Grundig TKI24 £44 18 0 £35 7 0 
Grundig TKI44 £49 19 0 £42 5 0 
Grundig TK149 £57 12 8 £46 19 0 
Grundig TKI2I £54 15 7 £45 19 0 
Grundig TKI4I £59 4 8 £49 14 0 
Grundig TK 146 £68 2 10 £57 3 0 
Truvox R44 £45 10 0 
Teleton T710 ... £34 15 0 £30 10 0 
Teleton 5L40 ... £37 10 0 £32 19 0 Teleton FXB 510D£52 10 0 £46 0 0 
Crown CTR8750 £32 11 0 £24 19 0 
Marconiph. 4218 £89 11 0 £80 10 0 
Marconiph. 4248 £52 14 0 £47 7 0 

List Price Cash Price Standard Cassette £15 15 0 
TANDBERG. UHER, VORTEXION. 
AIWA. SANSUI, PIONEER. 
Send for lists of special discount prices. 
HEADSETS Akai ASE 9 ... £6 10 0 £5 14 0 
Akai ASE 20 ... £9 0 0 £7 18 0 
AkaiAEH 10 ... £20 0 0 £17 0 0 
Beyer DT 48 ... £33 18 0 £27 19 0 
Beyer DT 48S ... £33 14 0 £28 13 0 
Beyer DT 100 ... £13 18 6 £1117 0 
Beyer DT 109 ... £23 18 6 £20 7 0 
Beyer DT 480 ... £29 5 0 £24 17 0 
Eagle SE I ... £4 19 9 £4 7 0 
Pioneer SE 50 ... £19 3 8 £16 6 0 
Pioneer SE 30 ... £12 12 0 £10 14 0 Pioneer SE 20 ... £7 2 11 £6 2 0 
Pioneer SE 2P ... £6 15 5 £5 15 0 
Rotel RH 600 ... £5 10 0 £4 14 0 Rotel RH 711 ... £9 0 0 £7 13 0 
Sansui SS 2 ... £7 14 6 £6 12 0 
SansuiSS 20 ... £17 10 0 £14 0 0 
Secom 650 ... £3 12 0 
Teleton SH 30IP £4 0 0 £3 10 0 
MICROPHONES 
BeyerS'starXIN £19 18 0 £16 18 0 
Beyer,. XIHLM £23 I 6 £19 12 0 
Beyer M64 ... £10 7 0 £8 16 0 
Beyer M64 SH .. . £14 7 0 £12 4 0 
Beyer M67 ... £29 6 0 £24 18 0 
Beyer M260 ... £25 0 0 £21 5 0 
Beyer MSI HL... £11 SO £9 11 0 
Beyer M8I8HL £22 18 6 £19 10 0 
Beyer M55 HL... £8 18 0 £7 11 0 
Eagle DM16 HL £6 12 4 £5 15 0 
Eagle DM58 ... £11 0 6 £9 13 0 
A.K.G. D9D HL £7 0 0 £6 3 0 
A.K.G. D109 ... £12 0 0 £10 10 0 
A.K.G. Dl 19 ES £27 0 0 £23 12 0 
A.K.G. D202ES £32 0 0 £28 0 0 
Akai DM13 ... £7 10 0 £6 M 0 

List Price Cash Price Akai ADM5 ... £4 15 0 £4 3 0 
Akai ADM 10 ... £5 10 0 £4 16 0 
Akai AFM4 ... £3 17 6 £3 8 0 
Tand. TM3 for 6X £7 10 0 £6 11 0 Tandberg TM4 £12 10 0 £10 19 0 
Tandberg TM4 Hand Microphone 

£7 10 0 £6 110 AMPLIFIERS 
Armstrong 521 £56 0 0 £48 10 0 Ferrograph F307 Stereo Amplifier 

£59 0 0 £49 0 0 Leak 30 Stereo Amplifier (Chassis) 
£53 0 0 £41 19 0 Leak 70 Stereo Amplifier (Chassis) 
£63 0 0 £52 0 0 

Lux SQI220 Stereo Amplifier 
£124 10 0 £95 0 0 

Lux SQ77T Stereo Amplifier 
£67 7 6 £48 19 0 Lux SQS05 Stereo Amplifier 
£97 10 0 £65 19 0 

Rotel 100 Stereo Amplifier 
£45 10 0 £37 10 0 

Quad 303 and 33 Stereo Amplifier 
£98 0 0 £87 19 0 

RevoxASOAmp £106 I 0 £92 19 0 
Teleton SAQ 203E Stereo Amplifier 

£27 15 0 £21 IS 0 
Tele, SAQ I50E £26 5 0 £22 5 0 
Teleton SAQ I50E l2Watt Stereo Amp. 

£26 5 0 £22 5 0 
Teleton GAI0I Stereo Amplifier 

£37 10 0 £31 00 
We stock a very wide range of loud- 
speakers, including BOWERS & 
WILKINS, GOODMANS, LEAK. QUAD. 
ROGERS, LOWTHER, SANSUI, AR. 
TANDBERG. CELESTION, KEF. WHARFEDALE, RADON. TANNOY, 
PIONEER. JORDAN-WATTS. SONAB. 

PHILIPS 

YOU CAN BUY BETTER AT CAVES 
BASF LOW NOISE HIGH 

5" 900' 
7* 1800' 
Sr 1800' 
7* 2400' 
5" 1800' 
51* 2400' 
7* 3600' EMI LOW NOISE ROUND 
PACK TAPE AT SPECIAL 
DISCOUNT PRICES 
7* 1200'21/-51" 1200'22/97* 1800'29/9 
BASF MAGNETIC TAPE 

TAPE Cash Cash 
List Singles 6 or more 
37/9 27/5 ??/• 62/1 45/5 41/- 
61/11 AS 16 40/9 
If'I 56/3 50/4 
61/9 45/4 40/7 
76/5 56/3 50/2 
95/1 70/1 62/4 

7* 1200' 39/7 28/6 26/4 5* 900' 34/3 24/9 22/9 51"1200' 39/5 28/6 26/2 7* 1800' 56/7 4i/J 37/4 5}" 1800' 56/5 41/3 37/5 7* 2400' 69/7 51/. 45/9 5" 1800' 56/3 41/3 37/- 51" 2400' 69/5 51/- 45/7 
7* 3600' 86/7 63/» 56/10 BASF CASSETTES 
C60 17/7 II/. 9/9 C90 25/1 16/3 14/9 CI20 33/7 II/6 19/6 PHILIPS CASSETTES 
C30 10/7 8/6 7/6 C60 17/7 13/6 12/6 C90 25/- 19/6 17/6 CI20 33/7 26/- 23/- 
Musicassettes and all brands of 8 tr 
stereo cassettes at 15% discount. 
ALL TAPE AND CASSETTE ORDERS 
3/6 POSTAGE AND PACKING 
PACKING AND CARRIAGE AND 
INSURANCE EXTRA. SEND STAMPS 
FOR LISTS OF SPECIAL DISCOUNT 
PRICES.  
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X-5QOQ 

lor 

countless 

quality benefits 

AKAI's X-5000 stereo tape recorder is 
that one instrument in one million. But 
why? Easy! It's the one that gives you 
all the benefits of highly-stylized pro- 
fessional equipment in easy-to-use, 
every-day efficiency. So what else docs 
it have? Plenty! There's a wide-wide 
frequency response range with AKAI's 
ingenious CROSS-FIELD HEAD. Is 
that all? Far from it! There's extra- 
smooth operation with an all-silicon 
transistor/lC amplifier and 4-track 
stereo/monaural recording and play- 
back. What more is there? Lots! There's 
automatic shut-off and pause control. 
You say that we haven't given a million 
reasons. Listen, AKAI sells audio instru- 
ments—not adding machines! But there 
are well over one million AKAI users. 
And figures don't lie. 

CROSS-FIELD HEAD 

I / 

m 

\ 
•3 

» 
[ 

4- 

(•) 
SOOQ W 

Prove it by the sound! 
 prove it with 

AKAI Model X-SOOO 

Audio Products, Pullin Photographic, Rank Aldis: P.O. Box 70, Great West Road, Brentford, Middlesex Tel: 01 568-9222 
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