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for every purpose 

The DP4 

Designed 
P.A., ta 

Designed for general use 
—P.A., tape recording etc. 

The DP6 

Small in size, large in 
performance. As a lavalier 
type and for panel mount- 
ing on control units etc. 

>r 
The GC/1 Cardioid 

For stage and church work, 
P.A. use, lecture halls etc., 
where acoustic feedback 
is a serious problem. 

The GR/1 and GR/2 Ribbon 

Ideal for studio and similar 
uses, when a high stan- 
dard of fidelity is essential. 
Easily replaceable ribbon 
assembly. 

Other models and a full range of stands, 
reflectors, windshields and accessories available 

All microphones are manufactured in a special section of 
our works, under strictly controlled conditions with 
stringent test and inspection at every stage. 
Each and every microphone is individually tested both 
aurally and on Bruel & Kjoer visual and graphic recording 
test equipment for conformity to a prescribed performance. 

/Ciramplanjsoutio equipment 
' Intepritv that vc Integrity that you hear 

Send for leaflet giving full details 

Don't miss this 

Value for 

moneyoffer 

O Q 

PHILIPS Family Tape Recorder 
EL 3573 (4305) 

List price £46.13.11 

OUR PRICE only SB gns. 

One of a famous line of high 
quality, low-cost family tape 
recorders, this model is hand- 
somely styled in black, with a 
grey lid and brushed aluminium 
control panel. 
Records and plays back on four 
tracks at two speeds; IfandSjips. 
Mixing, monitoring, personal 
listening and parallel track 
facilities. 
All transistor for instant recording 
and playback. 
Push-button controls for record 
(with safety interlock), playback, 
fast wind, re-wind, pause and stop. 
Separate controls for on-off/ 
volume, tone microphone and 
radio/gramophone recording level. 
8"x3" loudspeaker for full, rich 
sound. 

Also from R.E.W.the 

complete PHILIPS 

range including: 
Philips EL 3302 Cassette Battery Tape 
Recorder, list price £32 Is. 7d. our price 
only 25 sns. 
Philips EL 3575 Stereo Tape Recorder, 
list price £101 19s. 4d. our price only 
72 gns. 
Philips PRO 12, professional quality Tape 
Recorder £242 7s. 4d. 
Philips Stereo 4408 £136 3s. lOd. 
Philips N4404 £80. 
Philips N2205 Mains/Battery Cassette 
Recorder. High quality. £43 3s. Od. 

Excellent frequency response. 
Illuminated recording level indica- 
tor. Mains on-off lamp. 
Tape position indicator with push- 
button zero re-set. 
Sockets for microphone, gramo- 
phone, radio, second recorder, 
external loudspeaker, headphones 
amplifier and stereo pre-amplifier 
(for stereo playback, duoplay and 
multiplay). 
Suitable for use under tropical 
conditions. 
Supplied with moving coil micro- 
phone, reel of long-play tape, 
empty spool and direct recording/ 
playback lead. 
List Price £46 13s. lid. 
Our price only 36 gns.— 
superb value for money! 

''tregii0* 

Philips N2500 Mains Stereo Cassette 
Player—hear Musicasscttes through your 
hi-fi. £24 13s. 2d. 
Always full range of Philips in stock— 
everything on interest free terms, 
one third cash price deposit, balance 
over twelve months. 

HEADQUARTERS SHOWROOMS AND MAIL 
ORDER: DEPT. TRM, 266-8 UPPER TOOTING ROAD, 
LONDON, S.W.I7. Telephone; 01-672 4471/2 & 9175. 
WEST END SHOWROOMS: 146 CHARING CROSS 
ROAD, LONDON, W.C.2. Telephone: 01-836 3365 
(opposite Astoria Cinema) 

GRAMPIAN REPRODUCERS LTD., 
Hanmrth Trading Estate. Fellham. Middlesex. 01-894 9141 
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Vortexion 

STEREO MIXERS 

These electronic Stereo Mixers range from 
2+2 to 5+5 input channels, with left and right 
outputs at 500 millivolts into 20K ohms up to 
infinity. 
Separate control knobs are provided for L & R 
signals on each stereo channel so that a Mono/ 
Stereo changeover switch provided can give 
from four to ten channels for monaural opera- 
tion, in which state the L & R outputs provide 
identical signals. 
A single knob ganged Master Volume control is 
fitted, plus a pilot indicator. 
The units are mains powered and have the same 
overall dimensions as monaural mixers. 

Also available 

4 Way Monaural Mixers 

6 Way Monaural Mixers 

8 Way Monaural Mixers 

10 Way Monaural Mixers 

200 WATT AMPLIFIER. Can deliver its full audio power at any frequency in the range of 30 c/s—20 Kc/s ±1 db. Less 
than 0.2% distortion at 1 Kc/s. Can be used to drive mechanical devices for which power is over 120 watt on continuous sine wave. 
Input I m W 600 ohms. Output 100-120 v or 200-240 v. Additional matching transformers for other impedances are available. 

30/50 WATT AMPLIFIER. With 4 mixed inputs, and bass and treble tone controls. Can deliver 50 watts of speech and 
music or over 30 watts on continuous sine wave. Main amplifier has a response of 30 c/s—20 Kc/s ±ldb. 0.15% distortion. Outputs 
4, 7.5, 15 ohms and 100 volt line. Models are available with two, three or four mixed inputs for low impedance balanced line 
microphones, pick-up or guitar. 

CP50 AMPLIFIER. An all silicon transistor 50 watt amplifier for mains and 12 volt battery operation, charging its own battery 
and automatically going to battery if mains fail. Protected inputs, and overload and short circuit protected outputs for 8 ohms—15 ohms 
and 100 volt line. Bass and treble controls fitted. Models available with 1 gram and 2 low mic. inputs. I gram and 3 low mic. inputs 
or 4 low mic. inputs. 

100 WATT ALL SILICON AMPLIFIER. A high quality amplifier with 8 ohms—15 ohms and 100 volt line output 
for A.C. Mains. Protection is given for short and open circuit output over driving and over temperature. Input 0.4 v on 100K ohms. 

20/30 WATT MIXER AMPLIFIER. High fidelity all silicon model with F.E.T. input stages to reduce intermodulation 
distortion to a fraction of normal transistor input circuits. The response is level 20 to 20,000 cps within 2 db and over 30 times damping 
factor. At 20 watts output there is less than 0.2% intermodulation even over the microphone stage at full gain with the treble and bass 
controls set level. Standard model 1-low mic. balanced input and Hi Z gram. 

Visit our Demonstration Room No. 150 at the SONEX 70 Hi-Fi Exhibition 
at the Skyway Hotel, 23-26 April 

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London S.W.I9 

Telephone: 01-542 2814 & 01-542 6242/3/4 Telegrams: " Vortexion London S.W.I9 " 

A 

O • # O 

Monaural Electronic Mixers:— 

3 Way Monaural Mixers with P.P.M. 

4 Way Monaural Mixers with P.P.M. 

6 Way Monaural Mixers with P.P.M. 

8 Way Monaural Mixers with P.P.M. 
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ONE WAY TO SATISFACTION 
4 TRACK STEREO/MONO STEREO TAPE UNITS 

12 Monthly Cosh 
Deposit Payments Price 
£ s. d. £ s. d. £ s. d. 

Philips EL33I2 ... 23 4 1 3 14 5 67 17 1 
Philips 4404  26 17 0 4 5 0 77 17 0 
Ferguson 3232 33 5 0 5 1 10 93 5 0 
Sanyo MR-929 33 4 9 5 6 10 97 4 9 
Sony TC260  33 0 0 5 10 0 99 0 0 
Philips 4407  35 15 10 5 13 4 103 15 4 
Akai I7I0W 37 15 7 6 2 1 III 0 5 
Sanyo MR939 38 13 6 6 2 3 112 0 2 
Telcfunken 204TS... 41 13 0 6 18 10 124 19 0 
Grundig TK247 ... 45 10 9 7 2 4 130 18 9 
Philips 4408  46 19 5 7 8 9 136 3 10 
Sony TC530 49 12 3 8 1 8 146 12 3 
Beocord 2000K ... 53 5 0 8 17 6 159 15 0 
Beocord 2000T ... 55 5 0 9 4 2 165 15 0 
National Console- 

Aire   61 16 8 10 5 4 185 0 0 
Ferrograph 722/4... 65 3 1 10 15 0 194 3 1 
Akai M9   68 12 4 10 16 8 198 12 4 

4 TRACK MONAURAL 
Fidelity Braemar... II 12 8 1 17 4 34 4 8 
Ferguson 3226 15 9 0 2 II 7 46 6 0 
Grundig TKI40 ... 16 10 1 2 II II 47 13 1 
Philips 4307 16 15 3 2 13 1 48 II II 
Ferguson 3238 20 12 0 3 5 0 59 12 0 
Ferguson 3216 ... 22 16 0 3 12 2 66 2 0 
Wyndsor Vanguard 25 4 0 4 4 0 75 12 0 
Tandberg 1541 26 15 3 4 10 0 80 15 3 
Reps HWI0 4-7 ... 28 16 9 4 II 2 83 10 1 

/ 2 Monthly Cash Deposit Payments Price £ s. d. £ s. d. £ s. d. 
Sanyo MR-SOI ... 27 9 5 4 6 8 79 9 5 Sony TC355  33 7 6 5 113 100 2 6 Akai 3000D  35 0 3 5 10 7 101 6 II Beocord 1500 ... 42 15 0 6 18 4 125 15 0 Ferrograph 702 704 58 8 5 9 118 173 8 5 

MAINS TWIN TRACK 
Fidelity Braemar... 10 9 8 1 15 0 31 9 0 Ferguson 3224 ... II 12 8 1 16 10 33 14 0 Grundig TKI20 ... 14 0 3 2 3 9 40 5 3 Beocord 1100 ... 28 5 0 4 14 2 84 15 0 Brenell Mk. V/3Std. 36 8 2 5 16 7 106 16 8 Brenell Mk. V 3 Mtr. 39 8 3 6 4 6 114 1 9 Ferrograph 713 ... 51 6 3 8 10 0 153 6 3 Ferrograph 7I3H... 53 14 6 8 17 6 160 4 6 

BATTERY OPERATED 
National RQ-II3S 7 13 5 1 5 7 23 0 3 Philips 3302 Cassette II 17 1 15 0 32 1 7 Sharp RD505 Bat./ 

Mns 13 12 8 2 5 0 40 12 8 Telefunken 300 ... 15 IS 0 2 12 6 47 5 0 Sony TC2I0  16 0 0 2 13 4 48 0 0 Telefunken 301 ... 17 17 0 2 19 6 53 II 0 Telefunken 302 ... 19 12 0 3 5 4 58 16 0 
Sanyo MRI5I Stereo 30 4 1 5 0 0 90 4 Uher 4000L ... 44 13 1 7 8 4 133 13 1 

INTEREST FREE H.P. TERMS. OPEN 
SATURDAY 6 p.m. FRIDAY 6.30 p.m. 
IF UNABLE TO CALL, WRITE FOR 
BROCHURES. PART EXCHANGES. 
ALSO 18 AND 24 MONTHLY TERMS 

SPECIAL OFFER 

TELEFUNKEN 300 
•A'Tclefunkcn 300TS Battery/Portable. ★5' Tape 
capacity. -^Volume and Stop/Start controls in 
handle. -^Complete with microphone. 
Reduced from 61 jn$. Our Price 45gns. 
TELEFUNKEN 301 
Similar Specifications as for Model 300 but 
4-track. Reduced from £70 17s. 6d. 

Our Price Signs. 
TELEFUNKEN 302 
^f4-Track. -£2 Speeds, 3i and I £ i.p.s. 
Reduced from £77 8s. 9d. Our Price 56gns. 
TELEFUNKEN 203TS 
■ArMono,'Stereo. ★4-track. ★Sound-on-Sound. ★2 speeds, 3i and IJ i.p.s. ★Complete with 
™u«J"om086C.nS. O"1" P"" 

XV 

(DEPT. T) 186-188 WEST END LANE, WEST HAMPSTEAD, LONDON, NW6 
Telephone: 01-794 4977 

AU. TNC NEW MOOCIS 
ADVICE ON CNEATIVE RECORD MC 
RJU. LIST Of TAPE RECORD MO CUJRS 

NOW AVAILABLE 

TAPE RECORDING YEARBOOK 

COMPLETELY NEW NINTH EDITION PRICE 10'6 POST FREE 
A Alust for all Recording Enthusiasts 

Not only a Comprehensive Catalogue Section but also im- 
portant Articles by TAPE Recording Magazine's team of Experts, 
including :— 

JOHN BORWICK 
DOUGLAS BROWN 
ROBERT HIRST 
FRED JUDD 
DENYS KILLICK 

MAKE SURE OF YOUR COPY 

NOW by posting this coupon and re- 

mittance to:— 

TAPE RECORDING YEARBOOK, 
PRESTIGE HOUSE, 

14-18 HOLBORN, LONDON, E.C.I 

j TAPE RECORDING YEARBOOK 

■ NINTH EDITION, PRICE 10/6d. POST FREE {U.S.A. $1.75) 

| Please supply me with copy/ies. 

| I enclose my cheque/postal order for  

I TO :   

j REMITTANCE. MUST ACCOMPANY ORDER 

j Cheques and Postal Orders to be made payable 
• to Print and Press Services Ltd. 
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Tandberg 

Solvsuper 

1071 _ 

ft 

||-' ■' .-l 

' " —— 

» 

TAPE 
RECORDING 
MAGAZINE 

The Solvsuper 10-71 is a combined AM/FM tuner and 
stereo amplifier in a compact, elegant teak case. It combines 
a remarkable list of facilities with Tandberg's renowned 
quality of faithful sound. Just look at these features, then 
compare the price with any other radio of similar quality. 
* 5 wave bands (long, medium and two short wave bands 

plus an FM band). A fertile aerial serves long and medium 
waves. 

* Automatic frequency control on FM. 
* Station markers on dial to facilitate FM tuning. 
* Ready for installation of FM multiplex decoder (an 

optional extra). 
* Stereo indicator (glows when receiving stereo broadcasts). 
* Output power: 6 watts on each channel RMS. 
* Bass and treble controls continuously variable + lOdb. 
* Will feed radio signals to a magnetic tape recorder and 

replay the tape signal simultaneously. 
* Equalisation to RIAA specification for magnetic gramophone 

pickups. 
* Price: £75.18.0. 

Compare our Performance —then Compare our Price! 

1 Please send me full details of the Tandberg Solvsuper 10-71 Q] - 
_ the full range of Tandberg audio products 0 _ 
| Please lick appropriate box(es) Jij 

NAME  
| ADDRESS  | 

| Elstone Electronics Ltd.,I 
Dept. TM4 Hereford House, I 11IJ |jf^rC 

p Vicar Lane, Leeds, 2. | 

Incorporating TAPE RECORDING & HI-FI MAGAZINE 
and STEREO SOUND MAGAZINE 

Vol. 13 No. 7 July 1969 

IN THIS ISSUE 

Tape trends and tape talk 222 
Douglas Brown 

Techniques—BE PREPARED 223 
Denys Killick 

Action—THE SECOND ATTEMPT 225 
Basil Dawson and John Claxton 

RECORDING THE REFORM 226 
James D. Liddane 

PROJECT ALPHA 230 
Cyril Clouts 

Cross Talk 233 
by Audios 

BATTLE OF BRITAIN 1969 234 
NATURE NOTES 237 

Richard Margoschis 
Test Bench—PHILIPS 4408 238 

SONY TC355 241 
Music on Tape—3| ips Stereo 243 

Musicassettes 245 
New Products 246 

Advertisement Inquiry Service 249 

We apologise for the late publication of this and recent 
issues. The delay has been entirely due to a printers' in- 
dustrial dispute which of course is outside our control. It 
is hoped that following a recent settlement normal publi- 
cation dates will be resumed in the near future. In the 
meantime we would ask readers to be good enough to 
bear with us. 

COVER PH OTOGRAPH;At Madame Tussoud's in London the Battle of 
Britain is being rc-crcoted os a son et lumicre spectacle, and the entire 
show is controlled by tape. Here we see the interior of a Heinkel bomber 
as it would have appeared to the Nazi raiders. Full story on page 234 this 
month. 

" TAPE Recording Magazine " is published on the third Wednesday in the 
month, by Print and Press Services Ltd., from Prestige House, 14,18 Holborn. 
London, E.C.I. 

" TAPE Recording Magazine " is available by a postal subscription of 25s. 
per annum (U.S.A. and Australia $3.75) including postage, or it can be obtained 
at newsagents, bookstalls and radio and music dealers. In the event of difTiculty. 
write to the Publishers at Prestige House, 14 18, Holborn, London, E.C.I. 

Back numbers, if still in print, are available, at 2s. 6d. per copy. 
Address all communications 

PRESTIGE HOUSE, 
14 18 HOLBORN, LONDON, E.C.I 

EDITORIAL 
01-242 4742 

Publisher, 
R. DOUGLAS BROWN 

ADVERTISING 
01-242 4851 

Editor, 
DENYS G. KILLICK 

Advertisement Manager, VIVIENNE GOODING 
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Tape trends and tape talk 

By Douglas Brown 

THE TAPE RECORDER has been recommended 
as an aid to marriage harmony. The message is: 
when circumstances keep you away from your wife, 
send her a tape. 

The Westminster Bank recently asked young men 
engaged in the export drive to fill in a question- 
naire as part of a national competition. The 14 
award winners almost unanimously agreed that one 
of the greatest hazards facing the export salesman 
is the disruption of family life, wives' loneliness 
during the husbands' frequent absences and the 
difficulties of planning ahead for holidays and social 
events. 

One of the £1,000 top winners, Mr. Colin Brook, 
offered a recipe which he has proved in practice. 
Every week, when he is abroad, he sends home a 
tape recording to his wife and children. 

* * * 

ALTHOUGH some enthusiasts look down their 
noses at it as the least creative form of tape record- 
ing (they are wrong), tape-spondence is probably 
the most significant growth area of amateur record- 
ing activity. 

The Tape Corresponding Group of the Federa- 
tion of British Tape Recordists and Clubs is now 
well launched and the individual membership of 
the Federation now outstrips the membership organ- 
ised in local clubs. There is a growing interest in 
the Federation overseas, particularly in the form 
of applications from Australia, and there is friendly 
contact with the Australian Tape Recordists' Asso- 
ciation. 

The A.T.R.A. itself now boasts 500 individual 
members " down under " and one of the most suc- 
cessful fields of activity there, is the regular circu- 
lation of Round Robin tapes. There are 45 separate 
Round Robins at present, 11 mono two-track, 12 
mono four-track, nine stereo, eight international, 
one junior and four covering specialised fields. 

It is particularly in the specialised fields that we 
might have expected to see a greater growth of 
Round Robins in this country. Enthusiasts for 
cinema organs have tried this in the past, and I 
have heard of several other efforts. But wouldn't it 
interest social workers or teachers or yachtsmen or 
amateur politicians to exchange ideas on tape? 

* * * 

THE BRITISH FEDERATION is holding its 
annual general meeting this month and, in one 
respect, it will be a sad occasion. Alan Stableford 
has indicated that he will not stand again as chair- 
man of the organisation. 

The name of Alan Stableford has been closely 
associated with amateur recording in Britain since 
it began in the '50s. He helped to found the club 

movement and the British Contest. For years he 
was the principal British spokesman at the inter- 
national Federation and Contest sessions and I 
have many precious memories of the interesting 
and enjoyable hours spent in his company in many 
countries. Though it took some of our more solemn 
European friends quite a long time to understand 
and appreciate Alan's special brand of British 
humour, he became an extremely popular figure 
who has been greatly missed in more recent years. 

Personal misfortune has made it impossible for 
him to participate in the same way recently, but his 
many friends everywhere will hope that circum- 
stances will so evolve that he will soon be again 
fully involved. 

* * * 

THE FINAL JUDGING in the British Amateur 
Tape Recording Contest and the selection of "The 
Tape of the Year" took place in London earlier 
this month. Full results will be published in our 
next issue. 

John Berwick, John Crabbe, Donald Aldous, 
John Bradley, Fred Judd, Brenda Marriott and I 
judged the individual categories and the " Tape of 
the Year" was selected by a panel composed of 
Anne Duchene, Eric Robinson, Timothy Eckersley, 
Matthew Norgate and Christopher Nupen. 

The prize presentations will be staged at the 
Audio Fair at Olympia in October. More details 
later. 

* * * 

THE FEDERATION has announced its own 
annual tape recording contest—for four-minute 
tapes on the theme: " Say what you will, the coun- 
tryside is still. ..." Closing date is July 31st Fuller 
information can be obtained from the Contest Sec- 
retary at 33 Fairlawnes, Maldon Road, Wallington, 
Surrey. 

* * * 

APOLOGIES to those impatiently awaiting the 
first in the new series of Tape Recording Hand- 
books. Publication was delayed beyond the prom- 
ised May date, but orders are now being dealt with. 
Other titles will follow approximately at monthly 
intervals. 

* * * 

IN TAPE TRENDS last month I gave details of 
an International programme for sound and sound 
recording amateurs being broadcast by Prague radio. 
Information has now been received that the broad- 
casts will in future take place at 09.00 hours GMT on 
Saturdays only on the single frequency of 9505 kHz. 
As previously mentioned the programme is timed to 
run for 30 minutes and the address for contributions 
is: Radio Prague, Magazin fiir Ton und Tonband- 
freunde, Prague 2, Czechoslovakia. 
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TECHNIQUES BY DENYS KILLICK 

WHEN OUT AND ABOUT WITH A BATTERY 

PORTABLE REMEMBER THE SCOUT MOTTO 

BE PREPARED 

" Dl'- prepared" say the Boy Scouts. 
f For the sake of this motto their 

organisation and its individual members 
have had to endure a great deal of witless 
ridicule. Yet in those two words is ex- 
pressed the philosophy that will lead to 
success in more than one field of activity. 
When using portable battery operated 
tape recorders " being prepared" ac- 
curately sums up the expert approach 
to the job. 

It is not surprising that in this maga- 
zine we find ourselves continually refer- 
ring back to discussions on the funda- 
mental nature of sound itself. Since we 
are concerned with recording sound then 
the more we know about its properties 
the more likely we arc to succeed. With- 
out attempting to delve deeply into tech- 
nicalities it will be readily understood 
that one of the more obvious properties 
of sound is that of impermanence. 

A sound is made, it exists for a cer- 
tain space of time then gradually dies 
away and is not heard again. Not ever. 
Perhaps the sound can be repeated, but 
it will not be that first sound, only an- 
other and probably slightly different 
version of it. It's rather like striking 
a match to produce a flame. Once 
a particular match has burnt and 
its flame has disappeared it is fin- 
ished. Another match from the same 
box will perhaps produce a similar flame 
but it will not be the same one. If our 
first match happened to be the last in the 
box then as it burnt away it might offer 
us a once-and-for-all chance — until 
the opportunity arises to buy another 
box. 

So it often is with sound recording, 
except that all too frequently we find 
we are doing the equivalent of striking 
the last match with little or no prospect 
of acquiring another box. Once a sound 

00 
a/ 

Yes, we do know that Scouts now have 
a new look, so we apologise to the Scout 
Association for our irreverence. To prove 
how seriously Scouts take their record- 
ing activities see the report of the £1,000 
Scout recording contest on page 237. 

is heard it will pass for ever into the 
wasteland of eternity with its energy dis- 
sipated into the surrounding space. No 
power on earth can bring it back. The 
most we can do is to " steal" some of its 
energy to set up electrical impulses in a 
microphone which in turn are amplified 
and then registered as a magnetic trace 
on tape so that a loudspeaker might arti- 
ficially reproduce a noise that is recog- 
nisably similar to the original. 

Does that seem a little hard? Perhaps 
so, but it clearly describes what sound 

recording is all about. Let's not kid 
ourselves. The audible impulses produced 
at the loudspeaker do not recreate the 
original sound at all; they merely simu- 
late its properties and give us a—more or 
less—realistic impression of hearing that 
original sound again. The better the im- 
pression the better the recording. 

But to return to this quality of im- 
permanence, I do want to stress how im- 
portant it is in relation to the way in 
which recording projects are undertaken. 
The most direct analogy is perhaps with 
action photography. Once a particular 
movement has started it must finish at 
some point. If the photographer fails to 
expose his film during the course of that 
movement he has lost it for ever. 
Obviously a different approach is re- 
quired to that needed for, say, photo- 
graphing a building which as a concrete 
(no pun intended!) entity will be stand- 
ing four-square in front of the photo- 
grapher for the rest of the day, tomorrow, 
next year and the year after. 

The perfect tool for dealing with this 
elusive nature of impermanent sound is 
the portable recorder. It might be cassette 
or it might be spool to spool; the type 
makes not the slightest difference. Slung 
on its shoulder strap such an instrument 
is—or should be—ready for instant use 
at the flick of a switch. The carrying 
of such a machine is one way of being 
prepared. 

This in itself is not enough. If it was 
we would all of us be producing brilliant 
recordings all the time. No, the first basic 
rule of preparedness is for the recordist 
to be at the right place at the right time. 
This is not as easy as it sounds. In the 
cases of fixed events taking place at pub- 
lished or advertised times there is 
obviously no problem. Unfortunately 

Please mm to page 229 
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Detailed layout of the church in which our " Action " team undertook their second 
attempt at live stereo recording. Cable runs and microphone positions are clearly 

marked, together with performers' locations. 
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OUR ACTION TEAM DESCRIBE THEIR NEXT 

EXPERIENCE IN LIVE STEREOPHONY 

THE SECOND ATTEMPT 

By Basil Dawson and John Claxton 

TN describing our first experiments with 
A live stereophonic recordings in May 
we had to admit to partial failure. But 
as incurable optimists we feel it more 
appropriate to think of that episode as a 
partial success. One thing was certain— 
to gain experience in stereo recording 
we would need more live programmes on 
which to exercise our somewhat dubious 
talents. Perhaps our next endeavour 
would give us better results; at least it 
was unlikely that we should find our- 
selves having to cope with sound sources 
scattered up and down the length of a 
large building as happened last time. 

It always amazes us when " enthu- 
siasts " complain that they can never 
find subjects to record. We have found 
there are always plenty of musical events 
taking place locally and as a rule a proper 
approach to the organisers will result in 
the necessary permission to record. Often 
we arc given not only this bare authority 
to use our equipment but a great deal 
of interest and willing co-operation as 
well. 

So we began to look around for the 
possibility of another session. These 
things are frequently a matter of pure 
chance. By sheer good fortune a relative 
happened to spot a poster advertising 
a forthcoming recital by the London Bach 
Society, It was to be given at the Church 
of St. John the Divine, Kcnnington, a 
church with which one of us has been 
fairly closely connected for some years. 
When this information reached us we 
considered whether we dare ask per- 
mission to record; the London Bach 
Society uses a number of professional 
performers. However, through the good 
offices of the vicar we were put in touch 
with the secretary of the Society and after 
explaining the circumstances permission 
was given exceptionally by the conductor 
and the performers for a private re- 
cording to be made. 

We looked forward to this event with 
great enthusiasm for we were well aware 
of the extremely high standards of this 
nationally known choir. There was no 

doubt in our minds that this would be 
the finest performance we had yet had the 
opportunity to tackle. A mass by Anthony 
Milner which had never before been re- 
corded was to be performed at the re- 
cital and it was, of course, necessary for 
us to obtain the composer's consent. 

Dr. Steinitz, the conductor, was most 
helpful. Thanks to his interest in our 
operations we were able to attend at the 
first of the two rehearsals held in the 
church. This was invaluable since it 
enabled us to see the layout of the choir 
and performers and so plan the disposi- 
tion of our microphones, cable runs and 
recording station. The second and final 
rehearsal in the church was to be on the 
same evening as the recital, preceding it 
so as to allow about three-quarters of an 
hour interval between them. 

When working in churches the verger 
is always a power to be reckoned with. 
He is responsible for allocating space 
as well as ensuring that microphones 
and cables do not interfere with either 
the pleasure or the safety of the public. 
Usually vergers are cheerful people ready 
to give willing assistance to recordists 
and the present case was no exception. 

On the afternoon of the recital we 
arrived with all our gear at the church 
where by pre-arrangement the verger 
was wailing to let us in. Using the 
sacristy for our recording station we set 
to and established all the equipment be- 
fore the choir came. All the cable runs 
were carefully laid along and attached 
to the altar rails and the wrought iron 
screens so that no aisle or passageway 
was obstructed. We also had to make sure 
that the cables themselves were not ob- 
trusive. They do say that practice makes 
perfect and from past experience we were 
able to get ourselves into the " rcady-to- 
go " condition by the time the first mem- 
bers of the choir began to arrive. 

The choir itself was some fifty strong 
arranged in rows on the sanctuary steps 
in front of the high altar. They stood in 
a three-sided box formation around the 

conductor who was positioned at the 
entrance to the sanctuary. The solo 
voices were to be in the middle rows 
of the choir slightly to the left of centre. 
A small instrumental ensemble compris- 
ing violin, viola, cello and bass were 
arranged in a semi-circle in front of the 
choir and around the conductor. The 
organ chamber in this church is situated 
at a high level in the north-east corner of 
the building which means that it faces 
out from the left side into the Lady 
Chapel. This is to the rear of the high 
altar as is shown in the accompanying 
diagram. 

The building is large and very reso- 
nant. Choirs like this bright quality, it 
makes singing easier—but it is a veri- 
table nightmare for recording because of 
this exceptionally resonant acoustic. To 
add to our difficulties a considerable 
amount of traffic rumbles around the 
building and all too much of this ex- 
traneous noise breaks through to form 
an audible background. 

Because of these complications we de- 
cided on fairly close positions for the 
microphones. As the spread of the choir 
across the large sanctuary was very wide 
we used four Sennheiser MD 411s 
(cardioids with an unusually narrow ac- 
ceptance angle) in two " Siamese " pairs, 
each pair being mounted on a single stand 
some eight feet high. These two stands 
were placed about six feet apart just 
behind and to either side of the con- 
ductor. One of each pair was angled 
slightly inwards and, because the choir 
was ranged upon a series of steps, in the 
horizontal plane. The other ones of each 
pair were angled outwards at nearly 45 
degrees and very slightly downwards as 
the sections of the choir at the sides of 
the box formation were at ground level. 
The slight angling inwards of the first 
two of each pair prevented any " hole- 
in-the-middle " effects. 

As the instrumentalists were seated 
they were not properly covered by the 

Please turn to page 229 
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WAS it George Bernard Shaw who 
once observed that Hell would 

turn out to be a place full of musical 
amateurs? Indeed, I know many record- 
ing enthusiasts who have to be physically 
restrained when called upon to recount 
how they made that first audition demo 
for the now famous pop group—Soapy 
Bubbles and the Detergents. Certainly, 
few subjects arouse such violent anta- 
gonism as modern music, and I hope 
that I will not be regarded as some sort 
of gibbering lunatic by asserting that 
behind the continuous barrage of caco- 
phonous rubbish churned out daily by 
Radio One there lurks an immense 
amount of genuine musical ability— 
distorted though it often is. 

My interest in recording pop music 
was born when one of our local " rock " 
groups, called the Reform (now inciden- 
tally one of the top teenage attractions 
in Ireland) were asked to produce a 
short tape for possible broadcast on 
Radio Eireann. Through some misunder- 
standing the group were given only 
24 hours to prepare and forward the tape, 
and it was made quite clear that no pay- 
ment was envisaged—even if the tape 
were broadcast by RTE. 

The group's drummer is a friend of 
mine, so I was asked if I would like to 
produce a recording at 24 hours' notice 
—free of charge. I must confess that I 
did not jump at the opportunity, but after 
being persuaded that a spot on a radio 
programme would be a big boost for 
the outfit—not to mention my own ego!— 
I eventually agreed to place myself at the 
mercy of three 50-Walt amplifiers and one 
large drum kit for two hours on the 
following evening. 

That same night I checked out the 
equipment thoroughly. About a year 
earlier a friend of mine had converted his 
garage into a small studio. Then we had 
invested in two tape recorders with a 
view to doing some serious song-writing, 
an aim—alas—by now long forgotten. 
However, a separate control-room, ade- 
quate sound-proofing and a good lay-out 
made it an easy place to work in, and 
certainly the excellent equipment could 
hardly be blamed for some of the ghastly 
recordings which I produced from time 
to time. 

For this particular session I had two 
Vortexion recorders, one CBL stereo and 
one WVB mono, both geared to operate 
at either 1\ or 15 ips. A Vortexion 
4-channel mixer, three Shure Unidyne 
microphones, and a small Sony mixer 
incorporating three cheaper mikes com- 
pleted the bill. 

Although I often have fantastic dreams 
of owning 24-irack recorders—each as 
big as a house—I must admit that the 
Vortexion is really well-suited to the 
home studio, as it is both rugged and 

A RUSH JOB THAT RESULTED 

IN A BROADCAST 

by James P. Liddane 

dependable. The quality of carefully 
multi-tracked tapes never ceases to amaze 
me, and the machines rarely give any 
trouble. 

When the group arrived the next even- 
ing for the recording they were accom- 
panied by enough equipment for a 
broadcast to the Outer Hebrides. In the 
midst of the confusion I was casually 
informed that nobody had remembered to 
find out if Radio Eireann had any 
technical requirements. I had often heard 
whispered rumours that RTE executives 
gazed with jaundiced eyes upon those 
unlucky souls who dared supply anything 
less than 15 ips full-track, and I was 
inclined to believe this. Unfortunately I 
had no full-track facility, and even the 
speed presented difficulties as I have 
always maintained that the excellent echo 
facility on the Vortexion has to be used 
at 7i ips for optimum effect. In the end 
I decided to cheat, and make the master 
at 1\ ips—while I presented Radio 
Eireann with a 15 ips copy! 

Setting up the group's equipment and 
balancing the instruments took the best 
part of the first hour. An initial test 
showed that it would be next to impos- 
sible to attempt the recording in one take, 
and so I decided to lay down a backing- 
track of three guitars and drums first, 
adding the vocal tracks later. 

I started by placing one microphone 
about three feet above the drums, with 
the remaining two Shure mikes stationed 
about 18 inches away from the two guitar 
amplifiers; I must stress that there can be 
no hard and fast rule for the positioning 
of mikes, as one must take into account 
not only the room accoustics, but also the 
type of sound required. However, I do 
find that the drums have to be recorded 
very carefully. If you intend to add extra 
tracks you must aim for a low-pitched 
drum tone, otherwise the cymbals will 
distort and your percussion will become 
"ringy" after a few dubbings. Amphfied 
guitars (lead and rhythm) present less 
difficulty, though amplifier hum can be 
very disconcerting and is noticeable even 
in the higher-price range of guitar/amps. 

n 

The Reform. An early picture of the 
group taken before the broadcast re- 

ferred to by the author. 

I always prefer to record the bass 
guitar directly into the mixer. This pro- 
duces a more precise (and more modern) 
bass sound, which is however not suitable 
for anything other than pop music. My 
first attempts to do this resulted in some 
confusion. The bass-guitarist sat in the 
control-room with me, playing his bass 
guitar, while outside his co-musidans 
performed—unable to hear a note from 
his instrument. The drummer was partic- 
ularly affected by this innovation as both 
instruments tend to complement each 
other; however, in the end good musician- 
ship prevailed and recording commenced 
in earnest. 

The problems involved in trying to 
perform a backing-track without being 
able to listen to—or be guided by—the 
vocals are immense. Certainly a musidan 
tends to over-concentrate on keeping a 
steady beat, and this can destroy the 
spontaneity of a performance. Again, the 
more repeats there are the more nerve- 
wracking it is for all concerned, and yet 
the basic track of the first song—a 
medium-paced American ballad called 
Never My Love was completed within 
half an hour. 
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RECORDING THE REFORM 
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The author, nearest camera, pictured with former song- 
writing partner Michael Collins. The studio is in a garage 

adjoining Mr. Collins' house in Limerick City. 

by James D. Liddane 

Continued from previous page 

Immediately after each take I cleaned 
the heads thoroughly—something which 
caused no end of amusement among the 
group! Even if drop-out becomes patently 
obvious only when half your recording 
disappears into a deathly silence, the no- 
less annoying symptoms of its preliminary 
build-up can be very noticeable on multi- 
tracked recordings unless you keep the 
heads spotlessly clean. 

When I had finished playing back the 
initial track the lead-guitarist decided to 
add an improvised guitar solo, using a 
fuzz-box. We brought the unit into the 
control-room, fed it into the mixer and 
tracked on this embellishment while the 
rest of the group went outside to have a 
quick smoke. The leader of the group 
was so impressed with the results of this 
dubbing that he asked if I myself could 
add on some piano. However, in keeping 
with the style of the song—which was 
rather dreamy and wistful—I chose to 
use a small xylophone (originally bought 
for 9s. 6d.!) and which—if properly 
played—can produce a really beautiful 
and inexpensive sound. 

It was now time to attempt the vocals. 
The instruments were cleared away and 
the four boys gathered around to com- 
plete the job. The vocal parts had been 
arranged so that one member sang the 
lead part, two sang background treble, 
while the fourth sang what was to be an 
intermittently prominent bass line. Giving 
one microphone to each of these three 
units we commenced work. 

Up to this, the recording had been 
more or less uneventful. All at once, how- 
ever, difficulties arose. Within seconds of 
starting the machine, a continuous hum 
commenced. This turned out to be a 
loose mike connection, damaged while 
moving the microphones into new posi- 
tions, and was easily fixed. Next, the lead 
singer complained that he would be 
unable to sing along with the backing- 
track due to the simple fact that he 
couldn't hear it properly. Attempts which 
I made to move the monitor speaker 
nearer the vocal group produced a wealth 
of impressive feedback, and earphones 

were out as I had the only set. Even- 
tually a great deal of manceuvring be- 
tween speaker and mikes produced a 
sound acceptable to everybody, and so 
recording re-commenced. 

On the third attempt the vocal track 
was completed and the results were quite 
impressive. The musical arrangement was 
good and the final sound of six instru- 
ments and four voices awed even the 
boys themselves. Having listened to the 
playback on earphones and at maximum 
treble, I came to the conclusion that 
despite the four trackings the loss of 
quality was negligible; accordingly I sug- 
gested to the group leader that if he 
could arrange some extra vocal parts 
quickly we might add them on. 

With the lead-singer taking the same 
part again (to provide a lead-vocal 
balance against the new harmony) we 
repeated the process, adding three new 
parts, and ending up with a final record- 
ing of Never My Love sung by seven 
voices accompanied by six instruments. 
While my musician friends seemed mainly 
thrilled with their torrent of harmony, I 

was thanking my lucky stars that I had 
taken so much care of the heads between 
each take. I had originally intended to 
record in one take, and certainly the 
prospect of so simple a recording might 
well have encouraged me to forget about 
head-cleaning. Luckily I had resisted the 
temptation, and the clarity of the record- 
ing to which we were now listening 
proved the efficacy of this simple 
procedure. 

We were now completely relaxed. In 
less than thirty minutes we had the other 
song—a pop hit called Young Girl— 
in the can. Echoing, editing and copying 
took another half-hour, and only three 
hours after the last note had sounded the 
tapes were on the road for Dublin. 

A few days later the recording was 
broadcast, along with some biographical 
details on the group. For days after I was 
busy explaining to all and sundry how I 
had masterminded the whole perfor- 
mance. In fact I never even heard the 
programme. While I slept happily one 
morning last August the nation heard my 
first broadcast. I like to think that it was 
a Day to Remember; nobody else does! 
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The Sony TC 800 represents 

better value than any other 

battery portable on the market 

and is worth every penny.' 

D. K. Kirk, Tape Recorder 

Recommended retail price £79:17:9 

SPECIFICATIONS 
Power requirements 

Track 
Reel 

Tape speed 
Recording time with 
900 ft. (275m) tape 

Transistor 
Diode 

Frequency response 
Bias frequency 

Motor 
Speaker 

Power output 
Jack 

Power consumption 
Battery life 

Dimensions 
Weight 

DC 12V AC 110.120, 220 or 240V: 50/60 Hz 
Dual 
5 in. or smaller 
33 ips (9,5 cm/s). 1 j ips (4,75 cm/s) 
1.5 hours in total at 33 ips 
3 hours in total all | ips 
15 
11 
50-13,000 Hz at 33 ips 50 - 7,000 Hz at 11 ips 
Approx. 55kHz 
D-501 F DC servo-motor 
3® x 6J in. dynamic 
Max, 1 watt 
Microphone (1): sensitivity 0.1 95mV, 
impedance 600 ohms. Auxiliary (1): sensitivity 
0.055V. impedance 100k ohms. Monitor (1) 
normal output 0.775V. Remote control (1). 
Speed control (1) 
AC6W 
10 hours recording with supplied batteries 
123 in. (w) x 4i in. (h) x 10J in. (d) 
11 lbs. 13 ozs. with battery 

Accessories SONY Cardioid microphone F-85, 'D' size super 
batteries, 5 in. demonstration tape, 5 in. empty 
reel, power supply cord, connection cord, 
earphone 

Optional accessories Speed slow-down control RM-5, car battery 
cord DCC-2AW, carrying case 
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THE SECOND ATTEMPTfrom page 225 
four Sennheisers. We also had to con- 
sider the solo vocalists who were pre- 
dominantly on the left-hand side. Also on 
the left were the ranks of organ pipes. 
It was felt that had we attempted to 
recreate the actual spatial disposition 
of these important sound sources in our 
stereophonic recording we would have had 
a somewhat lopsided effect with far too 
much content on the left-hand channel. 
To balance up the two sides we placed 
an AKG DE24E (which although cardioid 
has an acceptance angle of well over 
180 degrees) on a very low stand imme- 
diately in front of the conductor at the 
centre of the semi-circle of instrumenta- 
lists and we fed it into the right-hand 
channel. The organ was obviously on 
the left and would have to appear there 
in our recording, so we covered it by one 
face of a Reslo RBTL. This we mounted 
on the wrought-iron screen on the other 
side of the Lady Chapel with its other 
face pointing into an empty chapel, (see 
diagram). By using this position the live 
axis of the Reslo was at right angles to 
the back of the choir and so could be 
considered dead as far as any direct 
pickup from the choir was concerned. 

Each pair of Sennheisers was wired 
in parallel and the left pair was fed 
to the auxiliary input of the left-hand 

pre-amp of the Truvox PD 202 recorder 
via a microphone pre-amp unit whilst 
the Reslo was fed to the left-hand micro- 
phone input of the Truvox by way of a 
line transformer. The right-hand pair of 
Sennheisers and the AKG were taken to 
separate inputs of a two-channel mixer, 
the combined output being fed to the 
auxiliary input of the right-hand pre- 
amp of the Truvox. 

Unfortunately a major disadvantage of 
this arrangement is that there is no single 
control by which the overall level can 
be uniformly adjusted; a minimum of 
three controls have to be adjusted with 
the inevitable danger of disturbing bal- 
ance. Under these conditions it is essen- 
tial to set all levels in advance at such 
a point as to give proper balance at the 
maximum signal strength to be en- 
countered so as to give full modulation. 
From then on all should be left well 
alone. 

This was our undoing. At present John 
is building a stereo mixer so that we can 
achieve uniform overall adjustment 
from just one knob, but until this 
equipment is completed wc shall con- 
tinue to run the same risk. The 
trouble arose from the extreme range 
of dynamics in the performance. Having 
set our levels for the loudest for- 
tissimo passages it was found on play- 

back that the quietest sections were 
seriously under-recorded. Under-record- 
ing tends to make the inherent noise of 
the system much too obtrusive and it will 
spoil a recording just as effectively as dis- 
tortion from over-recording. 

Because the standard of the perfor- 
mance was so very high and our balance 
between voices, instruments and organ 
so excellent we were disappointed at the 
final result. Perhaps we were too critical, 
for both Dr. Steinitz and Anthony Milner 
have expressed their appreciation. In fact 
they went so far as to congratulate us 
on the standard of our work even after 
having had its inadequacies pointed out 
to them. Each requested and was pro- 
vided with copies from our master tape, 
and more copies were made for soloists 
and members of the choir, so even after 
our main task had been completed we 
were still kept very busy. 

Looking back on our London Bach 
Society recording we are conscious of the 
improvements over our first stereo effort. 
But we are still some way from the high 
standard we set ourselves in the first 
place and we arc determined to continue 
with yet more live recording sessions 
until we have attained a quality of which 
wc can be truly proud. And in doing so 
we are giving ourselves and other people 
a great deal of pleasure. 

BE PREPARED from page 223 
these arc the easy subjects, the ones in 
which there might perhaps be little merit 
or satisfaction. A little thought will soon 
demonstrate how the recordist can ad- 
vantageously arrange to put himself in 
a very favourable position to obtain truly 
unique and interesting recordings. 

Make up your mind what son of re- 
cordings you are going to take and then 
consider what is likely to be the best 
time of the day for maximum sound 
activity (and minimum extraneous noise) 
at the recording site. If comment on the 
sound is needed it will probably come 
far more spontaneously and naturally 
from an outsider, and best of all as an 
ingenuous remark from a child. Often it's 
a good idea to plan for two separate 
visits; the first to take the actual recording 
required and the second timed to coincide 
with the probable arrival of parlies of 
children so that their innocent wit can 
be used to illuminate what might other- 
wise be a factual sound report. 

No amount of forethought will prevent 
catastrophe if at the critical moment 
batteries fail or tape runs out. And if any 
reader imagines that such elementary pre- 
cautions are not worthy of mention let 
me hasten to add that there can be few 
really experienced recordists who have 
not suffered this indignity at one time or 
another. I know I have to my cost. 

Before setting out with a portable 
machine special care should be taken to 
check the state of the internal batteries 
and also to ensure that at least one spare 
set is readily available. It is preferable to 
use bulk erased tape, and spare spools 
must be carried in an accessible place. 
Personally I like to use a big old shoot- 
ing jacket with voluminous " poacher's 
pockets." In here I can safely stow all 
the various bits and pieces whilst still 
keeping my hands free to operate the 
equipment. 

Unless some simple code is adopted it 
is only too easy to accidentally re-record 
over a previously recorded tape. It's a 
singularly stupid thing to do, but kicking 
yourself after it's happened doesn't help 
at all. The great thing is to prevent it. 
My own method is simplicity itself. Un- 
recorded tapes are always tucked into 
the polythene bags supplied by the 
makers inside their cardboard containers. 
When a recorded tape comes off the 
machine it is not put back into its bag 
but the polythene is merely folded round 
it. So if my tape boxes get muddled I 
have only to glance inside to see at 
once whether the tape is recorded or 
blank. Any more complicated system is 
quite unnecessary; under operating con- 
ditions in the field one needs to keep 
everything just as simple as possible. 

Familiarity with your portable machine 

and microphone is of vital importance. 
You should be able to operate the equip- 
ment with your eyes closed. You should 
know at roughly what setting of the gain 
control you will get an averagely full 
modulation from any given sound with- 
out having to check the record-level in- 
dicator. All too often these are in the 
form of very tiny meters that are diffi- 
cult to see even under relaxed and ideal 
conditions. When the critical moment 
comes to take the recording all your con- 
centration will be needed in handling the 
microphone and observing the sound 

source. Fiddling around with level con- 
trols and indicators is almost certainly 
going to spoil the result. 

In just the same way you should never 
be in such a position that you are dis- 
tracted by wondering if the tape is about 
to run out or whether the batteries are 
about to give up the ghost. If in doubt 
insert new batteries and lace up a new 
tape before starling and then forget all 
about them. 

By following this advice you will find 
when out of doors with portable equip- 
ment that you are indeed prepared— 
prepared for any eventuality and pre- 
pared to take advantage of that good 
fortune that seems to smile only on a 
select few. So here's good hunting and 
good recording throughout the summer 
months to come. 
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TpLECTRONICS, as used for compos- 
'ing music, represent in essence a new 

extension of resources. I have, in these 
articles, been concentrating on the appli- 
cation of some of these resources—using 
the basic requirements, a tape recorder 
and a sound generator—to the articula- 
tion of types of musical motion with 
which I have been concerned. I have 
previously described a process related to 
the setting up of a continuous, modulated 
sound stream. In this article I shall lead 
to a demonstration of the use of impulse 
patterns which were outlined last month. 
In order to clarify my intentions it will be 
useful to speculate, for a moment, on 
motion itself. 

The heart beat can be thought of as the 
body's simple harmonic motion and the 
natural motion of walking as an extension 
of this. These are the basic measures 
against which we measure all other forms 
of motion. The body, through the central 
nervous system, is the source and destin- 
ation of all perception of motion and 
response to it; the combinations of ges- 
ture, speed and direction, of which it is 
capable, suggest the variety of motion 
which can be executed and responded to. 
The difference between walking and 
dancing demonstrates the beginning of 
these possibilities. 

Dancing begins when the length of 
one's natural walking—or running—step 
is altered, increased or decreased to any 
degree—or even when one walks so as 
to achieve an exactly equal sense of 
weight with each step. A consideration of 
the range of motion which the differences 
between walking and dancing imply leads 
directly to a consideration of what occurs 
when we relate our own motion to that of 
others. What, for instance, is the pattern 
of relationships set up by the walking or 
dancing gestures of a group of people? 
We can go further and consider what 
occurs in, and how we respond to, the 
infinite variety of motion which surrounds 
our daily lives. It is possible to suggest 
here a range of relationships and re- 
sponses in terms of a scale of consonant 
and dissonant motion which can be com- 
pared to the consonance and dissonance 
(in the technical acoustic sense of the 
presence of absence of beats) which arise 
from the combination of two frequencies. 
In this way the types of motion which 
surround us can be thought of as con- 
stituting a " vibrato " of varied velocities 
and directions; and, because all motion 
causes changes of air pressure, different 
amplitudes, pitches, timbres and dura- 
tions. 

Non-musical Motion 
It is relevant to note that music has 

the capacity to contain simultaneously a 
great variety of non-musical motion. This 
is often demonstrated in a film. The 
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Fig. 1. A change of ratio between sound 
and silence applied to five sets of pulses 

at a rate of five pulses per second. 
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Fig. 2. An initial experiment in the 
articulation of motion. 

music which accompanies a sequence can, 
at the same time, accommodate the 
motion of a man walking, the motion of 
smoke billowing from a nearby chimney, 
passing cars going at different speeds. 
This capacity then can be applied to the 
articulation of musical motion itself. The 
types of sonic motion I have in mind are 
related to this diversity and range of 
motion to which I have pointed. An ap- 
proach to this diversity implies the use of 
complex temporal relationships. These 
can only be achieved through an exten- 
sion of durational ratios and, therefore, 
of rhythmic intervals—the factors of time 
which exist between successive sounds. 

Drum Music 

The music which most clearly demon- 
strates a wide range of rhythmic interval 
is found throughout the southern part of 
Africa. Particularly relevant in this re- 
spect is the drum music, for this by 
nature consists of pulse sequences and 
these are what I shall be dealing with 
later. African music exhibits a response 
to motion and therefore an organisation 
totally free of the simple periodic division- 
ing of European music. European music, 
with its basis in harmonic structure, has 
emphasised the simultaneous sounding of 
parts within a uniform metrical and 
rhythmic scheme. African music, which is 
not tied to harmonic considerations, 
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stresses the individual motion of each 
part by means of pulse patterns. These 
differ in each part and rarely coincide. 
In this music the rhythmic intervals which 
are set up between two or more out of 
phase pulse patterns display an astonish- 
ing variety. This is amplified by the use 
of drums of different pitch for each 
pattern and by changes of timbre, arrived 
at by striking the drums in various places 
with different parts of the hand. The re- 
sult is a powerfully dynamic poly-rhyth- 
mic organisation of great complexity in 
which the articulation of motion is a pri- 
mary goal. A result of this kind is not sur- 
prising when one considers how integral 
bodily gesture is to the articulation of 
pulse in African music. It can be noted 
that the degree of accuracy with which a 
complex pattern is maintained by a group 
of drummers can be very closely com- 
pared to the precision of timed attack 
made available by tape cutting. 

Following from these speculations, to 
arrive at an articulation of motion such as 
I have in mind a new flexibility of means 
is required. In describing processes re- 
lated to the use of impulse patterns I 
shall be emphasising processes related to 
duration and sequence. However, motion 
is bound to all dimensions of sound and 
an extension of all these is necessary 
for its true articulation. An overall ex- 
tension of means has been the concern of 
composers for a long time. The follow- 
ing is a brief list of the types of extension 
I mean: 

1. Pitch: To truly depict motion it is 
necessary to actually be able to move 
more freely within the audio spectrum 
itself. This implies the flexibility offered 
by smaller (or larger) divisions of pitch 
than are made available by the univer- 
sally accepted equal tempered scale. 
This scale represents a compromise 
which, when introduced, accommodated 
the desire of composers to be able to 
modulate in all major and minor keys. 
This compromise was arrived at by 
abolishing the acoustically truer into- 
nation of pitch (the distinction for in- 
stance between C sharp and D flat) in 
favour of the limit of the twelve fixed 
equal divisions of equal temperament. 
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Fig. 3. Three groups of changing velocities of pulse, pitch 
and timbre. 

A new flexibility of pitch is now re- 
quired. This is made possible by the 
sound generator which offers the use of 
any desired distinction of frequency. 

2. Timbre: Just as pitch can be clas- 
sified according to scale, it is possible 
to think also in terms of a " scale " or 
gamut of timbre. The timbre scale we 
are accustomed to is related to instru- 
ments tuned, or adjusted in playing, 
to the twelve divisions of equal tem- 
perament. For the articulation of 
motion with which I am concerned, a 
wider scale of timbre will often be re- 
quired as an agent of differentiation 
and flexibility. Electronic resources are 
a direct path to such a wider scale 
through waveform synthesis and the 
types of modulation offered by devices 
such as filters, gating circuits, envelope 
generators, etc. In addition, instru- 
ments are being adapted to new 
needs and can themselves be modulated 
by the same means as waveforms. All 
classes of sound, in fact, and their 
transformations, no matter what their 
diversity, are open to exploration. 
Diversity is the key to the processes I 
am dealing with. 

3. Amplitude: Within the need for a 
greater flexibility of means it is possible 
to think in terms of using highly differ- 
entiated amplitude patterns as a means 
towards articulation of motion. The 
capacity of potentiometers in associa- 
tion with mixers offers a wide scope 
for the exploitation of a scale or gamut 
of amplitudes. 

I have referred to the need for the 
use of an extended range of rhythmic in- 
tervals in order to arrive at the desired 
types of motion. This is related to the 
principles of sequencing mentioned in 
connection with African music—a process 
by which two or more parts exhibit a 
minimum of coincidence within a group 
of time units or along any time length. 
In a piece consisting, for instance, of 
three sound sources, or parts, such a pro- 
cess would imply the simultaneous arti- 
culation of different durational ratios— 
say 2:3:5—by each part in one and the 
same vertical time unit. In this way one 
begins to arrive at a system which will ex- 

tend the variety of intervals of duration. 
A second problem attached to the de- 

piction of motion is to find the kind of 
sequencing which would give full value 
to it. If, for instance, a continual change 
of pitch and duration were used, contours 
of accent and line would result which 
would detract from these types of motion. 
However, a process which approaches the 
direct depiction of motion derives from 
the use of sets of pulses, each of uniform 
pitch and, for our present purpose, timbre 
and amplitude. My concentration in this 
article on processes related to pulse 
patterns derives from a long concern 
with them. An illustration of this will be 
suggested by the titles of two pieces 
which I composed between 1963 and 
1965: Orders of Motion: Walking and 
Dancing and Intervals of Motion. 

Pulse Patterns 
An initial consideration connected with 

the setting up of pulse patterns, and with 
all aspects of the extension of rythmic 
intervals, has to do with the ratios which 
exist between sounds and any silence 
which succeeds, or precedes them. When 
a uniform spectrum is transformed into a 
pulse by cutting it into equal lengths of 
similar shape divided by silence this as- 
pect will require attention. Varying the 
proportions between sound and silence 
is a primary means of differentiating be- 
tween two pulses, either of the same or 
of different rates. Fig. I demonstrates a 
change of ratio between sound and 
silence applied to five sets of pulses, each 
moving at a rate of five per second. The 
symbols have been chosen to represent 
the decreasing ratios and, in the later 
diagrams, also the varying content of 
different pulses in terms of pitch, timbre 
and amplitude. It should be noted that 
the decrease (or increase) of a sound's 
duration will affect its timbre and 
amplitude owing to the change of value 
each changed duration gives to the 
growth pattern and steady state. In addi- 
tion, differences of duration which are 
too small will not be perceived; to arrive 
at perceptible differences it is necessary 
to sufficiently vary the proportions be- 
tween different pulse lengths. Impulse 

patterns can be shaped differently 
according to the angle of tape cut used. 
These are not necessarily highly critical 
to the alteration of attack of timbre; 
however, without the use of devices 
which produce clearer differentiations, 
tape shaping can be used and the pos- 
sible variations noted. 

The making of loops containing the 
desired set of sounds and silences is a 
method of setting up pulse sequences. 
Loops of sound can be dangerous to'use 
as they produce a facile effect of repe- 
tition. However, in this case, loops act as 
sources and are used as a means of 
arriving at uniform pulse streams of any 
desired length. At least one additional 
recorder is required to experiment with 
loops in this way. The stereo recorder 
which has been used as a basis for these 
articles will act as the destination of all 
impulse streams carried from the source 
loops on the second recorder. When two 
impulse patterns are to be combined the 
first will be recorded on track 1 of the 
first recorder. With the use of the sound- 
on-sound feature this can be transferred 
to the second track in combination with 
the new impulse pattern from the second 
recorder. 

Fig. 2 presents a simple intial experi- 
ment in the articulation of motion. The 
diagram shows two ways—one in phase, 
the second out of phase—of combining 
two simple pulse patterns. Two time 
units of equal duration are shown. 
Along the top line in Fig. 2A each unit 
contains three pulses of equal duration. 
Below it two equally spaced pulses occur 
in each unit. The combination of the two 
pulses results in a simple 3:2 ratio which 
will produce coincident sounds at the 
beginning of each lime unit. The syn- 
chronisation of a coincident pattern of 
this kind presents a problem which can- 
not be wholly satisfactorily solved with 
the equipment available. The first pat- 
tern is allowed to run on the first machine 
in the playback mode, whilst on the 
second machine the second loop is held 
back by the brief pause control. This 
is released at an appropriate moment 
and the two rhythmic patterns will grad- 

Please turn to page 242 
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NATO, RN, NASA, BBC, 

use Uher tape-recording 

equipment... 

4000 Report-L 

SLJ 

Royal De Luxe Stereo 

4000 REPORT SERIES 
Three different models of the Uher 'Report' are now available. 
4000 Report - L Specification. 2 Tracks conforming to international 
standards. Tape reels diam.—5'. Tape speeds (ips) 1J, 33, 7i. 
Frequency range (cps) 40-4, 500/40-10,000 and 40-16,000/40-20,000. 
Dynamic volume range (db) 40 at ips, 46 at 1J ips, 50 at 33 ips, 52 at 
7i ips. Wow and flutter (max ±%) 0.2 at 7i ips. Recording mono. Half-track. 
Playback mono half-track. Powqr output one watt. 
Monitoring via headphones or speaker. VU meter-l-three digit tape counter. 
Tape stop-start remote control, collectorless motor controlled by 8 transistors. 
Power supply from 6V, 12V, 24V car battery, from rechargeable accumulator or 
5 type L.P. U2 batteries or mains unit. 17 transistors. Inputs; Microphone :- 

•1 mv at 200 ohms. Radio;- 2mv at 47K ohms. Pick up:- 30mv at 1 megohm. 
Weight6lbs (approx). 125 gns.-1-10% tax surcharge. 
4200 Report Stereo Affording all the advantages of the successful 4000 
Report-L in size, style and specifications—plus stereo. 152 gns. 
+ 10% tax surcharge. 
4400 Report Stereo Again with all the advantages of the 4000 Report-L 
—plus stereo and maximum economy of tape on four tracks without deteriora- 
tion of reproduction quality. 152 gns,+10%tax surcharge. 
ROYAL DE LUXE STEREO 
Horizontal or vertical operation. Optimal hi-fi quality. Four track operation 
(convertible to two track). 2x10 watts power output. Straight through 
amplifier operation. Built-in dia pilot for automatic slide projection. 
Switchable A-B monitoring. Mixing and echo facilities. Multi-play Syncro-play 
and physiological volume control. Four speeds—to mention some of its facilities. 
238 gns.+10% tax surcharge. 

...so does John Harding. 

Engineer by trade, music-lover 
and stereo enthusiast by inclination. 

He knows that Uher is chosen to 
record signalsfromspace.To helptrain 
the Royal Navy in weapons systems. 
To capture the sounds of history being 
made. 

He knows that Uher equipment is 
best for his own purposes as well. 

Tough yet sensitive, compact yet 
versatile, it gives him the finest sound 
reproduction he could wish for. 

The first happy gurgling of 
his first-born child, the racket of a 
machineundertest, the full grandeurof 
a symphony orchestra—John Harding 
has them all taped. 

Taped by Uher because he 

doesn't reckon he can do any better 
than that. 

Professionals pick Uherequipment 
as the tools of their trade. 

But they're equally available, 
equally accurate, equally satisfactory, 
for the discerning amateur. There's a 
Uher tape-recorder to meet your 
requirements. 

I  
j Posl coupon for deiails from 

Bosch Limited, SR Uher Division, Watford. Hens. 
Name  
Address 

r M<i j 
BOSCH LIMITED A member of the Bosch Group 

DISTRIBUTED IN THE U.K. BY 

BOSCH 

BOSCH LIMITED, WATFORD. HERTS. TELEPHONE: WATFORD 44233 
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HOW much time and trouble should 
be devoted to any single recording? 

Thai's an interesting point to which there 
is no easy answer. 

I sometimes wonder if many amateurs 
realise how very hard professionals have 
to work to reach the high standard 
demanded of them. Take a gramophone 
record, for instance. An ordinary LP has 
some twenty minutes of programme time 
per side. How long would you be pre- 
pared to spend on two twenty-minute 
programmes? 

In the professional world the absolute 
minimum time allowed is six hours—two 
three-hour sessions. But it is very rare 
indeed for anyone to make a good record 
within that time limit. Twice as long 
would be more reasonable, but in special 
cases a hundred or more hours might be 
spent before recording is exactly right. 

I was discussing this point of view with 
a professional singer recently. The very 
last thing a professional performer wants 
is to be described as " amateur," and yet 
the true meaning of the word indicates 
working for the love of the thing rather 
than for financial reward. In spite of her 
resentment against this uncomplimentary 
word "amateur" she had to admit that 
working for pleasure regardless of time 
in order to achieve a difficult goal is one 
of the greatest satisfactions of her singing 
life. To me such an outlook expresses all 
that is best in the amateur. 

Restrictions on time inhibit perfection. 
We in the amateur world are free from 
the tyranny of the clock, free to exploit 
our ideas to their furthest limits. All that 
is needed is patience and determination 
together with an understanding of the 
difficulties. It is quite wrong to assume 
that competent professionals achieve ex- 
cellent results very quickly with little 
effort, whereas incompetent amateurs 
work hard for poor results. It is just not 
true. AH too frequently the amateur can 
—or could if he were to give himself the 
chance—achieve better results than the 
professional because he can afford to 
devote more time to the job. It's as simple 
as that. 

So next time you are taking a recording 
of a solo vocalist with piano accompani- 
ment and feel after a couple of evenings' 
work that the project is too difficult to 
achieve the results you had imagined you 
might care to bring to mind a similar 
experience of my own recently. After 
spending some twenty hours on such a 
recording we scrapped the lot as useless 
and started the whole thing all over again. 
Now, after what must be nearly a hundred 
hours, we have reached the standard we 
require. Not that this involves perfection, 
because ultimate perfection is nowhere to 
be found in the world of recorded sound. 
But we do have some tapes we are going 
to be very proud of. 
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sounds from the German railway which I 
believe runs somewhat too close to the 
rear of the hotel! 

As I said before, these hopeful words 
are being written just before I go away. 
Today is Thursday and I leave on Saturday. 
My truthful report on the realities of the 
events will be written in about twelve days 
from now. I'm keeping my fingers crossed! 

* * * 

UuduM, 

Perhaps the worst enemy for the 
enthusiast working in comparative isola- 
tion is discouragement. Don't be put off 
by cither real or imagined difficulties. 
Perseverance will overcome them for you, 
just as it has for every serious amateur 
and professional enthusiast in the past. 
And when things go wrong and you have 
to keep on trying and trying again you 
will find yourself in the company of 
people like myself, cussed awkward 
creatures who just won't take no for an 
answer. 

BACKGROUND music is hardly news. We 
have suffered from this innocuous musical 

wallpaper for a good many years but even the 
daily Press regards the phenomenal manner 
in which it is spreading to be worthy of men- 
tion. Latest development is a proposal by the 
National Provincial Bank to install background 
music systems in two of their branch offices. 

Do you ever stop to ask yourself as you listen 
to the background music in the supermarket 
who pays for all this entertainment? As 
usual it's the consumer. The provision of 
background music is an overhead which comes 
out of profits. So you are being sold music 
whether you like it or not. and you are cheer- 
fully paying for it whether you like it or not. 
But perhaps we should regard background 
music as an essential of life, together with 
things like street lighting, garbage collection 
and education. But then, of course, it would 
add a farthing on the rates and we should all 
complain like blazes. 

THIS month I am going to fry an 
experiment. At the moment of writing 

these words I am preparing to leave lor a 
week's holiday in Germany. I thought it 
would be amusing to set out my recording 
aims in this paragraph here, and then 
(honestly!) report on what actually hap- 
pened in another paragraph further down 
the page. Thanks to the weird and wonder- 
ful workings of our editorial cycle this is 
just about possible. 

So, before going away I can tell you that 
I intend taking the Bush TP60 Compact 
Cassette machine with me as my portable 
recorder. (Must remember to get a supply 
of spare batteries tomorrow.) The micro- 
phone will be as supplied and the equip- 
ment is standard in every way. 

One of the most interesting sound 
sources to be found in the Rhine valley 
is the singing that takes place in the local 
village beer and wine houses. II always 
goes with a real swing even if the tune- 
fulness leaves something to be desired! 
I am looking forward to convivial even- 
ings devoted to " work " of this kind. 

There are many tourists in the Rhine 
valley during the holiday season, and they 
come from all the countries of the world. 
I shall hope to record some of their im- 
pressions, both of their homes and their 
holidays. Then there is the famous Lorelei 
song which is traditionally sung when 
boats on the Rhine pass by the rock. This 
is an absolute must—preferably with plenty 
of atmosphere in the background from 
typical boat and water noises. It could be 
a dramatic recording, but usually when one 
is convinced that a real winner is about 
to turn up the actual result tends to be 
disappointing. So although I have great 
hopes for the Lorelei recording I shall not 
be surprised if it does not come up to 
expectation. 

Lastly, there will be the local people 
themselves. A kindly, happy community, 
they should provide some first-class 
recorded material. With, of course, the 

* * * 

A BITTER blow was recently dealt to 
owners of Fi-Cord IA portable recorders 

when Fi-Cord International Ltd., of East 
Grinstead. slopped importing replacement 
batteries. Bin now. thanks to the persistance 
of one of our readers, Mr. Jennings of Eon- 
don. I can tell you where suitable replace- 
ment cells can be readily obtained. They are 
stocked by Henry's Radio Ltd.. of 303 Edg- 
ware Road. London. W.2. and they cost five 
shillings each or four shillings each for a set 
of four plus three shillings post and packing. 
When ordering be careful to specify the 500 
MA hour capacity as a smaller version (which 
would have the wrong physical dimensions) 
is also slocked. Many thanks Mr. Jennings 
—hundreds of IA owners will he grateful 
to you. 

* * * 

WITH seven days' sunshine and relaxa- 
tion behind me I can now report on the 

results of my recording activities in the 
Rhineland. The little TP60 machine did 
its duly manfully, and we have brought 
back audio memories of a delightful holiday 
that will be treasured for many a long year 
to come. 

Of course we had our failures—the ex- 
cellent brass band that gave an impromptu 
performance on top of the Lorelei rock 
was the one I regret most. The recorder 
was lying in a drawer back at the hotel at 
the time! But we do have recordings of 
3-nging and jollity, not to mention serious 
(if somewhat inebriated) discussions with 
people of many nationalities. Believe me, 
there could be no more vivid reminder of 
our many happy hours spent in this con- 
vivial part of Germany than these " sound 
pictures." Of course recorded quality is not 
always good—it doesn't matter; the great 
thing is we have been able to capture the 
atmosphere and sense of occasion in a way 
that could never be achieved through the 
use of film, either still or cine. 
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BATTLE 

OF 

BRITAIN 

continued from previous page 

THE year is 1940. With the might of 
the Nazi war machine poised on the 

Continent the fate of the free world 
trembles in the balance. In the United 
Kingdom, the last bastion of freedom 
in Europe, a nation awaits the inevitable 
onslaught of the aggressors. Short of 
supplies, short of machines and short of 
men, the fighter pilots of the Royal Air 
Force find themselves engaged in the 
most remarkable action of the war. The 
Battle of Britain is fought and won by the 
now legendary " few." 

They were desperate times. And yet 
even as the battle raged the entertainment 
broadcast by the BBC reached a new high 
level. The Tommy Handley ITMA 
show, Garrison Theatre, Elsie and Doris 
Waters, Vera Lynn and many others 
assumed a new significance as part of the 
sound of battle. With the confident tones 
of Winston Churchill's voice ringing in 
our ears we were certain of victory. 

Now at Madame Tussaud's in Baker 
Street, London, a new spectacle entitled 
The Battle of Britain has just opened. 
Its object is to recreate the sounds, the 
sights, and the atmosphere of those tre- 
mendous days. In 1969 the Battle of 
Britain is being fought all over again, 
but this time for entertainment and 
pleasure instead of for death and de- 
struction. 

The scale of the project is appreciated 
when one learns that a whole year has 
been spent in preparation, research and 
technical work. The main commentary 
comprises over 120 items, all recorded 
on tape and edited to the nearest half- 
second. The three-screen visual presenta- 
tion which is synchronised with the main 
commentary consists of 480 slides pro- 
jected three at a time by six modified 
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Kodak Carousel SAV projectors arranged 
in three goups of two, one of each goup 
standing by ready to project immediately 
the other ceases. Thus the screen presen- 
tation changes practically instantaneously 
although slide changing takes place at its 
normal pace. All the changes are initiated 
by control pulses recorded on the second 
channel of the commentary tape using a 
multiplex system of pulse code modula- 
tion. This complex arrangement is tech- 
nically capable of controlling 56 pro- 
jectors every quarter second from a single 
tape channel and so has a much higher 
capacity than the needs of either the 
present or any planned future applica- 
tion. But with 480 slides per eight- 
minute programme, or 80 slides per pro- 
jector, there is a change of presentation 
every three seconds with an average time 
of six seconds for every slide change. 
These figures might appear to be be- 
wildering when related to a single show— 
they are truly staggering when one 
realises that at Madame Tussaud's the 
show goes on non-stop for ten hours 
every day, 364 days a year! 

The technical side of the project in- 
cluding all the audio recording, was 
carried out by Theatre Projects Sound 
Limited with David Collison in charge 
of all the complicated editing work. For 
Battle of Britain he has assembled a 15- 
minute " radio" programme with re- 
corded extracts from ITMA and other 
programmes featuring Suzette Tarri, 
Henry Hall, Gracie Fields, George 
Formby, etc., with a background of 
sound effects such as Heinkels passing 
overhead, bombs exploding, sirens, ack- 
ack and machine-gun fire and even elec- 
tronic gunfire to simulate tracer bullets. 
The eight-minute main commentary in- 
cludes the recorded voices of Churchill 

David Collinson with his equipment 

in the exhibition control room 

and Hitler as well as extracts from con- 
temporary news bulletins. It is interesting 
to note the actual timings of some of the 
effects recordings as finally used. For in- 
stance one group of effects is pro- 
gammed as follows: 

Stukas   12 seconds 
Spitfire start   3 „ 
Spitfire take-off   5 „ 
Spitfire in flight   8 „ 
Heinkel   5 „ 
Messerschmitt and 

machine gun   5 „ 
Spitfire passing   3 „ 
Bomb explosion   2 „ 
Stirling bomber   4 „ 

The total programme lime for these 
nine effects is only 47 seconds. By keep- 
ing these extracts very short the pro- 
ducer has been able to convey an im- 
pression of swift and violent action; a 

www.americanradiohistory.com

www.americanradiohistory.com


BATTLE 

OF 

BRITAIN 

1969 

ii 

lesson that could w.ell be learned by 
many amateurs who tend to sustain 
sound effects in feature programmes very 
much longer than is really necessary. 
Audience appreciation time gets shorter 
and shorter and for fast moving action 
one has to think in terms of "under ten 
seconds" if the whole is to move at a 
lively pace. 

A full-scale model of a Spitfire—the 
most famous fighter of all—dominates 
the exhibition area, and there are just 
two wax portrait figures—of Churchill 
and Hitler. Other displays include the 
cockpit of a Heinkel bomber (our front 
cover illustration this month), a repre- 
sentation of a shattered shop window 
showing behind the broken glass some of 
the fashions in ladies' hats of the period, 
and the 11 Group plot table with the 
build-up of the heaviest raid of the 

Battle. Graphic displays include the Fall 
of Western Europe, Dunkirk, models of 
all the participating aircraft, the Blitz 
and an animated map showing the prin- 
cipal targets of each day's raids and the 
British and German aircraft losses. With 
the dramatic sounds of the Battle and 
the brilliantly arranged slide sequences 
the visitor is taken right back to those 
fateful days of 1940. 

As with the other Madame Tussaud's 
son et lumiere spectacles—Heroes Live 
and Trafalgar ... as it happened—the 
nerve centre of the entire operation 
houses Truvox tape recorders which play 
back the audio programmes and also re- 
produce the pulses for slide changing. 
For Battle of Britain two four-track 
Truvox Series 100 machines are fitted 
with Casino endless loop cassettes and 
are built into Electrosonic sound and 
vision multiplex control consoles. These 
Truvox tape decks and the Kodak slide 
projectors have been found to be among 
the very few reasonably priced equip- 
ments capable of standing up to long 
periods of continuous use. In addition 
the Truvox decks have proved particu- 
larly suitable for endless loop cassette 
work since their smooth running does 
not depend on pressure from the take-up 
spool which is absent with endless loop 
cassettes. The decks were purchased in 
bulk from Truvox and incorporated in 
Electrosonic consoles (built to Theatre 
Projects specification), nine of which are 

now in continuous use at Madame Tus- 
saud's. 

Because of the unusually hard use and 
the demand for continuity of presentation, 
maintenance forms a major part of opera- 
tion. Both operation and maintenance 
are the responsibility of John Tune, of 
the Tussaud's staff, whose department in- 
spects the " effects" equipment daily, 
cleans it regularly and takes it out of ser- 
vice on the rare occasions when it is in 
need of repair. Simple mechanical main- 
tenance such as the replacement of pinch 
wheels is carried out by Tussaud's staff 
on the premises. In more complex cases 
the faulty unit would be replaced with 
a stand-by and returned to the suppliers 
for repair, but in Trafalgar only one 
breakdown was reported in a whole year 
—and that was finally traced to a faulty 
cassette. 

The exhibition will be open for at 
least 18 months and should be visited 
by all recording enthusiasts as an out- 
standing example of one of the uses of 
the medium of recorded sound. Those 
of us who lived through the events at the 
time will be vividly reminded of the 
tragedy, humour and valour of this great 
period of our national history. To 
younger visitors it will be a revelation 
that will bring home the truth and 
reality of the victory that enables them 
to enjoy the peaceful safety of this year 
of 1969. 
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Let's cut 

the crackle! 

Telefunken 

204TS. 
You don't want a load of It complies with the very. Another fine example 

waffle about the brilliance of very stringent German tape of the Telefunken A 
the Telefunken 204TS all- 
stereo tape recorder. 

It speaks for itself! 
Whatever you put in, 

comes out unmolested. No 
irritating hums, buzzes or 
crackles find their way onto 
the track. 

But what you want is 
facts not words. 

recorder standards. 
Separate controls for 

recording and playback, 

philosophy: dedication to 
faithful reproduction. 

Get the full story from 
including sound level meters, your dealer or write direct. 

Single selector switch for 
all operating functions. 

Three speeds. 
Signal to noise ratio 

S50db at TJips. 
And it can be used as a 

straight-through stereo 
amplifier as well! 

AEG/Telefunken 
Publicity Dept. 
86/88 Upper Richmond Rd 
London SW15 

■uv 

■ K\ 
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NATURE 

NOTES 

FOR 

JULY 

BY RICHARD MARGOSCHIS 

NO doubt that you will have read in a recent issue that the Wild- 
life Sound Recording Society is co-operating in a repeat of the 

recording competition sponsored by the 3M Company, manufacturers 
of Scotch tape. There is one very important change this year which 
should wet the lips of everybody interested in field recording. The 
winning tapes of the three sections will be further judged to select 
an overall winner—the Wildlife Sound Recording of the Year. For 
this there will be a very special prize, valued at around £170. a 
Tandberg Series 11 field recorder plus a parabolic reflector. This is 
very encouraging news and I know that the machine is a worthy- 
prize because 1 use one myself and find its A/B monitoring facility 
a great help. 

The three sections remain the same: Individual bird species, 
Mammals and rarities. This year recordings entered in all three 
sections must have been made in the British Isles, which is taken 
for this purpose to include Eire. 

I have thought for a long time that considering the number of 
schoolboys and girls who go out birdwatching there must be many 
youngsters who are interested in this work. There is now a chance 
for them too, because a special section has been added for young 
people up to 17 years of age on October 31, 1969, and the prize 
is a Bush TP60 cassette recorder. So if you have an eligible child 
do let him or her have a go, even if it has to be within your own 
garden using your mains machine. Be sure to fix them up with a 
long microphone lead—do not let them take a long mains cable into 
the garden! The recording must, of course, be their own unaided 
work. 

The closing date for all sections is November 31, 1969, and you 
can obtain entry forms from Mr. W. R. Bowles, Public Relations 
Executive, 3M Etouse, Wigmore St., London, W1A 1ET, or you 

can write to me for them c/o TAPE Recording Magazine. Be sure 
to ask for sufficient data sheets because you have to complete one 
for each entry and the number of entries you can send is not limited 
—heaven help the judges! 

What sort of entries are likely to get through to the final judging? 
Now this is really a very difficult question to answer, for whilst we 
shall obviously be looking for good quality it is not the be-all and 
end-all. I have already told you that last year a recording of out- 
standing quality failed because of its balance. The content of the 
recording is something which is taken into consideration very much 
more than you might realise, especially when it comes down to 
selecting the one from the last few. 

The winner last year of the individual bird species is a good 
example. The subject was the curlew and anybody who knows this 
bird will have a good idea of the variety of calls it can make. Of the 
five judges there were three expert naturalists and they remarked 
upon the fact that in the two minutes that Magnus Sinclair's re- 
cording lasted they heard pretty well every call a curlew is known 
to make and for a few seconds we also heard the call of the lark, 
at very low level but just enough to help set the scene. I have no 
doubt that this recording was a clip from a very much longer one. 

On the other hand Norman Wylie-Moore was out recording 
nightingales when a vixen walked past him, barking all the way! 
He was lucky, and he realised it immediately, kept his head and 
made sure that he captured what turned out to be the winner of 
the mammals section. So you see, both skill and luck can enter into 
the matter. 

Something that tells a story on its own can go a long way. The 
experience I related last month of how the sheld-ducks protected 
their young from the hovering kestrel is an example. I had another 
instance a couple of days ago that might have developed into a 
similar story. 

I was walking along a hedge when I heard the alarm call of a 
wren and from it I could tell that the little bird was really agitated, 
but I could not believe that my presence alone was the cause. In- 
vestigation revealed a kestrel sitting on a stump right by the wren's 
nest and I didn't quite know what to do. The situation wa» resolved 
after a moment's watching, for the hawk hopped away and I realised 
that it had a damaged wing. 

In both these instances a call from the kestrel would have im- 
proved the story. It could be added now, of course, by mixing in a 
call from stock, but would it then be true to form? In any case, 
so far as the competition is concerned, you can remove but not add 
any sounds. 

Finally a warning, if you do enter a recording of an animal that 
is obviously agitated be sure to give a good explanation because one 
very sensible rule says that no recording entered shall be the result 
of provocation of the animal by the recordist. 

DUTCH TRIPS FOR SCOUT TAPE PRIZEWINNERS 

TWENTY members of the Scout Move- 
ment, including Scouts from Belfast 

and Newcastle and Venture Scouts from 
Kitchen (Herts.), have won free trips to 
Holland for their entries in a £1,000 Scout 
tape recording contest sponsored by 
Philips Electrical Limited. These and the 
other prizewinners who will receive Philips 
tape recorders and special visits to a 
recording studio, were selected before an 
audience of over a hundred at a final judg- 
ing session held at Baden-Powell House 
Scout Hostel, London, on May 24, 1969. 
The judging panel was formed by Mr. Lcn 
Freeman and Mr. Colin Beard of Philips 
Electrical Limited and Miss Audrey 
Milan, Mr. John Moore and Mr. Don 
Grisbrook of The Scout Association. 

PRIZEWINNERS 
Cub Scout 

Individual: Michael Black, 1st Shelford 
and Stapleford, Cambs. Subject: " I AM 

A BLACKBIRD." Prize : A party of eight 
to visit a Recording Studio. 

Pack: N. H. Graville for 36ih N. Cen- 
tral Leeds Cub Scout Pack. Subject: 
"PETER DID." Prize: Cassette Tape 
Recorder. 
Scout 

Individual — Joint 1st Prizes: Alan 
Slipper, 73rd Newcastle-upon-Tync Scout 
Troop. Subject: "AN EXPEDITION 
ALONG HADRIAN'S WALL." Robert 
Camlin, 78th Duncairn, Belfast. Subject: 
"BELFAST TOWN HALL." Gerard 
Watts, 7th Hitchin, Hertfordshire. 
Subject: "VISIT TO LAVENDER 
FIELDS." Prizes : Two from each Troop 
to Holland. 

Patrol: David Warren, 2nd Falmouth, 
Cornwall. Subject: Activity: " FROM 
STATION TO CHURCH." Prize : Cas- 
sette Tape Recorder. 
Venture Scout/Ranger Guide 

Unit: G. Plait for Milbourne V.S.U., 

Hitchin, Herts. Subject: " MAID OF 
HITCHIN." Prize: A party of six to visit 
Holland. E. R. Rees for 5ih Cardiff Park 
End Ranger Service Unit, Cardiff. Sub- 
ject: "INTERVIEW WITH LYNN 
DAVIES." Prize: Cassette Tape Recorder. 
Adult 

Individual: Ken McKenzie, 2nd Har- 
rington, Co. Durham. Subject: " THE 
JUNGLE BOOK." Prize: Two people to 
visit Holland. 

Open Section 
C. Plan for Milbourne V.S.U., Hitchin, 

Herts. Subject: "THREE MARCHES," 
Prize: A party of six to visit Holland. 

Consolation Prizes 
Consolation prizes of 5 in. reel of 

double-p!ay tape: John Clarke, 15th 
Wallasey, Cheshire. Subject: " THE 
ARROWE PARK JAMBOREE." Simon 
Ward, 2nd Thingwall, Cheshire. Subject: 
"VARIOUS INTERVIEWS IN LON- 
DON." 
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TEST 

BENCH 

PHILIPS 4408 

INVESTIGATED BY R. HIRST AND D. KILLICK 

MANUFACTURERS SPECIFICATION 
Philips 4408 

Voltage: 110, 127, 220/250 Volts AC 50 
Hz. Dealers can convert for 60 Hz supply. 

System: Four-track, suitable for stereo 
and mono recording and playback, and duo- 
play and multiplay. 

Speeds: 1|, 3J and 7? ips. 
Frequency Response: 7} ips, 40 to 18,000 

Hz within 6 dB; 3J ips, 40 to 15,000 Hz 
within 6 dB; 11 ips, 60 to 8,000 Hz within 
6 dB. 

Maximum Reel Size: Seven inches. 
Fastwind Time: 1,800 feet tape within 

200 seconds. 
Power Output: 2x6 Watts. 
Power Consumption: 55 Watts. 
Inputs: 2x2 mV/20 kOhms, diode; 2 x 

100 mV/0.5 mOhms, record player; 2 x 
0.20 mV/2 kOhms, microphones. 

Outputs: 2x1 V/50 kOhms, diode; 2 x 
6 W/4-8 Ohms, loudspeakers; 600 Ohms 
approx., headphones. 

Dimensions: 19 x 13 x 85 inches. 
Weight: Approx. 285 lb. 
Price: £136 3s. lOd. including purchase 

tax. 
Distributors: Philips Electrical Ltd., 

Century House, Shaftesbury Avenue, Lon- 
don, W.C.2. 

rpHE Philips Organisation has an en- 
A viable reputation for giving excellent 

value for money in their wide range of 
tape recorders, and so this month we arc 
examining one of their prestige models, 
the 4408. A 4-track 3-speed mains stereo 
machine, it is a complete record/play- 
back equipment including final audio out- 
put stages and a pair of detachable " lid " 
speakers. Although it employs the two- 
head system, an erase head and a single 
record/playback head, it offers full duo- 
play and multiplay facilities; in addition 
it has at least one very unusual feature, 
automatic place finding, which we have 
previously found only on much more ex- 
pensive recorders. 

As usual our investigation started in 
the laboratory and the measurements are 

PHILIPS 4408 TEST CHART 

Overall Response 
dB 

Playback 
Only 
dB 

SignaljNoise 
Ratio 
dB 

Distortion Crosstalk 
dB 

Frequency Hz 
40   

75 i.p.s. 
— 0.1 

3i i.p.s, 
—1.4 

H i.p.s. 
— 2.8 

7i i.p.s. 
— 0.3 

50   0 — 0.9 — 1.5 0 
63   — 0.1 — 0.9 — 0.8 — 0.1 

125   — 1.4 — 0.1 — 0.3 — 1.2 
250   — 0.8 — 0.3 — 0.3 — 0.7 
500   — 0.8 — 0.1 — 0.6 — 1.0 

1000   0 0 0 0 54 5% 50 
2000   + 0.2 — 0.5 + 0.3 0 
4000   + 0.9 — 1.3 + 0.9 — 0.5 
6000   + 1.2 — 1.5 + 1.3 0 
8000   + 1-4 — 1.6 + 1.0 + 0.8 

10000   + 1.6 — 2.1 — 5.0 + 0.8 
12000   + 1.6 — 2.7 + 0.5 
14000   + 1.2 — 3.5 — 0.2 
16000   + 1.2 — 0.2 
18000   + 1.0 — 1.0 
20000   + 0,5 — 1.4 

Wow and Flutter 0.13% 0.18% 

NOTES.—The Overall Response figures relate to record and playback. Playback Only relates 
to the reproduction of a 70 microsecond lest tape at 71 i.p.s. (I.B.C.). 
For Signal-to-Noise Ratio the tape was recorded at peak level and then the input signal was 
removed from the record amplifier. By reference to the signal level recorded and the resultant 
tape noise, the noise voltage was read off, with the tape still in motion. Distortion is quoted 
against a 1,000 Hz signal recorded at the correct maximum level as indicated by the manu- 
facturers and the figure is an R.M.S. value (see text). 
Wow and Flutter is also R.M.S., the test frequency being 3,000 Hz. Test equipment used 
includes: Bruel and Kjaer Signal Generator, B & K Frequency Analyser Type 2107, B & K 
Level Recorder Type 2305, Marconi Distortion Factor Analyser and Gaumont-Kaylee Wow 
and Flutter Meter. 

published in tabular form above. The 
replay response was obtained by repro- 
ducing a 70 microsecond calibration tape 
and it will be seen that the curve is flat 
to well within plus or minus 2 dB. For 
some reason the manufacturer quotes 
figures in his specification with a toler- 
ance of " within 6 dB". This could be 
misleading as it might be interpreted as 
indicating a variation of up to 6 dB above 
and below the straight line. It really 
means, of course, a maximum deviation of 
6 dB, that is plus or minus 3. All our 

response figures arc very much better 
than that, maximum deviation on replay 
being as little as minus 1.4 dB at 20,000 
Hz. 

It is surprising how often really good 
quality domestic equipment reaches this 
exceptionally high standard nowadays. 
One would not expect to achieve better 
results from a fully professional machine 
costing perhaps five or even ten times 
as much. 

Since Philips market their own brand 
of recording tape it was surprising to 
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note that the instruction manual did not 
emphasise the fact that best results will 
be obtained by using it. This is not just 
sales talk, but a simple statement of 
fact—it could of course be qualified by 
adding; " or any other brand of tape with 
similar electro-magnetic properties We 
raise this question at this point in our 
review because the kind of tape used will 
affect all the other measurements: over- 
all response, signal-to-noise etc. Aware 
of the fact that users are likely to want 
to experiment with other brands of tape 
we used the new E.M.I. Afonic for the 
rest of our technical investigation. 
Readers might therefore like to read these 
notes together with the report on Afonic 
tape that was published in our May 
edition. 

Looking first at the overall response 
figures we can see that the exceptional 
performance on replay is maintained. 
There are signs of a tiny falling off at the 
extreme upper limits of the two slower 
speeds, but it is too trifling to be worthy 
of comment. In all respects response 
figures can be classified as first-class. 

With a measurement of 54 dB below 
peak recording level the signal-to-noise 
reading is very acceptable, although this 
level has been slightly belter in some 
other transistorised machines at some- 
what higher prices—it has also been 
worse! Any figure higher than around 
50 dB could be taken as indicating very 
unobtrusive background noise. Please re- 
member that these figures are unweighted 
and are taken over the full audio band- 
width. By introducing filter systems to 
" tailor " the system noise to correspond 
to the hearing peculiarities of the human 
ear one can always obtain higher figures 
but we feel that this method lends itself 
to misunderstanding so we do not use it. 

Our first real problem with this 
machine occurred when we came to mea- 
sure distortion. Taking a 1,000 Hz sine 
tone from the line-out socket it was found 
that clipping of the waveform took place 
on the positive half-cycle. Such a trace 
indicates the presence of harmonic dis- 
tortion. As a double check the same pro- 
cess was carried out at the external 
speaker socket with a reduced output level 
of 500 milliwatts. All signs of clipping 
vanished! This is quite inexplicable. If 
distortion occurs at an early stage of 
amplification it should still be present at 
a later stage. It is not. Subsequent listen- 
ing tests did not confirm the presence of 
audible distortion and we report these 
facts merely as a matter of policy in 
the interests of absolute honesty in our 
reviews. The five per cent distortion 
figure quoted in our table was obtained 
from the speaker socket because of the 
difficulties mentioned above, which could 

of course be peculiar to the actual sample 
examined. 

Crosstalk between stereo channels is 
slightly belter than 50 dB at 1,000 Hz— 
excellent—and wow and flutter of 0.13 
per cent at 7i ips and 0.18 per cent at 
3|- ips is well up to the mechanical effi- 
ciency expected of equipment today. The 
separate tone controls, treble and bass, 
give cut or boost of 12 dB at 10,000 and 
100 Hz respectively, a very adequate 
degree of control at the external speaker 
sockets. Our final technical check was on 
the power output, and here we found the 
review sample to be well below specifica- 
tion. According to our measurements the 
output is a little over 3 watts RMS per 
channel into an 8 ohm load, whereas the 
manufacturer claims 6 watts. We should 
like to point out that the usefulness of 
audio power is directly related to the 
efficiency of the loudspeaker to which 
the amplifier is coupled, and as we men- 
tioned in a recent review of a cassette 
machine even half a watt can make a 
very cheerful sound in an efficient trans- 
ducer. The snag is that most efficient 
loudspeaker systems tend to be both re- 
latively large and costly. 

Our general opinion at this stage of 
the inquiry was one of really excellent 
value for money, the only dubious point 
being the strange anomaly of visual dis- 
tortion traces at the line out socket which 
somehow miraculously disappeared at the 
speaker socket. This is a mystery which 
intrigued rather than worried us, so 
we passed optimistically on to the practi- 
cal user investigation. 

The 4408 is presented in a fairly large, 
" suitcase" type format with a carrying 
handle at the upper end. The unusually 
large size is due to the fact that the lid 
if formed in two parts each housing a 
completely separate and detachable loud- 
speaker equipped with suitable leads and 
plugs ready for immediate connection. 
Once these speakers are removed (as they 
must be when the machine is in use) all 
resemblance to the suitcase has gone. 

We are left with a tape recorder of 
distinctive contemporary lines finished in 
a smart black and silver trim. The rotary 
Gain, Volume and Balance controls are 
ranged along one side of the main deck 
plate; as so often happens they are some- 
what smaller than the ideal size for con- 
venient and accurate use. The micro- 
phone Gain is a split control, one half 
for each of the two stereo channels, and 
individual operation of the two parts of 
the control is difficult. A separate Radio/ 
Phono Gain is provided—giving a mixing 
facility with the microphone input— 
Treble and Bass are separate but ganged 
together for each channel, as is Volume, 
so a Balance control is also provided. 

A pair of mode switches of unusual 
rotary design select Parallel, Stereo and 
Mono 1 and 4 and Mono 3 and 2 on one 
and Duoplay and Multiplay on the other. 
These are geared to function indicators 
on the front raised escutcheon plate 
where, for instance, the word "STEREO" 
is displayed when that mode is engaged. 
In addition illuminated track indicators 
show 1 and 4 or 3 and 2 or both, accord- 
ing to the selection; the illumination is 
green for playback and red for record. 
The greatest trouble has obviously been 
taken to make this (to some people!) com- 
plicated mode selection as simple and as 
unmistakable as possible. Rarely have 
we seen a more detailed system. 

Tape transport is controlled by six very 
positive piano-type keys, each thought- 
fully provided with a lip so that when 
the machine is used vertically the operat- 
ing pressure can be applied directly 
downwards—more evidence of thought- 
ful design. 

The pair of VU type meters (accurately 
described as such in the manual) are 
amongst the best we have seen on domes- 
tic equipment. In spite of the fact that 
they are on the small side they are very 
easy to read, being brilliantly illuminated 
as soon as power is switched on and 
having a black needle that moves posi- 
tively over a very clearly marked scale. 
To the left of these is a four-figure rev. 
counter (protected by a transparent 
cover) and immediately below that is the 
automatic place finder. This is in the form 
of a duplication of the rev. counter dials, 
but in this case they are intended to 
be rotated by hand. One sets these figures 
to any desired reference (which will have 
been previously obtained by reading it off 
the rev. counter) and then when the Fast- 
wind in either direction the machine will 
stop at precisely that point. We found 
it to be accurate to within one digit and 
as such is one of the most useful and 
sensible " gimmicks" on any machine. 
It is a joy to set this place finder to a 
point two-thirds of the way into a seven- 
inch spool of long play tape and to find 
that the machine throws itself into Stop 
at just the right moment. After getting 
used to this gadget we wonder how we 
could have managed so long without one. 

Mains On/Off and Speed Change— 
7), 3} and 1J ips—complete the deck 
controls, but there is also a lever for 
pulling away the pressure pads when an 
endless loop cassette is being used and 
a special tape guide for use with a sepa- 
rate slide synchroniser. 

Input and output sockets—strictly DIN 
—are mounted on a recessed panel at 
the rear and the mains cable (fixed) exits 
via a trap in the underside. One last 

Continued overleaf 
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excellent feature is found in the extend- 
able supports fitted with heavy rubber 
buffers to protect furniture when the 
machine is used vertically. When in this 
position, by the way, the spools arc re- 
tained by spring-loaded half spindles 
which merely have to be pulled out- 
wards and rotated half a turn to secure. 

Our only criticism relates to the front 
escutcheon panel. This is a thin 
aluminium trim plate and lacking proper 
fixing it flexes and bends under the 
slightest pressure. We would also query 
the fact that this built-up console in front 
of the head assembly not only obstructs 
access for head cleaning but also makes 
editing more difficult than necessary. 

For subjective tests we carried out our 
usual procedure of reproducing pre-re- 
corded tapes of known good quality, dub- 
ding across from 15 ips masters played 
back on another machine and finally re- 
cording and playing back from a VHF 
radio source. Since the machine is equip- 
ped with its own pair of stereo speakers 
we listened with these first. At once the 
question was raised: Is it really such 
a good idea to provide such a machine 
with speakers which, by their very nature, 
are bound to be well below " hi-fi" 
standard? It is a difficult problem and we 
can sympathise with the manufacturer. 
He has done the very best he can for 

those who wish to purchase their recorder 
as a complete audio unit. But for those 
who already own good loudspeakers, or 
who demand better audio quality, we 
would have liked to have seen an alterna- 
tive version offered without the lid speak- 
ers included. They cannot possibly do 
justice to the very high quality potential 
of this machine, and therefore in many 
cases will be adding to the cost unecessar- 
ily. But you can't please all the people all 
of the time and no doubt Philips adopted 
what they considered to be the best 
compromise. The difference in sound 
quality between these two little boxes and 
a pair of full range transducers is, of 
course, dramatic. One would not expect 
otherwise. 

When using these better quality 
speakers we were at once impressed by 
the clarity of the sound produced by the 
4408. Such background noise as could 
be detected was in the form of unobtru- 
sive hiss at such a low level that even 
the quietest musical passages retained 
their brilliance. Recording on the machine 
presented no difficulties at all, and we 
really appreciated both the visibility and 
the action of the meters. 

In view of the technical report on dis- 
tortion at the line-out socket we used an 
external amplifier and carefully checked 
to discover if we could hear any degrada- 

tion of the signal. On many different 
kinds of music, particularly solo piano, 
brass and percussion we could detect no 
unusual effects at all. As the output here 
is as high as 1 Volt we fed this into a 
particularly sensitive input on a high 
grade amplifier so that the speakers were 
really " belting it out" even though the 
amplifier volume control was well down 
towards zero. Under those conditions, 
with the amplifier on the point of over- 
load, any distortion present should stick 
out like a sore thumb. It didn't! 

Motor noise was minimal, tape trans- 
port control positive without being vicious 
and all the various signalling and safety 
devices worked faultlessly. The general 
impression was of a quality product per- 
forming its tasks with effortless ease. 

So to summarise the 44C8 we can de- 
scribe it is a remarkably efficient domestic 
stereo machine of elegant appearance. 
Some of its features would not appeal to 
the professional but that is hardly rele- 
vant in the consumer market. It will give 
a great deal of pleasure and reliable ser- 
vice in the home of the enthusiast and 
music lover whilst at the same time offer- 
ing an ease of operation that might— 
perhaps dangerously!—encourage the dis- 
taff side of the family to make use of it. 
Once again Philips have produced a 
quality product they can be proud of. 

FRANCIS OF STREATHAM 

We are specialists for all TANDBERG Equipment 

MAINS OPERATED TAPE RECORDERS 

Ampex 800 Series Stereo 
Ampex 1100 Stereo 
Ampex 2100 Stereo 
•Akai mOW Stereo 
•Akai 3000D Pre-amp Deck Stereo 
•Akai M.9 Stereo 
•Akai 1800 Dual-purpose stereo 8- 

track cartridge and tape recorder 
•Brenell Mk. 5 M Series III Mono 
•Brenell Mk. 5 Series III Mono 
•Brenell ST200 2Tr. St. 
•Brenell ST400 4Tr. St. 
Ferguson 3232 Stereo 4 Tr. 
Ferguson 3226 Mono 
Ferguson 3224 Mono 
Ferguson 3216 Mono 
•Ferrograph 713 
•Ferrograph 702 4 
•Ferrograph 722 4 
Fidelity Studio 4 Track Mono 
Fidelity * Braemar ' 2 or 4 Tr. Mono 
Grundig TKI40 DL 4 Track Mono 
Grundig TK120 DL 2 Track Mono 
•Grundig TK245 DL Stereo Mono 
•Grundig TR247 DL 4 Tr. Stereo 
Grundig 145 DL 4 Tr. Auto Mono 
•Grundig TK340 DL 4 Tr. Stereo 3 sp. 
Philips 4307 4 Tr, Single speed Mono 
Philips 4308 4 Tr. 2 sp. M. 
•Philips Professional PRO.12 
Philips Stereo 4404 2 sp. 4 Tr. 
Philips Stereo Cassette 3312 with 2 sp. 
Philips 4407 St. 3 sp. 4 Tr. 
•Philips 4408 Prof. 3 sp. 3 Tr. Stereo 
•Revox 77 Stereo 2 or 4 Tr. 
•Sanyo 801 St. Pre-amp. 

Sanyo 929 4 Tr. 2 sp. Stereo 
Sanyo 939 4 Tr. 2 sp. Stereo 
•Sanyo 990 3 sp. 4 Tr. Stereo 
Sharp RD.706 2 sp. 2 Tr. Batt. Mains 
•Sony 801 Pa Deck 3 sp. 4 Tr. St. 
Sony TC230W 
•Sony 335 Deck and Stereo Pre-amp. 
•Sony 255 Deck and Stereo Pre-amp. 
Tandberg 15 2 or 4 Tr. 3 sp. M. 
•Tandbcrg Series 6X Pr. A Dk Stereo 

3 sp. 2 4 Tr. 
•Tandberg Series I2X 3 sp. 2 4 Tr. St. 
Telefunken 204 T.S. 4 Tr. St. 
Telefunken 501 4 Tr. M. 
Telefunken 203 Stereo Mono4Tr. 2sp. 
Telefunken 201 Mono 4 Tr. 
•Vortexion WVB 7 3 sp. 2 Tr. Mono 
•Vortexion CLB 7 Stereo 2 Tr. 3 sp. 
Wyndsor Vanguard 3 sp. 4 Tr. Mono 

BATTERY PORTABLES 
AND CASSETTE TYPES 
•Philips 2205 Batt Mains Cassette 
Philips EL3302 Cassette 
Akai 10 V 4 Tr. St. BM 
Tandberg Cassette Series II 2 
Ferguson Cassette 3236 
Grundig Cassette C200 
Sanyo Cassette 
Aiwa Cassette Batt. Mains 
Sharp 504 2 Tr. 2 sp. Batt. Mains 
Sharp 505 2 Tr. 2 sp. Batt. Mains 
National 4 Tr. 2 sp. Batt. Mains 
National Cassette Batt. Mains 
Telefunken 302 4 Tr. 2 sp. Mono 
• Uher 4000L. 4 Tr. 2 sp. Mono 
• Uher 4200 4400 2 4 Tr. 4 sp. Stereo 

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 

9 MICROPHONES, MIXERS, etc. by 
AKG, Hammond, Grampian, Reslo, 
Acos, Film Industries, Telefunken, Beyer, Sennheiser, etc.   
Bib and E.M.I, splicers. Matching trans- 
formers, Defluxers, Bulk Erasers, etc.  
Uher Mixer 
Eagle Mixer 
Hammond 5-way Mixer Philips Pre-amp   
Stands, booms, fittings __ 
Pre-recorded tapes and music cas- 
settes by Columbia, H.M.V. and all 
E.M.I, labels, etc. 
Tapes in all grades and lengths by: 
B.A.S.F., Scotch, Philips, E.M.I. 
Cassettes by PhiHps, etc. 
Headphones by AKG, Ampex, Akai, Sansui, Nikko, Philips 
MAINS POWER PACKS 
Philips Stella Telefunken 300 with cell 
Uher 4000 with cell 
NOTE. When writing, please quote 
TRM 10 and include s.a.c. for reply. 

GARRARD SP25 MARK II 
Less Cartridge, Special Price 

£12 0 0 
Brand new, in maker's carton. 
Guaranteed. Carr. paid in U.K. 

HI-FI DEPT. 
^AMPLIFIERS 
Quad . Rogers . Arena . Philips 
Goodman Nikko Leak Armstrong . Tripietone 
Tandbcrg . Sansui . Sanyo 
ARO English . Audio Linear 
#TUNERS Quad . Rogers . Leak . Arm- 
strong . Tripietone . Arena 
Philips . Nikko . Goodman 
Huldra 
#LOUDSPEAKERS 
Quad . Rogers . Kef . Wharf- 
dale . Goodman Tannoy Lowther . Leak . Celestion 
Tandbcrg . Arena  
#MOTORS, PICKUPS 
Garrard incl. . Sonotonc 
SP.25 401, etc. 
Goldring . 
Connoisseur 
Thorens Shure 
Empire 

SME BSR 
Pickering 
Audio Tec 
Neat 
Acos 

All types of Diamond and Sapphire 
slyli, stereo and mono. Microlifts, 
Garrard, Goldring and Acos Pressure 
Gauges. Disc Preener, Acos Dust 
Bug. Cabinets by Cleorvicw 

•Microphone extra 

169-173 STREATHAM HIGH ROAD, LONDON, S.W.I6 
B''ZSu£ZZdsLfcTh 01-769 0466: 01-769 0192 
Please note this is our only address # Free parking Prentis Road, 2 mins away 

OPEN ALL DAY SATURDAY—EARLY CLOSING WEDNESDAY 
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TEST BENCH 

ADDITIONAL NOTES ON THE 

SONY TC355 

mw 
v 

w- 

SONY TC355 TEST CHART 

Overall Playback Signal/Noise 
Response Only Ratio Distortion 

dB dB dB 

Frequency Hz 7J i.p.s. 75 i.p.s. 
40   + 1.5 
50   0 + 2.7 

100   0 + 2.6 
250   + 0.5 + 0.1 
500   0 + 0.1 

1000   0 0 57 4"® 
2500   + 0.5 + 0.2 
5000   + 0.8 + 0.2 
7500   + 0.6 0 

10000   + 0.6 + 0.1 
12000   + 1.2 + 0.4 
15000   + 1.0 + 0.3 
18000   + 0.3 
20000   — 0.6 
22000   —1.8 

NOTES: The measurements quoted above were obtained in the usual way with the excep- 
tion that jor Signal-to-Noise and Distortion the input level was 10 dli above 0 VU. For 
the sake of any readers who might wish to repeal this evaluation for themselves it must 
be mentioned that at such an input level the needles in the built-in VU meters are hard 
up against their stop pins and therefore an alternative method of assessing input signal 
strength must be used. Sony equipment is distributed by Sony (UK) Ltd., of Clock- 
house Lane, II. Ascot Road. Bedlont, Middlesex, and the recommended retail price of 
the TC35S is £100 2s. 6d. including purchase tax. 

IN our edition cover dated March, 1969, 
we reported in our Test Bench 

series on the performance of the Sony 
TC355 tape recorder. We commented 
that our technical investigation revealed 
an unusually steep rise in overall response 
—maximum plus 10 dB at 22,000 Hz— 
and a similar though less steep rise— 
maximum plus 5.1 dB—in playback re- 
sponse, and we offered to publish any 
remarks that Sony (U.K.) Ltd. might care 
to offer. 

Since that date we have been in close 
touch with this firm, and upon our advice 
they appointed independent consultants 
to examine samples of the TC355 and to 
submit reports that could be considered 
in conjunction with our review. When 
these were to hand a joint meeting was 
arranged with Mr. Michael Brown and 
Mr. George Frewin representing Sony, 
Mr. James Moir, C.Eng., FIFE, and Mr. 
Hugh Ford, C.Eng., MIERE, MBCS, 
consultants, and Mr. Denys Killick and 
Mr. Robert Hirst representing TAPE 
Recording Magazine. 

Before mentioning the conclusions 
reached at this meeting we should like to 
make it quite clear that all these steps 
were taken in the friendliest spirit of co- 
operation, all the parlies being equally 
devoted to the single task of establishing 
beyond doubt whether or not there were 
basic faults in the machine that needed 
to be corrected, and if so what steps 
should be taken to put matters right. 

When the three engineers came to 
compare their various technical findings 
there was a divergence of opinion to a 
greater or lesser extent on a number of 
matters. A most interesting side product 
of the meeting was to see how different 
measurement methods tended to produce 
different results, and there followed a 
long technical discussion on the pros and 
cons of the various schools of thought. 
There were in addition substantial areas 
of agreement, and broadly speaking they 
covered the following points: 

Overall Frequency Response. It was 
agreed that the curve showed a rise above 
flat when high bias tapes were used. The 
independent consultants had carried their 

investigations further than our review and 
submitted tables showing how the rise in 
response varied in relation to the tape 
used, and in one case to the mode set on 
the machine. Some of these figures with 
high bias tape showed a greater rise in 
response in the mono mode than we had 
published in our Test Bench review, and 
as a result of our findings machine align- 
ment has been modified. However, pro- 
vided Sony PR150 or 3 Ms Scotch 215 
tape is used the desired result of a flat 
overall frequency response is obtained. 

Playback Frequency Response. The 
consultants showed a very much flatter 
curve than we had published. This is a 
difficult point to argue since we are 
unable to repeat the measurements with 
the individual calibration tape used. 
There then followed a discussion on 
variations to be found in these so-called 
" standard " tapes and it was agreed that 
margins of error were quite possible. 
Mr. Hirst, technical reviewer for TAPE 

Recording Magazine, accepted that his 
figures as published in the review could 
have been in error due to tape variations. 

Other Measurements. Difference was 
very small, mainly within the limits of 
difference of the various measuring 
systems used. Our own comments about 
the accuracy of the Record Level Meiers 
were questioned but we reminded the 
meeting that in spite of many manufac- 
turers' claims so-called VU or PPM 
meters are not true VU or PPM meters 
at all, only following that type of instru- 
ment more or less closely. Subsequently 
it was found in the case of the Sony 
TC355 that the VU characteristic was 
more closely followed than in many 
others and could therefore be relied upon 
to give a true indication on music and 
speech. It must be remembered that it is 
common practice for the zero mark on a 
VU meter to be some 10 dB below the 
maximum record indication on a PPM, 
which of course affected the signal-to- 
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noise reading given and therefore approxi- 
mately 10 dB could be added to the 
original published figures. In our reviews 
we follow the same basic measurement 
methods and so the reader—whose pro- 
tection is our main consideration—has 
the benefit of comparative values even if 
these are not always absolute in respect 
of any one individual review. 

The meeting concluded on a very posi- 
tive and optimistic note, with the repre- 
sentatives of Sony (U.K.) Ltd. giving 
assurances that as a direct result of their 
investigations following our published 
findings their quality control procedure 

has been completely reviewed, a minor 
modification has been made to the 
machine alignment procedure and the 
handbook has been amended to make 
quite clear what tape is suitable for use 
on the recorder. In their own words: 
" The consumer will now get a closer 
tolerance product." As such we regard 
the outcome as highly satisfactory from 
everyone's point of view, and we should 
like to congratulate this firm for taking 
such prompt, extensive and efficient 
action to safeguard their customers' 
interests. 

Finally, a second machine was sub- 

mitted for our further technical investi- 
gation and we are happy to publish an 
abbreviated Test Chart showing the new 
response, overall and replay, at 7) ips, 
signal-to-noise ratio and distortion figures. 
These readings were taken using the 
recommended tapes and as will be seen 
they are excellent. As we have so often 
said editorially, the right tape must be 
used to get best audio quality. 

We never doubted that the TC355 was 
an excellent machine, and now the 
appropriate action has been taken it will 
assume its rightful place amongst the 
elite of its contemporaries. 

PROJECT ALPHA 
jrom page 231 

ually " drift" into synchronisation for a 
limited period only. 

In Fig 2, section A, the numbers 3 
and 2 represent respectively the third 
and second harmonics of a fundamental, 
in this case G (98 Hz). As such they 
outline the interval of a fifth. They are 
intended to suggest the possibility of 
associating a combination of pulse pat- 
terns with a particular interval. It can 
be added here that another possibility 
would be to relate patterns to timbres. 
The numbers in the first column repre- 
sent the frequencies, in Hertz, associated 
with each harmonic. The plus sign sig- 
nifies a degree of complexity of content 
for each pulse pattern; for instance, the 
content of a pattern could be a synthe- 
sised spectrum using the frequency asso- 
ciated with the pattern as a fundamental. 
Sine and square waveforms could be 
combined to form such a synthesis. Beat 
frequency could be used to transform 
the timbre content. 

The third line (2b) in section A of 
this diagram shows a duple pulse simi- 
lar to the one above it but, in this case, 
the pattern is out of phase with the triple 
pulse in the top line. The interval which 
separates the two is represented by the 
short horizontal line. A combination of 
3 and 2b will result in a continuously 
out of phase relationship. Section B 
indicates a similar out of phase motion 
together with the addition of a third 
pattern, containing five pulses per unit, 
which will coincide with the triple pat- 
tern at the beginning of each unit. The 
new pattern is associated with the fifth 
harmonic of the fundamental, the inter- 
val of a tenth. 

This section demonstrates the first 
stages towards the setting up of a group 
of pulse patterns of varied pitch and 
timbre. In this way it is possible to make 
different groups of varied complexity 
and overall length and to juxtapose these 

to arrive at a system containing con- 
tinually changing velocities of pulse, 
pitch and timbre as a means to the de- 
piction of motion. Fig. 3 shows a sim- 
plified version of this kind. The dotted 
verticals define units of duration of one 
second. The diagram presents three 
groups of patterns, four, two and five 
units long respectively. An arrow indi- 
cates the continuation of the last group 
and the letters represent a set of fre- 
quencies. Apart from the more complex 
differentiations of pulse rate, what was 
said about the processes depicted in Fig. 
2 applies here also. However, three addi- 
tional factors are indicated by the pulse 
which begins on line D in the middle 
of the third group of pulses: (1) It illus- 
trates the possibility of extracting indi- 
vidual pulses from a pattern to form a 
new pattern. In this case, as indicated 
by the short lines, each alternate pulse 
is absent from the set of five per unit. 
(2) It illustrates the possibility of intro- 
ducing a pulse at a later position within 
a group, and also of extracting one from 
a group. (3) This suggests the use of 
amplitude change as a means of articu- 
lation. The new pattern, for instance, 
could be made to emerge from zero 
amplitude into the system of velocities. 
Different pulses could be treated in the 
same manner. By fading one or other 
out at various stages, further changes of 
overall pattern could be made along the 
length of the piece. 

It is, I think, worth noting that in a 
realisation of a piece of this kind it is 
possible to think in terms of using a 
multi-playback system in which pulses 
would emerge from different positions 
within the performing space. Each 
source of a pulse could be associated 

r t *% £ 
Fig. 4. A movement and time scale 
taken from another medium, the cinema. 

with a modulating device which would 
alter its timbre. 

Parallel Motions 

It is possible to see a strange parallel 
between the particular depiction of 
motion I have outlined and the activity 
of the recently detected pulsars, the 
immensely dense stars which emit bursts 
of energy at precise intervals. Perhaps 
Pythagoras, Bocthius, Bruno and Kepler 
were not deceived when they spoke of 
the music of the spheres! 

I shall repeat what I said in a pre- 
vious article: a new perception and 
understanding of motion is part of the 
awareness of the time. To clarify what 
is meant by this it will be helpful to 
show its application in another field, the 
cinema, the invention and development 
of which is one of the primary expres- 
sions of the new awareness. There is a 
remarkable sequence in The Seven 
Samurai made by the Japanese director, 
Akira Kurosawa, which demonstrates the 
cinema's capacity to depict motion. It 
consists of six shots of slightly varied 
duration. They show six men, one in 
each shot, responding to the sounding of 
an alarm which signifies that the village 
they have agreed to defend is being 
attacked. The narrative content of each 
shot is identical: each of the samurai is 
shown running at full speed across the 
screen from left to right. The properties 
within each shot are made to vary. The 
figures are shown at slightly varying 
distances, each one proceeds at a differ- 
ent angle of direction. This means that 
the location of entry and exit (the attack) 
changes with each shot. In addition, the 
gesture of running differs with each 
figure. The result is a sequence of visual 
impulses which exhibits a breathtaking 
quality of attack and motion. Fig. 4 pre- 
sents a diagrammatic version of this 
sequence in terms of the change of angle 
at which each figure crosses the screen. 
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MUSIC ON TAPE 

3| ips STEREO 

Equipment used lor review tapes: Ampli- 
fiers—Quad valved and Wharfedale tran- 
sistorised. Loudspeakers—Celestion and 
Jordon-Walts. Tape Recorders—Ahai 
3000 D and Tandberg MX. 

RACHMANINOV. Piano Concerto No. 2 in 
C Minor, Rhapsody on a Theme of 
Paganini. Agustin Anievas, piano, and 
the New Philharmonia Orchestra con- 
ducted by Moshe Atzmon. E.M.I. 
H.M.V. TD-ASD 2361. 3J ips, i-track. 
Stereo. 47s. 4d. including purchase tax. 

Of the four concertos written by Rach- 
maninov the second in C minor is undoubt- 
edly the most popular. With dramatic 
sparkle and lyrical contrast it is a work 
that appeals to all who have a feeling for 
the lighter classics. Without demanding in- 
tellectual effort from the listener it is both 
moving and entertaining at one and the same 
lime. 

The concerto opens with some magnificent 
fireworks from the piano, and these few 
bars at once reveal the technical strength 
or weakness of the recording. In this case 
one is aware of the grandeur of the instru- 
ment; here we have no pale mechanical 
imitation, but the real thing. All is now 
pleasure and enjoyment. Or is it? Unfor- 
tunately I did detect just the very slightest 
hint of distortion here and there; this docs 
not occur during the heavily modulated pas- 
sages, or at least it is not obvious in the 
louder sections of the work. Just occasion- 
ally an unpleasant, rasping, sandpaper-like 
sound betrays that all is not quite perfect. 
What a pity! The fault probably arose 
during high-speed copying, and if so may 
not be present in other production batches. 

In the record business we tend to demand 
perfection, and this album does fall short of 
the highest possible standard. But the degree 
of distortion is unlikely to worry any but 
the most critical listeners. It raises the im- 
portant issue: what comes first, the music 
or the hi-fi? In terms of musical content 
the album is delightful. As the tensions build 
up to the climax of the concerto one is 
carried away on the wings of the music. 
By comparison the liny technical imperfec- 
tion is petty indeed. 

On the other side the Rhapsody on a 
Theme of Paganini offers a pleasing contrast 
whilst still maintaining the dramatic mood. 
In spite of careful listening I could detect 
a minimum of distortion on this track, so 
there was little to mar the enjoyment of 
this favourite of the concert repertoire. 

Taken all-in-all this Rachmaninov album 
has much to offer provided one is not too 
pedantic; aoart from the reservation men- 
tioned quality is exceptionally good with 
the soloist well in the foreground whilst 
still preserving a nice balance between piano 
and orchestra. As such it would make a 
valuable addition to any library of popular 
classical music. 

MOZART. Concerto No. 20 in D Minor and 
Concerto No. 23 in A Major. Daniel 
Barenboim, piano, and The English 
Chamber Orchestra conducted by the 
soloist. E.M.I. H.M.V. TD-ASD 2318, 
3' ips, J-track Stereo. 47s. 4d. including 
purchase tax. 

What a composer was Mozart! With no 
fewer than twenty-five concertos to his 
credit one can say that the classical con- 
certo owes its very beginning to him. Of 
that twenty-five we have on this album 
numbers 20 and 23. 

These Mozart concertos differ from later 
compositions by other composers where 
there was often a marked tendency to think 
in terms of large orchestras with music on 
the heroic scale. A Mozart composition is 
far more delicate, bordering almost on the 
chamber ensemble rather than the aug- 
mented symphony orchestra. Consequently 
the soloist is required to show a certain 
restraint in his dynamic range; balance be- 
tween piano and orchestra is critical and a 
modern instrument would be quite capable 
of dominating and then overpowering its 
limited orchestral accompaniment. 

It is for this reason that under ideal con- 
ditions the soloist also conducts. The amount 
of conducting he is required to do is rudi- 
mentary—there arc few tricky entries and 
it is not difficult to carry the work along 
in this way. By adopting this technique 
Daniel Barenboim is reverting to the true 
performance style of the composer. 

Recorded quality in this album is good. 
The engineers were presented with quite a 
problem to preserve this very delicate piano/ 
orchestra balance, and they have tackled the 
job with a truly sympathetic feeling for the 
subject. Heavy hands could so easily have 
ruined the whole effect. 

Do not look in this album for brash emo- 
tion, facile drama or glib cliche. It is pure 
Mozart at his best; of supreme intellectual 
appeal whilst at the same lime demanding 
no great mental effort from the listener for 
enjoyment. As such the album will be ap- 
preciated by people with a wide range of 
divergent musical tastes. 

THE IMPORTANCE OF YOUR LOVE. 
Franck Pourcel and his Orchestra. 
E.M.I. Columbia TD-TWO 222, 3J ips, 
J-track, Stereo. 41s. including purchase 
tax. 

Let me say at the start of these notes I 
like the Pourcel sound. It has. for me, the 
distinctive quality of elegant smartness, the 
polished sheen, perhaps even the mature 
sophistication that is reminiscent of a Parisian 
fashion house. Never a rough edge, never a 
sharp corner. The whole glides gracefully 
from beginning to end leaving an impression 
of skilful accomplishment and just a hint of 
perfume in its wake. 

Choice of numbers is a happy combination 
of frivolity and thoughtfulness, giving us: 
The importance of your love. The lark. Rain 
and tears. Congratulations. Chall-ha-dichall, 
Le Ruisseau de mon enjance. A man without 
love, Les cerisiers sont blancs, Hernando's 
hideaway. If I only had time, L'oiseau and 
La. La. La. 

The label is inscribed " Studio 2 Stereo," 
a trade name for the Columbia super-quality/ 
super-stereo recordings. Like most of these 
new technical creations it does give really 
excellent quality sound with that added 
brilliance to lift the whole thing out of the 
common-or-garden rut. 

I shall not tire quickly of hearing this so 
very pleasant collection over and over again. 
That's the whole point of Pourcel—he will 
stand listening to—and when you come to 
think of it that is a compliment indeed. Most 
modern albums pall quickly; Pourcel does 
not. So a very strong recommendation for 
this delightful collection. 

SGT. PEPPER'S LONELY HEARTS 
CLUB BAND. The Beatles. E.M.I. 
Parlophone TD-PCS 7027, 31 ips, J- 
Irack, Stereo. 41s. including purchase 
tax. 

There can be few who have not heard this 
album in one form or another, and now we 
have this issue on 3| ips J-track stereo tape. 
It is interesting to compare quality with the 
same album on cassette and disc. Certainly 
the tape version clearly shows the advantages 
of this medium with a clarity of reproduc- 
tion that is a credit to the engineers. Whether 
you will like the programme enough to buy 
it is perhaps another matter. 

Getting Better All The Time is one of 
the numbers. Question: are they ? The 
Beatles, I mean. Capable of flashes of brilli- 
ance in both composition and performance 
there is unfortunately still an underlying 
basis of thump, thump, thump that is as 
dated as last Sunday's newspaper. If the 
Beatles are to maintain their position in the 
seventies they will have to concentrate on 
the more adventurous aspects of their work. 

The repertoire includes: Sgt. Pepper's 
lonely hearts club band, With a little help 
from my friends, Lucy in the sky with 
diamonds, Getting better, Fixing a hole. 
She's leaving home. Being for the benefit of 
Mr. Kite! Within you without you. When 
I'm sixty-four, Lovely Rita. Good morning 
good morning and A day in the life. 

So you know it all. Recording is good— 
the album can be bought without misgivings. 

SARAH VAUGHAN. The New Scene. Mer- 
cury STX 61079, 3J ips, J-track, Stereo. 
88s. including purchase tax. 

" In the recording world today there is 
definitely a ' new scene'—a scene of young 
gifted musicians. . . . Sarah's musical love 
and understanding enable her to ' make the 
scene' with these numbers in such a way 
that no nuance is lost and fresh insights 
emerge to surprise the listener." 

Those words are quoted straight from the 
sleeve notes, and they describe perfectly 
what goes on in this collection. I endorse 
them one hundred per cent. They are so 
very right. 

Take What now my love. Sarah turns the 
whole thing inside out, endows it with the 
sparkle of her own personality and then 
delivers the packaged product as something 
newer than today. A real musician with great 
depths of sincere emotion, she epitomises all 
that is too often lacking in " the scene " that 
she now enters with this and similar albums. 

Numbers include: One two three. What 
now my love. Love, Who can I turn to. Call 
me. With these hands. Michelle. Sneakin' 
up on you. Everybody loves somebody, The 
shadow of your smile, Dominique disco- 
theque and I should have kissed him more. 
Hardly a selection to send one into ecstacies 
—but in the hands of Sarah Vaughan we 
have a new flavour and a new intimacy 
brought to tunes we know so well. 

In every way a flawless album. Recording 
is sympathetically good. Our soloist is sym- 
pathy itself. Strongly recommended. 
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Summer's here. And time's ripe for dreaming up new ways to make the most of holiday hours 
ahead. So get out and take a good look at the wonderful range of Philips cassette machines.* 
All ready to play your kind of music wherever you go. 
Next, start picking a few musicassettestogo with the player of your choice. And have a fun summer. 

From St. Louis to Frisco 
CHUCK BERRY 
CMP 7029 

The Songs 
of Leonard Cohen 
LEONARD COHEN 
CBS 40, 63241 

Happening in Central Park 
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Gentle on my mind 
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*lllusuaied above is the Philips Casseitophone U runs on banenes and costs ontv C13.18. i 
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REVIEWS 

LEROV ANDERSON. Concert in Man- 
hattan. PhUips CPP 1070. SSs. lid. 
including purchase tax. 

As one of our most prolific writers in the 
popular idiom Leroy Anderson has achieved 
a fame that spans the globe. There cannot 
be a country where at least some of his tunes 
are not known and loved. All this collection 
needs for instant success is a good orchestra 
and competent recording—it has both. 

Amongst the old favourites are: Sleigh 
ride, Blue tango, Fiddle-faddle, The synco- 
pated clock, The typewriter, The girl in 
satin, Bugler's holiday, Belle of the ball, 
Promenade, Sarabande, Plink plank plunk, 
The waltzing cat, China doll and Song of 
the bells. 

Resisting the temptation to display over- 
much technical dexterity the studio staff have 
concentrated on the simpler and more satis- 
factory task of giving us a straight recording 
without frills. Just what was needed. This 
kind of music speaks for itself and does not 
require gimmickry to bolster it up. And how 
it all goes with a swing! 

I would vote this to be one of the most 
pleasant cassettes I have heard recently, 
giving it top marks for sheer uncomplicated 
enjoyment. There are times when one wants 
to forget the more involved aspects of every- 
day existence; at such moments this album 
provides just the right relief, recommended 
as an antidote to many of our contemporary 
troubles. 

THE WALLY STOTT CHORALE. Chorale 
in concert. Philips Living Presence 
Stereo LPC 13001. SSs. lid. 

Recently I have had to complain of rather 
muddy quality on some cassettes, so it was 
very pleasant to find that this album offered 
really sparkling sound with plenty of presence 
and realism, not to mention excellent stereo- 
phonic effect. A glance at the label revealed 
the reason why. Without noticing I had 
picked up one of the new Philips " Living 
Presence " issues, and that just goes to show 
that the improvement is genuine, not 
imagined. 

Happily the upgrading of standards in the 
audio department is matched by the per- 
formance and expert arrangements offered 
by the Wally Stott Chorale. Instead of his 
usual ensemble of a large orchestra and 
small choir we now have the reverse—a very 
large augmented choral group with re- 
strained instrumental accompaniment. And, 
by Jove, it's more effective than I can tell. 

The programme gives us: Shadows, Trains 
and boats and planes, Country girl, Pal-a- 
pan, A time for love, The eagle and me, 
The dance of the Sugar Plum Fairy, He's 
gone away, Two for the road, Love is blue, 
My man's gone now and Pm on my way. 

They are all Wally Stott's arrangements, 
apart from Shadow, and I must admit that 
is one of the most effective tracks. In this 
number the stereophonic effect has been 
utilised to the full, giving depth of perspec- 
tive in space as well as directionality. The 
result is a very appropriate " audio shadow." 
Quite uncanny. My other favourite, The 
eagle and me, is again a delicately handled 
choral arrangement. In fact they all are. 

Production of this album obviously called 
for the greatest skill by director, musicians 
and technicians alike. Its brilliant success is 
a credit to all concerned. Strongly recom- 
mended. 

EYDIE GORME'S GREATEST HITS. 
CBS 40-63260. SSs. lid. including pur- 
chase tax. 

All too often the " Greatest Hits" title 
warns the listener that he is about to be 
served up with the same old stodge for the 
umpteenth time. Such suspicions are quickly 
dispelled by a glance at the numbers offered 
here, which include: Matchmaker match- 
maker, Amor, What did I have that I don't 
have, I wish you love, Sabor a mi, Yes my 
darling daughter, Blame it on the bossa nova, 
Softly as I leave you, Mas amor. If he walked 
into my life, Don't go to strangers and 
I want to slay here. 

There is some very happy, lusty singing 
here, with an infectious enjoyment that 
quickly captivates the listener. Against these 
entries on the credit side there's also a loss 
of quality that gives the voice a " boxed-in " 
feeling. Sibilants are heavily accentuated, so I 
wondered if the trouble arose in the rever- 
beration department? At all events recording 
could be better—indeed should be better. In 
this day and age the cash customer has a 
right to demand something approaching 
technical perfection. 

More difficult to correct are the weak- 
nesses in the voice itself. Significantly, the 
sleeve note writer takes great pains to em- 
phasise the fact that Eydie Gorme really can 
sing—a statement that would at one time 
have been quite superfluous on a vocal 
record. Truly a sign of the times! In fact 
she has a most unfortunate vibrato which 
both develops and distracts on sustained 
notes. On my review copy the penultimate 
band, Don't go to strangers, has some 
excruciating distortion which miraculously 
disappears on the final item. So, taken all 
round, this is a somewhat mixed bag from 
several points of view. Nothing I have said 
should be taken to detract from the warmth 
and humanity of the artiste, which, in spite 
of all the faults, does shine through. This 
girl has such a personality it would need 
nothing short of a brick wall to keep it out. 

After listening to this album a number of 
times I confirmed my first reaction—a feeling 
of having just missed what could have been 
a really great record. 

TONY BENNETT. Yesterday I Heard the 
the Rain. CBS 40-63351. SSs. lid. in- 
cluding purchase tax. 

Have you ever cast suspicious glances at 
your equipment and wondered what horrible 
troubles could be causing such degraded 
sound to come out of the loudspeaker? When 
I get such disturbing thoughts I always 
reassure myself by reproducing programme 
material of known good quality as a check. 
On hearing Tony Bennett's voice as it 
appears on this cassette I lost no time in 
finding my test recording. 

Many studios are adopting the useful tech- 
nique of recording in a fairly " dead" 
acoustic so that precisely the right amount of 
the right kind of reverberation can be added 
later. It's one way of controlling an other- 
wise uncontrollable aspect of recorded sound. 
But it seems that it doesn't always come off, 
and I suspect that the enclosed, wooden 
quality of Tony Bennett in this album is one 
of their failures. Instead of bringing him into 
the foreground one gets the subjective effect 
of a voice at the end of a long tube. Mind 
you, I doubt if such subtle quality changes 

would be noticed if the cassette was to be 
reproduced under what we might politely 
call " low-fi " conditions. 

The Tony Bennett offering includes: 
Yesterday I heard the rain, Hi-ho, Hushabye 
mountain, Home is the place, Love is here 
to slay, Fool, of fools, I only have eyes for 
you. Sweet Georgia Fame, Only the young. 
There will never be another you and Get 
happy. 

Apart from the reservations made, a 
pleasant enough album which deserved to 
have better technical treatment. 

THE THIRD FACE OF FAME. Georgie 
Fame. CBS 40-63293. SSs. lid. includ- 
ing purchase tax. 

According to the notes the idea behind 
this record was originally to produce a 
satirical comment on the music scene of the 
nineteen thirties. In the event its scope was 
broadened and the result is a wholly satis- 
factory collection with a half-smile shining 
through the lot. 

Our programme includes: The ballad of 
Bonnie and Clyde, When I'm sixty-four, Ask 
me nice, Exactly like you, Someone to watch 
over me, Blue prelude, Bullets Laverne, This 
is always. Side by side, St. James' Infirmary 
and Mellow Yellow. 

The choice shows far more imagination 
than some other selections, and together they 
make a finely contrasting entertainment- 
Treatment of Bonnie and Clyde is really 
commendable; Georgie Fame removes the 
whole episode from the nasty vulgarity of 
cheap gangsterism into the never-never land 
of humour. Which is a good thing. And 
When I'm sixty-four has real meaning and 
more than a touch of pathos. 

No faults to report in the recording. The 
voice is firmly placed in the centre with a 
musical backing that has been handled with 
discretion and feeling. 

There's a considerable range of expression 
in this album and Fame brings off each 
number with accomplished ease to charm 
the listener's ear. With a school-boyish let's- 
have-fun air about it this cassette offers real 
enjoyment. Recommended. 

NEW ' SAVILLE' 
SLIDE SYNCHRONISER 

# Perfect accuracy and 
synchronisation between Slide 
Projectors, and most complete 
2 or 4 track Stereo Recorders. 
% No Power supply required. 
# Complete simplicity # 2-year 
guarantee. 

ONLY—£10 17s. 6d. 
Accessories if required: 
Special ' Y 1 Lead— £2. 5s. Od. 
50ft. Extension Remote Control 
Cable  £4. 0s. Od. 

EXCLUSIVE ONLY TO: 
JOHN SAVILLE & SONS LTD., 

7 Goodramgate, YORK. 
Telephone: 0904 25755 

245 

www.americanradiohistory.com

www.americanradiohistory.com


% 

YOUR LOCAL DEALER 

LONDON 

Masseys ^ 

Centre 

Sound 

Watt London't Hl-R lap* Racordar Spaclallal 
—Oamonalrallon Room ailUi Comparator 

APPOINTED FERROGRAPH DEALER 
AT 

CHISWICK, W.4 
Accaaaorlaa, All Kinds—S«pricing—Pra-Racordad 

Tapes Mono/Starao 
121-123 High Road—10 a.m.-7 p.m. 

A TEL: CHI 2082 ► 
(not closed (or lunch) 

-LONDON- 

TAPE RECORDER HI-EI CENTRE 

 (SHEEN) LTD.  

Hl-fl EQUIPMENT 
TAPE RECORDERS 

ACCESSORIES 
SERVICE 

3 4 4 STATION PARADE, CLOSED WEDNESDAYS 
SHEEN LANE, SHEEN, 0I-S76 0985 
LONDON, S.W.I4 OppotiU Monlakt Station S.R. 

ee Clect xonicd 

THE TAPE RECORDER & 
HI-FI AUDIO SPECIALISTS 

400 EDGWARE RD., LONDON, W.J(PAD 5521) 
London's leading Stockists of High-fidelity 
and Audio Equipment. Many bargains in 

new and reconditioned equipment. 
SEND FOR FREE LISTS OF RECORDING 
TAPES. RECORDERS, AMPLIFIERS, ETC. 

APPOINTED B. & O. AGENTS 

THE SOUTH 

THE SOUTH WEST 

TOM MOLLAND LTD. 
Invite you to visit their 

well-equipped 
Demonstration Theatre and 

compare all the leading makes of 
Hi-Fi and Tape Equipment at 

110 CORNWALL ST., PLYMOUTH 
Telephone 6928S 

Immediate delivery to ALL Areas 

NEW PRODUCTS 

NEW RANGE 

FROM RYE 

OUR own confidence in the bright future 
prospects for tape recording in this 

country are reflected in a statement by Mr. 
Richard King, Sales Director of Pye Group 
(Radio and Television) Limited. Announc- 
ing the release of a first range of five 
machines he said: " We have stayed out of 
this market so far because of its limited 
growth rate. Now however we feel is the 
critical time; with the increasing use of 
cassette recorders and easy to operate in- 
struments tremendous interest is being 
generated, and all the signs indicate a great 
sales explosion in the near future." Antici- 
pating a boom in sales Pye are advertising 
their products to the trade as " sound 
cameras." 

Model 9104, a Compact Cassette machine 
powered by five IV volt batteries, costs 
£31 10s. plus 11s. 7d. purchase tax sur- 
charge. A standard cassette type equipment 
it employs a single control for record (with 
a safety interlock) playback, fast wind and 
rewind and a recording level/battery con- 
dition indicator. A 2V in. round loudspeaker 
is built in and power output is said to be 
400 mW. Weight is approximately 21 lb. 
and the machine is supplied with blank 
cassette, microphone with remote stop/start 
control and direct recording/playback lead. 
Size is 8 in. wide x 4 in. deep x 2$ in. high. 

A more sophisticated Compact Cassette 
machine, Model 9115, is a mains/battery 
version at a recommended retail price of 
£42 7s. 5d. plus 15s. 7d. purchase tax sur- 
charge. The built-in loudspeaker is 4 in. 
and the claimed output is 800 mW from 
batteries or 1 watt from mains. Features in- 
clude a transistor controlled motor, piano 
key controls for recording, fast rewind, start, 
fast wind and stop, tone control, recording 
and volume playback control, recording 
level/battery condition indicator, recording 
socket for microphone, radio, record player 
or second recorder and playback via built-in 
or second loudspeaker or separate amplifier 
with loudspeakers. Supplied complete with 
blank cassette, moving coil microphone and 
direct recording/playback lead the weight is 
approximately 4 lb. 14 oz. and dimensions 
10 in. wide x 8 in. deep x 2J in. high. 

First of the three reel to reel mains 
machines is Model 9106, a single speed (3| 
ips) half-track automatic at a recommended 
retail price of £37 plus 13s. Id. purchase 
tax surcharge. Maximum reel size is 5J in. 
stated power output is 1J watts which drives 
a 4 in. round loudspeaker. Controls in- 
clude rocker switches for recording, fast 
rewind, start, fast wind, and pause, stop 
bar, pause release button, volume and 
tone controls. Amongst the many at- 
tractive features are automatic record- 
ing control with manual over-ride and 
illuminated recording level meter, three digit 
tape position indicator with zero reset, re- 
cording socket for microphone, radio, record 
player or second recorder. The machine is 
supplied with a free-standing moving coil 
microphone, a 5| in. reel of long play tape 
and empty reel and direct record/playback 
lead. Weight is approximately 12 lb. and 

i 

O 

4^ 

■PI 

v-i . 
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dimensions 5;' in. wide x 10', in. deep x 4J 
in. high. 

Next in line is Model 9123, a two-speed 
(If and 3! ips) 4-track machine fitted with 
a 6 in. x 4 in. high efficiency loudspeaker 
and a claimed power output of 4 watts. Suit- 
able for reels up to 7 in. in diameter the 
9123 has facilities for stereo playback, duo 
play and multiplay using a stereo pre- 
amplifier and accessories. It also has facilities 
for mixing and monitoring via built-in loud- 
speaker or headphones and also for simul- 
taneous playback of two parallel tracks. Con- 
trols include push buttons for recording, fast 
rewind, start, fast wind, pause, stop bar, 
separate track and speed selector switches, 
recording level control for radio or record 
player input, recording level control for 
microphone input, playback volume control 
and tone control. Weight is approximately 
16 lb. and size is 16 in. wide x 11| in. deep 
x 6J in. high. 

The lop model, described as " Hi-fi," is a 
three-speed (71, 3|, If ips) 4-track stereo 
equipment reference 9137 priced at £101 
19s. 4d. plus £1 16s. purchase tax surcharge. 
Fitted with two 6 in. x 4 in. speakers (8 
ohms impedance) claimed power output is 
4 watts per channel. Controls include piano 
keys for pause, fast rewind, record, fast wind, 
stop, start; volume/on/off, stereo balance, 
bass and treble, record level controls for 
radio or record player input and for micro- 
phone input, separate track speed and mul- 
tiplay/duo play selector switches. Maximum 
•reel size is 7 in. and other features include 
automatic tape end stop, mixing parallel 
playback, two illuminated VU-type level 
meters, monitoring and playback via built-in 
speakers or headphones, four digit tape 
position indicator, etc. The machine can be 
used either horizontally or vertically and 
may also be used as a public address system 
amplifier. Supplied with a monophonic car- 
dioid microphone, 7 in. reel of long play 
tape, empty reel and direct record/playback 
lead the weight is approximately 24 lb. and 
the size is 18| in. wide x 13| in. deep x 
7J in. high. All the mains machines are de- 
signed for a power supply of 110/127, 220/ 
240 volts, 50 Hz AC onlv (convertible to 
60 Hz). 

Pye Group (Radio and Television) 
Limited. Post Office Box 49, Cambridge 
CB4 IDS. 

LAFAYETTE 

MODELS AVAILABLE 

A COMPLETE range of audio equipment 
by Lafayette is now being distributed in 

this country by Barnet Factors Limited. 
The catalogue includes a stereo tape deck, 

i -TTSS 

i miUM fcTrnj 

a number of amplifiers and integrated tuner/ 
amplifiers, loudspeakers, etc. 

The Lafayette stereo tape deck, Model 
RK 870, is a four-track stereo and mono 
record/playback equipment operating on 
three speeds, 7j, 3J and If ips. Features in- 
clude automatic equalisation for the three 
speeds, separate record volume controls, 
two record/playback VU level meters with 
pilot lights and record mode indicator lights. 
The tape transport system includes a pause 
control which is said to facilitate precise 
editing. 

The rear panel preamp outputs, auxiliary 
inputs and front panel microphone input 
jacks are all readily accessible and the 
machine will accept spools up to 7 in. in 
diameter. Cased in oiled walnut with silver 
metal trim the cost is £58 6s. Id. plus 
£16 0s. lid. purchase tax. 

The amplifiers range from the very simple 
low cost Stereo 10, a model with input stages 
for high impedance crystal or ceramic cart- 
ridges and separate volume controls for each 
channel with a staled output of 5 watts per 
channel IHF music power at a retail price 
of £11 19s. 6d., to the Model LA-85T with 
a quoted output of 60 wans RMS and a 
host of sophisticated facilities at a recom- 
mended retail price of £49 10s. 

Tf . v m • • 

Typical of the stereo tuner/amplifiers is 
Model LR SOOT with a claimed output of 
40 watts RMS at 4 ohms. This equipment 
includes automatic FM stereo switching and 
indicator light, illuminated tuning meter for 
accurate FM/AM tuning, fused output tran- 
sistors to protect against shorts and overload 
and what are claimed to be exclusive front 
and rear panel tape output jacks. The 
speaker mode switch activates main and/or 
remote speakers or both, plus the headphone 
only position; the stereo jack is situated on 
the front panel. Recommended retail price 
of the LR SOOT is £74 2s. 3d. plus £20 7s. 
8d. purchase tax. 

Other models include AM/FM tuning 
units without intergrated amplifiers, com- 
munication receivers and a number of ser- 
vice test intruments. 

if J 

Finally four complete loudspeaker systems 
are offered in the range at prices from 
£7 10s. (plus £1 19s. Id. purchase tax) to 
£18 18s. (plus £5 2s. purchase tax). Full de- 
tails from: 

Barnet Factors Limited. 4 Lisle Street, 
London, W.C.2. 

YOUR LOCAL DEALER 

THE NORTH 

 CHESHIRE  

^Charlesworths 

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 
•Half Day Wednesday 

CUSSINS & 

LIGHT LTD. # TEL 
YORK'S LEADING RADIO "l 55666 
TV & ELECTRICAL STORE 
Vi.it our First Floor 
TAPE RECORDER - B 

CENTRE 
LARGEST RANGE 
OF RECORDERS 
& ACCESSORIES 
IN THE NORTH 
KING'S SQ. 

YORK 

TAPE RECORDER 

CENTRE (HALIFAX) 
stock all the best 

Tape Recorders, Hi-Fi Equipment 
Tape, Pre-Recorded Tape, etc. 

reVdx 
specialist 

30 King Cross Street, Halifax 
Phone 66832 

MUSICASSETTES 

• LIBRARY SERVICE 
• PART-EXCHANGE 
• MACHINES 
• LANGUAGE COURSES 

Send I /- stamp for comprehensive list. 

THE MUSICASSETTE SUPPLY COMPANY 
2, Hopmarket Yard, Worcester 

For Jiffy-fast Postal Service 
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CLASSIFIED 

ADVERTISEMENTS 
Rate.—One shilling per word: 
box numbers, 2s. 6d. extra. 
Payment with copy, which 
should be sent to Advertising 
Department. "TAPE Recording 
Magazine," Prestige House, 
14-18, Holborn, London, E.C.I. 

FOR SALE 
BLACKBURN has Lancashire's 

leading Hi-Fidelity/Tape Recorder 
stockists and Electronic Engineers at 
HOLDINGS AUDIO CENTRE, 
MINCING LANE/DARWIN STREET, 
BLACKBURN (Tel 59595). 

MINIFLUX 4-Track stereophonic/ 
monophonic record / playback 
heads. List Price 6 gns.—Special 
Oiler 55/- each. MINIFLUX 4- 
Track stereophonic/monophonic 
Fertile Erase Heads. List Price 
£3 10s. — Special Oiler 32/6 
each, or supplied together (one 
of each) at £3 17s. 6d. SKN4 
J-Track stereophonic record/play 
heads for Transistor Circuits 
55/- each. Also }-Track and lull- 
track monophonic Fertile Erase 
Heads complete with technical 
specilications. SAE lor details. 
LEE ELECTRONICS, 400 Edgware 
Rd., Paddinglon 5521. 

SALE. AGFA TAPE. 1800 FT. 
REELS. New. 30s. each. Also pre- 
recorded Stereo Tapes, Jazz. Pop. 
SAE Lists. 28, Brybur Close, Reading. 

WANTED 
GOOD QUALITY TAPE RECORDERS 

AND HI-FI EQUIPMENT PURCHASED 
FOR CASH. TELEPHONE 01-472 2185. 

TAPE RECORDS 
Every pre-recorded tape available 

in Britain is listed in the complete 
TELETAPE catalogue at 2s. post tree. 

Vast selection ol Mono and Stereo 
tapes. Send now lor your copy by 
return to: Mail Order Dept., TELE- 
TAPE Ltd., 11. Redvers Road, Lon- 
don, N.22, or call at our Marble Arch 
or Shaltesbury Avenue Showrooms. 

ABSOLUTELY EVERY AMERICAN 
4-TRACK STEREO TAPE released in 
America can be obtained through our 
special postal service. For complete 
and up-to-date catalogue ol all re- 
leases send only 4s. to: MUSIC 
U.S.A., 1463. Lower Baggol Street, 
Dublin 2, Ireland. 

PRE-RECORDED AMERICAN 
STEREO TAPES. 7} ips. Cheap as 
records. Bernsteins, Mahler, Maazels, 
Sibelius, Karajan, Beethoven Sym- 
phonies. £15 per set ol 5 tapes incl. 
PT and duty (any duly or purchase 
tax charged by the postman will be 
relunded—see instruction slip in 
tape box). £3 cheaper than records. 
PO 5s. lor complete catalogue. 
Postereo Tapes. 9, Darley St.. 
Harald's Cross, Dublin 6, Eire. 

TAPE DUBBING 
RAPID RECORDING SERVICE. LPs 

from your own tapes. Master discs 
and pressings. Demo Discs. Mobile 
Recordings. Multi-channel facilities 
for transfer to 8 and 16 mm film 
tracks. Sound effects library on discs. 
Brochure on request from: RAPID 
RECORDING SERVICE, 21. Bishops 
Close. London. 
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JOHN HASSELL RECORDINGS. 
Tape-to-Disc Service using latest high 
level disc-cutting system. Quality 
pressings made. Studio with Bech- 
slein Grand Mobile unit. 21, Nassau 
Road. London, S.W.13. Riverside 
7150. 

GRAHAM CLARK RECORDS. Tape 
to Disc Pressings. 23, The Grove, 
Walton - on - Thames, Surrey. Tel.: 
WALTON 25627. 

J. & B. RECORDINGS. Tape to 
Disc—latest high level disc cutting, 
all speeds. Mastering, pressings, 
studio, mobile. 14, Willows Avenue, 
Morden, Surrey. Telephone: 648 9952. 

YOUR TAPES to DISC. 7 in. 45— 
22s., 10 in. LP—55s., 12 in. LP— 
65s. 4-day postal service. Top pro- 
lessional quality. SAE photo leaf- 
let; DEROY STUDIOS, High Bank, 
Hawk St., Carnforth, Lanes. 

EDUCATIONAL 
Tapespond with the COUNTRY OF 

YOUR CHOICE by means ol ESPER- 
ANTO. Details ol Correspondence 
Course from British Esperanto 
Association (TR), 140 Holland Park 
Avenue, London, W.11. 

TURN YOUR TAPE RECORDER 
INTO A POWERFUL LEARNING 
MACHINE. Send now for Catalogue 
ol Accessories such as Time 
Switches, Pillow Speakers. Special 
Tapes lor Learning, Language 
Courses, G.C.E. Courses etc. II you 
do not already have a tape recorder 
we can supply a de luxe machine 
for only 25 gns. Credit Terms avail- 
able. Get with it! Take advantage ol 
these new simpler, faster educational 
techniques. Courses and Accessories 
now also available lor Cassette Re- 
corders. Opening hours: 9 a.m.-6 p.m. 
Mon.-Fri.. 9 a.m.-l p.m. Saturday. 
INSTITUTE OF TAPE LEARNING. 
ITRM) 153 Fellows Road. London. 
N.W.3. 

TAPE EXCHANGES 
FRIENDLY FOLK ASSOCIATION, 

Torquay (Esl. 1943). Social intro- 
ductions, Pen-friends. Book-lovers, 
Stamps, Photography, Tapesponding. 
Members 100 countries. 

THE LONDON TAPE RECORDING 
CLUB had its eleventh birthday last 
year. Our meetings, held monthly in 
the Charing Cross area, are lively, 
creative occasions, and prospective 
new members will be welcome. 
Please write lor details to: The Sec- 
retary, Mr. C. Clements, 36 Hubert 
Road. London, E.6. 

WORLDWIDE TAPESPONDENTS. 
FREE SOUND MAGAZINES. FAB 8 
WIDE RECORDING CLUB. 117. Plains 
Avenue. Maidstone. SAE. 

MAKE INTERESTING NEW 
FRIENDS. ALL AGES OVER 17. 
Send SAE lor free details. VICTORY 
BUREAU, 34, Honeywell Road. 
London, S.W.11. 

MISCELLANEOUS 
STUDIO RE-EOU1PP1NG — Quality 

video tape recorder together with 
three hours' ol tape £245. Pye-Lynx 
automatic Vidicon camera with Can- 
non 25-100 mm. Zoom lens £176. 
Tripod lor above £5. 23 in. monitors 
(three available) £30 each. Also 
thousands ol leet ol broadcast stan- 
dard tape on aluminium spools, use- 
ful lor experimental purposes 50s. 
per reel. Demonstration available at 
SAVIC LIMITED, 794 6791. 

ALWAYS BE CAREFUL (and money 
wise) before buying quality equip- 
ment. Send your requirement list 
to AUDIO SUPPLY ASSOCIATION 
lor evaluation and quotation. See 
below  

THE TIME SWITCH YOU HAVE 
BEEN WAITING FOR! At last a Mains 
Time Switch with Fraction-o(-a-Minute 
accuracy. Essential lor pre-set tape 
recording in your absence: school 
laboratory and other uses where 
extreme accuracy is required. Send 
p.c. lor leallel to: N.R.S. (TRM) 
153 Fellows Road, London, N.W.3. 
01-722 3314. 

IF QUALITY MATTERS consult first 
our 70-page illustrated catalogue 
with technical specilications (5s. 
6d.). Members enjoy unbiased 
advisory service, prelerenlial cash 
terms. Membership 7s. 6d. Our 
Associates also manufacture records 
from your own tapes, or record the 
Master at our studios (Steinway 
Grand). Bulk terms for choirs. (Ex- 
cellent fund-raiser). Please specify 
requirements. AUDIO SUPPLY ASSO- 
CIATION, 18, Blenheim Road, 
London. W.4. 995 1661. 

HIGHEST CASH PRICES olleted 
lor good quality Tape Recorders and 
HIFI, See our advert page 218 this 
Issue. R.E.W,, 266-8. Upper Tooling 
Road, London, S.W.17. 

REPAIRS 
SERVICE and professional indepen- 

dent evaluation ol " quality " equip- 
ment. Normally 3-day turn-round. On- 
site service by appointment. HF 
ENGINEERING, 3, Willowbank, Sun- 
bury-on-Thames, Middlesex. Tele- 
phone Sunbury-on-Thames 83232 ( 24 
hour service). 

TAPE RECORDER REPAIRS. Exe- 
cuted expertly, ellicienlly, economi- 
cally by The Tape Recorder Centre. 
See page 251 lot branch address. 

BOOKS 
Watch out lor the new series of 

TAPE HANDBOOKS thai will shortly 
be available from TAPE BOOKSHOP, 
Prestige House, 14/18 Holborn, 
E.C.I. We are planning to issue one 
exciting new title each month. Full 
details in next month's issue. 

WlliLEDON'S TAPE RECORDER CENTRE 
SKILLED TAPE RECORDER REPAIRS carried out by expert 
personnel of many years' experience backed by extensive test 
equipment—Wow and Flutter Meter, Audio Valve Voltmeter, 
Audio Generator, Oscilloscope, etc. with final lest performance 
figures quoted if required. Ferrograph specialists. 

Tape Recorder Centre TEL-LEE-RADIO 
220 The Broadway, Wimbledon, S.W.19. 01-542 4946 

Two more sound 

ideas from Grundig. 

Like our speaker enclosures. 
Beautifully finished in teak and 

walnut and fitted with really high-quality 
Grundig loudspeakers. 

Truly superb reproduction. 
Also, if you have a transistor radio, the 

Grundig mains power pack is a very useful 
battery saver. 

It just fits in the space of a conventional PP9 
battery so when your portable isn't going any place 
you can run it off the mains supply.|>ji ■■■ ■ 5ass| 

BEumiaigi 

Write for the name and address of your nearest 
Grundig Accessories specialist. 

Grundig (Great Britain) Ltd., London S.E.26. 
A Member of the British Industrial Holdings Group. 
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The Berean 

I Tape Service 

(NON-DENOMINATIONAL) 

Loan of over 1,000 reliable expositions of the Bible available 
on tape (3i ips) for cost of postage only. For Bible Study 
groups or private meditation. Supporting literature also 
available. Details from; Miss R. Hammond (TRM), Burwood, 
Blofield, NORWICH, Norfolk. NOR84Z, 

 1 LARGEST SUPPLIERS OF |  

SERVICE SHEETS 
(TV, RADIO, TAPE RECORDERS, RECORD PLAYERS, TRANSISTORS, 

STEREOGRAMS, RADIOGRAMS). Only 51- each, plus S.A.E. 
(Uncrossed P.O.'s please, returned if service sheets not available.) 
Mr. C. CARANNA, 71, BEAUFORT PARK, LONDON, N.W.11 
We have the largest supplies of Service Sheets (strictly by return of 

post). Please stale make and model number alternative. Mail order only. 
Please quote this Magazine when answering this advert. 

To all TAPE Recordists: p.v.c. 4 
BUY BRITISH 
YOU SAVE MONEY AND 

in backing Britain 

SAVE 
THE 

POUND "A STERLING IDEA '• 
" . . . high quality and 

rapid service I have found 
in you ..." 

N.F.H. of Canterbury. 
The playbacks are crystal 

clear and I am sure no 
better results could be 
obtained by other dearer 
brands on the market. 

Yours sincerely, 
W.S.. Hants. 

FREE Library case with 
£5 orders 

New 3' s- 51" 7* 
Standard ISO' 600' 850' 1200' 
Play each li- 5/6 7/- 8 6 

3 for st? 16/- 20/- 25/- 6 for 1113 31/9 39/6 49/- 
Long 240' 900' 1200' 1800' 

Play each 31- 7/6 9/6 12 6 
| 3 for 8/6 221- 27 IS 36/9 

6 for 16/9 43/3 •54/9 8216 
Double 300' 1200' 1800' 2600 ■ 

Play each 4 3 II/. 15/- 19 9 
3 for 1213 32/3 44/- 58/3 
6 for 24/6 63/9 87/- II513 

itea tEraMng Co. 
Mora Works, Mora Road, N.W.2 

(T24) Postage I /9 per order. 
Posted the same day. 
 Money-back gtd. 

magnetic 
recording 
tape 

FULLY GUARANTEED 
Size Standard Long 
Base p.v.c. 
Y ISO' 2/6 225' 3'3 
4* 300' 4/3 

8/9 
450' 56 

5" 600' 900' 10/3 
SJ* 900' 10/6 1200' 12'6 
7- 1200' 12/6 1800' 17/9 
Size Double Triple 
Base POLYESTER 
r 300' 4/6 600' 9'3 
4* 600' 8 6 900' 13/3 
5' 1200' 15/9 1800' 23 6 
5}' 1800' 19 9 2400' 29'9 
T 2400' 22 6 3600' 39/9 

Factory Fresh. Superb Quality. Leaders. Trailers ard Stop Foils on all sizes 
S' and above. We supply many local authorities and professional recording 
studios. May we supply youf P. & P. 2/6 per order. S.A.E. Full Lists. 
LEDA TAPES (T), 17, Leigh Pk. Rd., Leigh-on-Sea, Essex 

LONDON OFFICE: Phone:01-226 7004 

I should like further information about 

Messrs  "s advertisement 

on page  of TAPE Recording Magazine 

about  (product) 

NAME  

ADVERTISEMENT INQUIRIES 

SERVICE 

ADDRESS 

July 1969 

This is a special service for readers of 
" TAPE Recording Magazine." It 
enables you without cost to get 
fuller information about those 
products in which you are particularly 
interested. Fill in one coupon below 
for each inquiry, with your name and 
address in block capitals in each case. 
Then cut out the whole of this section, 
following the dotted line, fold as 
indicated overleaf and post to us. 

I should like further information about 

Messrs  's advertisement 

on page of TAPE Recording Magazine 

about  (product) 

NAME  

ADDRESS   

July 1969 

I should like further information about 

Messrs  's advertisement 

on page of TAPE Recording Magazine 

about (product) 

NAME  

ADDRESS   

1 should like further information about 

Messrs  's advertisement 

on page of TAPE Recording Magazine 

about  (product) 

NAME  

ADDRESS   

I should like further information about 

Messrs  's advertisement 

on page of TAPE Recording Magazine 

about  (product) 

NAME  

ADDRESS   

July 1969 July 1969 July 1969 
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DID YOU KNOW— 

That TAPE RECORDING MAGAZINE 
was the First Publication of its kind 
in Europe. 

That it is still the Best Tape Record- 
ing Magazine. 

That it is the only Tape Recording 
Magazine staffed by Enthusiasts for 
Enthusiasts. 

That you can ensure receiving your 
regular monthly copy by complet- 
ing one of the two coupons opposite. 

THAT TAPE RECORDING MAGAZINE 

POSTAL SUBSCRIPTION IS STILL 

ONLY 25/- PER ANNUM. 

TO MY NEWSAGENT 

II would like to be sure of receiving TAPE 
Recording Magazine regularly. 

| Please order it for me. 

I NAME  

I ADDRESS  
I 

I 
TAPE Recording Magazine is distributed by Seymour Press Ltd. 
334 Brixton Road, London, S.W.9. 

' TO THE PUBLISHERS 
| Please post me a copy of TAPE Recording 

Magazine regularly. I enclose 25/- as a sub- 
| scription for one year (USA $3.75, AUSTRALIA 
. $3.75). 
1 NAME .... 

I ADDRESS 

I   
I Post to: TAPE Recording Magazine, Prestige 
^House, 14-18 Hoi born, London, E.C.I. 

FLAP A 

CUT ALONG DOTTED LINE 

r w 

O S 
-O - KJ m NJ 7? 

C m T, 
— < m H « (A m 2 w 

i> -* D 
> 03 z -< 
D 

^0 
r > 
2 C) m m 

I 
Q -i O u. 
Q Z 
o u 

z ® - 7 Z 
SO^Z-m^O 

£ 
FIRST FOLD ALONG THIS LINE 

Fold along lines as indicated and then tuck Flap A into Flap B 

FLAP B 
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TAPE HANDBOOKS f 

FOR THE NEWCOMER os well as the ENTHUSIAST OF LONG STANDING 

Advice on Buying a Tape Recorder 
by J. F. Ling. 

2s. 6d. (USA $0.65) post free. 
Chapters on preliminary considerations, 
tape deck, amplifier, etc. 

Introduction to the Tape Recorder 
by C. Langton. 

3s. 6d. (USA $0.75) post free. 
To help the newcomer to a working 
knowledge and maximum enjoyment. 

Sound Effects on Tape by Alan Edward 
Beeby. 

Ss. 6d. (USA $0.75) post free. 
How to achieve realistic effects simply and 
economically. 

How to Record Weddings by Paul 
Addinsell. 

38. (USA $0.70) post free. 
Illustrated. Covers preparation, mike 
positioning, equipment, etc. 

Documentary Programmes on Tape 
By Peter Bastin 

Ss. (USA SI.25) post free 

The Law and Your Tape Recorder by 
Andrew Phelan (Barrister). 

Ss. 6d. (USA $0.75) post free. 
Interprets the law in UK for the tape 
recorder owner; what is free, forbidden, 
restricted. 

Hi-Fi for the Music Lover by Edward 
Greenfield. 

3s. (USA $0.70) post free. 
Aims at giving the music lover basic 
technical know-how. 

How to Make Money With Your 
Recorder by Henry Woodman. 

3s. 6d. (USA $0.75) post free. 

MAIL ORDER ONLY 

REMITTANCE MUST ACCOMPANY ORDERS 

Send Orders to— 

PRINT & PRESS SERVICES LTD. 
Tape Bookshop, 16a Bevis Marks, 
London. E.C.3. 

TAPE 

BOOKSHOP 

BRITAIN'S 

LARGEST 

SPECIALISTS 

At every NUSOUND showroom you'll find a wonderfully compre- 
hensive range of equipment and expert staff with many years, 
experience in this ever growing and highly specialised field—in 
which the NUSOUND reputation is "Second to none." 
Every make and model of Tape Recorder and Hi-Fi Unit is available for 
immediate demonstration by our specialist staff who will be delighted to 
assist you in selecting equipment to suit your individual requirements. 
Only from NUSOUND can you benefit from all these invaluable 
features—the most comprehensive range of equipment on display 
in the country, competitive prices and special offers, expert staff, 
free technical advice, immediate demonstration of any model and 
the finest after sales servicing available. 
Visit any NUSOUND centre and you'll be certain of 100% Service and Satisfaction. 

NEW! 

TANDBERG I600X 

STEREO TAPE DECK 
The latest 4-track 3-spccd model from 
Tandberg featuring many special features 
complete in beautiful teak cabinet. 

PRICE £89.IO.O 

SENSATIONAL STEREO OFFERS ! 

SAVE 
UP TO 

33^% 
off our 

Stereo Systems 

As Britain's Largest specialists our tremendous purchasing 
power enables us to offer you the famous makes—Garrard, 
Goldring, Rogers, Decca, etc., etc.—at unbelievably low 
prices. We offer 20 Hi-Fi Stereo Systems utilising these 
famous makes and all showing substantial savings off 
normal prices. 
A Nusound Stereo System produces the finest sound and 
represents the finest value for money available. 
Call into any of our showrooms or write to 24, Oxford 
Street. London, W.I, for full details. 

oSound TAPE and hi-fi centres 

24. OXFORD ST.. W.I. Tel.: 01-580 4638 (50 yards 
Tottenham Ct. Rd. Tube Station) 
228, BISHOPSGATE, E.G. 2. Tel.: 01-247 2609 
(Opposite Liverpool Street Station) 

82. HIGH HOLBORN. W.C.I. Tel.: 01-242 7401 
242/4, PENTONVILLE RD., N.I. Tel.: 01-837 820D 
36, LEWISHAM HIGH STREET, S.E.I3. Tel.: 
01-852 2399 

360, KILBURN 
01-624 1656 

HIGH RD., N.W.6. Tel.; 

87 100, ILFORD LANE. ILFORD. Tel.: 01-478 2291 
(Pioneer Market—I minute from llford Broadway) 

Hours of business: Oxford Street—6 days a week; High Ho/born—j day Saturday; Bishopsgate closed Saturday—Open Sunday 10-2; Lewisham, llford, Kilburn, 
Pentonville Road, j day Thursday. 
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If you cant 

hear the 

difference 

in 'Scotch' 'Dynarange' 'Scotch' low noise 'Dynarange- J " JJ "T magnetic tape is the one 
tapes, maybe YOU should professionals prefer It has been r 7 J J manufactured to the highest 

have your ears checked standardsof theexPert who wants 
J to get the best from his equipment. 

DVrvjAPANCE 

Scotch 3m 
MAGNETIC TAPE | BM COmPANY 

Professional Recording Studios use it every day 
3M, 'Scotch'end 'Dynarange'ate trademarks 

Published by Print and Press Services Ltd., Prestige House, 14-18, Holborn, London, E.C.I. Printed by Co-operative Printing Society Ltd., 235 Union Street, 
London, S.E.1, and distributed by Trans-World Circulation Co., Bashley Road, London, N.W.10. 
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