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TAPE LIBRARY 
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BASF Magnetic Tape 

is also available in the Round Pack, in 

spool sizes 3"-7" which means that 

your refills for your empty swivel 

compartments are less expensive 

and with the sealed Round Pack you 

are completely sure that your tape 

reaches you in factory fresh condition. 

-4— 

V 

BASF Plastic Swivel Boxes 

are available in all spool sizes from 4"-7" 

filled with every type of BASF Tape or are 

available empty with the exception of 

4n Standard Play which is in a cardboard 

box only. This means that you can obtain 

BASF Tape from 450 ft. to 3600 ft. in 

lengths for every playing time and 

classify them in a separate box. 

A 

BASF Three-section Library 

Boxes are available in 5", 5|" and 7" 

sizes containing one LP or DP tape 

and now, at a relatively low cost, 

without any tape. By this means you 

can integrate and catalogue all 

your tapes inexpensively. 

Only BASF has all these points necessary for your perfect tape library and in addition a 
complete range of accessories essential for the tape enthusiast. 

Why not visit your local dealer today and ask him to show you the range of BASF Magnetic 
Tape Products. 

BASF UNITED KINGDOM LIMITED 

5a Gillespie Road, London, N.5. Tel: 01-226 2011 

lii 
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We'd like 

you to hear our 

latest number 

It's the TKI45. And it's quite a tape recorder 

Grundig have built quality into every inch of this four-track 
machine. Recording level adjustment is fully 
automatic, by means of the unique Grundig 
'Magic Ear.' This ingenious device acts 
with split-second precision, and retains 
natural loudness variations without 
distortion. And when you want it, manual 
operation is yours at the click of a switch I 

The TK145 has a frequency response of 
up to 12,500 Hz, Wow and flutter below 
±0.2%, and a signal to noise ratio of 
48 dB. Result? Clean, crisp, life-size 
reproduction. 

What's more, you can make synchron- 
ised recordings by using the Monitoring Amplifier MA2, and the 
Earphones type SE3, both available as extras. 

v 

•7 

17 

There are connecting sockets for recording/playback, monitor 
headphones and switchable extension loud- 
speaker. There's even a press-button reset for 

the position indicator I And—to guarantee 
cool operation over long periods of playing 

and recording, the TK145 has the exclusive 
Grundig single-unit combination of motor 
and mains transformer. 

The uncrushable steel chassis is elegant 
in teak finish, with a charcoal and silver 
deck, and silver trim. The TK145 comes 
with 1,200 ft. of tape and a high-quality 
dynamic microphone ... all that for just 
47^ gns I Like to hear more ? Then send off 

the coupon today for full details of all thirteen Grundig 2 and 4 
tracktape recorders ranging in price from under 30gns. to £135.9.0. 

I 1 
To: Grundig (G.B.) Ltd., Dept. 11^2, London, S.E.26. 

Please send me 'The Sound of Grundig' ail-colour 
tape-recorder leaflet □ radio leaflet □ audio unit 
and stereogram leaflet □ Tick which you require. 

NAME  

ADDRESS  
TM2 GRURDIG 
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Vorlt'xion 

quality equipment 

TYPE C.B.L 

TAPE RECORDER 
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Here is a versatile stereophonic recorder which has no equal in its price group. 

IT CAN record monaurally or stereophonically with its own mixed inputs from Gram, Radio or other sources 
and from high grade low impedance balanced line microphones. With good microphones, etc.. the result 
is a suitable master for disc manufacturers. " Before and After " monitoring is provided together with adjustable 
metered bias for perfection. 

IT CAN also make a recording on one crack and then transfer it to the other track while measuring and listening 
to it and adding one or two more signals also metered. A special PPM type meter is now used. 

IT CAN repeat the process and transfer this combined signal to the first track with one or two more signals. 
Composers use it for this purpose. One track may have music or commentary and the other cueing signals or 
commentary and either may be altered without the other. 

IT CAN playback stereophonically or monaurally with its own amplifiers of 3J watts each. 

Speeds 11121/7$ i.p.s. Price £172 Os. Od. 
Speeds 3|/7|/I5 i.p.s. Price £180 0s. Od. 

The Vortexion W.V.B. is a high quality monaural machine with " Before and After " monitoring. The recording 
inputs are a high sensitivity socket for moving coil or ribbon microphone and a high impedance socket for radio, etc.. 
either of which can be selected by a switch. Superimposing and echo work can be done and the playback has reserve 
gain for abnormal requirements. This model cannot be converted for stereo playback, but it is a thoroughly reliable 
machine for the engineer specialising on monaural work. 

Speeds IJ/3J/7J i.p.s. Price £115 lOs.Od. 
Speeds 3|/7J/I5 i.p.s. Price £128 0s. Od. 

The Vortexion W.V.A. is a monaural machine which has a performance equal in sound quality to the other models. 
It possesses all the features of the W.V.B. except for " Before and After " monitoring. Dubbing and Echoes. The 
recording being made can be heard on the internal loudspeaker as in the W.V.B. and C.B.L. The controls are 
uncomplicated. 

Speeds l|/3J/7i i.p.s. Price £96 7s. Od. 
Speeds 32/74/15 i.p.s. Price £107 3s. Od. 

All tape recorders have adjustable bias controls, low impedance mic. inputs for unlimited lengths of cable, highly 
accurate position indicators and meters to measure recording level and bias. 

VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, S.W.I9 
Telephone: LIBerty 2814 and 6242-3-4 Telegrams: "Vortexion London S.W. 19" 
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High fidelity stereo starts with 

Wharfedale DENTONS at 30gns. per pair. 

The new Denton speaker system brings stereo sound 
within the reach of everyone. Dentons are excellent 
operating at less than 10 watts from the existing amp- 
lifier in your record player or tape recorder. They are 
superb when driven by a high fidelity amplifier. Each 
Denton contains 2 Wharfedale speakers in a beautiful 
cabinet that is small enough to stand on a bookshelf or 
mantlepiece. Ask your dealer for a demonstration and 
prove its superior quality. 

The Dentons are sold in matched pairs for stereo. 
The cabinets are hand veneered and rubbed; each 
pair made from the same tree ■— perfect matching 
of both sound and appearance. 
Each cabinet has two speaker units with a carefully 
designed cross-over network. 
The dimensions are perfect for mounting on a shelf 
— so the Denton takes up virtually none of your 
precious room space. 
Size 9|" high x 14" wide x 8f" deep. 
Response: 65 Hz to 17,000 Hz. 
Finish: Oiled Teak or Polished Walnut. 

kVi 
WHARFEDALE 

RANK WHARFEDALE LTD., IDLE, BRADFORD, YORKS. 
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K.J. ENTERPRISES 

BRITAIN'S PREMIER MAIL-ORDER RECORDING TAPE SPECIALISTS 

IMMEDIATE 2A HOUR SERVICE ON ADVERTISED LINES 

FULL CASH REFUND GUARANTEED SEND TODAY AND SAVE! 

BRANDED TAPES 

20% OFF 

BASF—EMI—GRUNDIG —PHILIPS 
SCOTCH —AGFA —KODAK 

STANDARD PLAY 
LIST 
PRICE OUR PRICE 

5- 600") 21/- 16/10 5}" 900' ) Except 28'- 22,6 7* 1,200' j Agfa 35/- 28,- 
LONG PLAY 

3" 210' »/- 7,3 (Not Scotch or Kodak) 
3" 300' 9 6 7/6 (Scotch only) 
3J- 300' 12/- 9,6 (Kodak only) 
4" 450' 14,6 11/8 (Excepc Kodak) 
4J" 600' 21/- 16/10 (BASF. Agfa only) •5- 900' is;- 22 6 •51 1,200' 35/- 28/- •7" 1,800' 50;- 35/- 81' 2,400' 

(BASF, Scotch only) 72/6 58;- 
10- 3,280" 85,'- 68/- (Agfa only) 
10' 3,600' 95,'- 76/- (BASF only) 
101" 4.200' 112/- 90/- (Agfa, BASF only) 

SCOTCH DYNARANGE (L/P) 
S' 900' 32/3 25/10 
Si* 1.200' 40 6 32 6 7" 1.800' 57 6 46- 
8i" 2.400' 83 6 66 10 

COMPACT CASSETTES 
C.60 
C.90 
C.I 20 

17/6 
25- 
336 

14/- 
20 - 
27,- 

LIST OUR 
PRICE PRICE DOUBLE PLAY 

3' 300' 14/- 
1 

11/3 
(Noc Kodak or Scotch' 

3' 400' 16/6 13/2 (Scotch only) 
31" 400' 18,9 15,- 

(Kodak only) 4' 600' 25;- 20;- 
(Not Kodak) 41' 900' 30/- 24/- (Agfa, BASF only) 

5' 1,200' 42/- 33 8 
51" 1,650' 576 46 - (Kodak only) 

•51' 1.800' 55 6 44 6 
(Not Kodak) •7" 2,400' 77,6 62,- 10' 4,600' 140- 112/- (Agfa only) 
TRIPLE PLAY 

3' 450' 22/- 17,8 
(Noc Scotch) 

3" 600' 24,9 196 (Scotch only) 31- 600' 30 - 24- 
(Kodak only) 4" 900' 39,'- 31/3 •41' 1,200' 49,- 39 3 
(Agfa, BASF only) 

5" 1,800' 66 - 52/10 (Not Scotch) 
51' 2,400— 90- 72,'- (Agla, BASF, Kodak only) 
7" 3,600 — 115/- 92- (Agfa, BASF, Kodak only) 

QUADRUPLE PLAY 

Grundig Tape available only w 
Postage and Packing 2/-. ORD 

3" 600'1 36/6 29,6 
3r 800' >(Kodak 46/- 37 - 4" 1.200'J only) 64/6 51/6 

here marked with asterisk. 
ERS OVER £3 POST FREE 

FERR0GRAPH TAPE-20% OFF! 
Brand New. Fully guaranteed and in normal manufacturer'* pack. LIST PRICE ONE THREE 
BN7 I.JOO'on 7" reel (Dyniranje) SO,'- 40/- 117/4 
BN8 1,800'on Si'reel (Dyn»nnte) 71- 57,- IM/- 
BU7 1.800'on 7' reel (Oyniran|e| 70 - St;- ItS/- 
  *0/- 72/- 213/- ORDERS OVER £3 POST FREE. 
BL8 2,400' on 8i' reel (Dynaranfe) 

- " ,{/-. Post and Packing / 

SIX 
230- 
330,- 
324,- 
420/- 

SENSATI0NAL NEW HALF-PRICE OFFER ! 
A bulk purchase of top quality Recording Tape manufactured by one of the country's 
leading makers. A polyester based tape with superlife black coating. Polythene 
wrapped boxed and fully guaranteed. Available while stocks last in one sixe only. 

Normal 
Value ONE THREE SIX 

1800'on 7-reel Long Play 50/- 26/- 72/- 150/- 
Posuge and Packing 2/-. ORDERS OVER £3 POST FREE 

AMPEX TAPE 25% OFF 
BRAND NEW, FULLY GUARANTEED S IN NORMAL MANUFACTURER'S PACK ■500' SERIES AUDIO TAPE (MYLAR BASE) 
TTPE DESCRIPTION UST PRICE ONE THREE SIX 
541- 9 900' L/P 5" reel 28,'- 21,'- 61/6 120 - 541-12 1,150'L/P 5}' reel 35/- 28 - 82'6 162;- 541-18 1,800' L/P 7' reel 50/- 32 6 96/- 189/- 551-12 1,200' D/P 5" reel 42/- 35,- 103,6 204 - 551-16 1.650' D/P 51" reel 56/- 45/- 133/6 264/- 551-24 2,400' D/P 7' reel 72/6 55 - 163/6 324/- 
'600' SERIES PROFESSIONAL AUDIO TAPE (MYLAR BASE) 
641-9 900' L/P 5* reel 30/6 23/- 66/6 1274 641-18 1,800' L/P 7* reel 52/6 396 116 - 226'- 
6SI-I2 1,200' D'P 5" reel 46/- 34.6 101 - 197;- 
651-24 2,400' D/P 7" reel 80;- 60- 177 - 348/- 

Post & Packing 2/-. Orders over £3 Post Free 
N.B.—i OTHER TYPES S SIZES AVAILABLE INCLUDING THE INEXPENSIVE 

' WHITE BOX " SERIES 

SPECIAL OFFER COMPACT CASSEHES 

"MC 60" 
Compact Cassettes with 60 mins. playing time. 
Brand new and packed in normal plastic library 
box—available at this exceptional price. 

f 

6 _/ » « » n 
'J NORMALLY 176 Standard pattern to fit Philips, Stella, Elizabethan. 
Dansette, Sanyo, etc. Pest & Packing 2 

OUR PRICE 13/- 
3 for 38 3 6 for 75/- 12 for 144,- 

Orders over £3 Post Free 

ILFORD TAPE NEAR HALF PRICE 
A BULK PURCHASE OF PREMIUM GRADE. TOP QUALITY, POLYESTER 
MAGNETIC TAPE FROM ONE OF THE WORLD'S FOREMOST EXPERTS IN FILM 
COATING TECHNOLOGY. WITH FULL LEADER, STOP FOIL, POLYTHENE 
WRAPPING, AND IN ORIGINAL MANUFACTURERS' BOXES. AVAILABLE IN 
LONG-PLAY BASE ONLY ATTHESE BARGAIN PRICES, 

One Three Six 
900'on s-reel Lin Price 28/- 16/6 48/- 90/- 

1800'on 7" reel List Price SO/- 32/6 »$/- 180/- 
Please addl2/- P. 4 P. ORDERS OVER 13 POST FREE 

SEND FOR LISTS OF OTHER TAPE AND HI-FI BARGAINS 
K. J. ENTERPRISES, (Dept. T ). 17 THE BRIDGE, WEflLDSTONE, 
MIDDLESEX (OPPOSITE HARROW 4 WEALDSTONE STATION) 
01-427 0395 (CLOSED P.M. SAT.) REFUND GUARANTEE 

BASF TAPE-30% Reduction 
A SPECIAL OFFER OF THIS FAMOUS PREMIUM GRADE TAPE 
Brand new, boxed, with full leader, stop foil and polythene sealed. Multiples of three 
4' size can be supplied in the BASF 3 compartment plastic library cassettes at no 
extra cost. 
Type Description List Price One Three Six 
LGS 26 600'D/P 4'reel 25/- 17/- 49,- 93/- 
LGS26 1200'D/P 5" reel 42/- 29/6 86/- 166/- 
LGS26 1800'D/P 5r reel 55/- 38/6 112/6 219/- 
LGS 26 2400' D/P 7' reel 77/6 49/6 145/6 285/- 

Post and Packing 2/-. ORDERS OVER £3 POST FREE. 

TRIPLE PLAY TAPE-40% OFF! 
A large purchase from TWO world renowned manufacturers enables us to make 
this unique half-price offer. Brand new, fully guaranteed, premium grade Polyester 
Base Tape with FULL LEADER and stop foil. In original maker's boxes and polythene 
wrapped at these EXCEPTIONALLY LOW PRICES. 

List Price One Three Six 
450'on 3* reel Gcvasonor 22/- 14/- 40'6 78/- 
600'on 3'reel Gevasonor 27i'6 17/6 51,'- 99 - 
900' on 4' reel Gevasonor 39/- 24/6 72/- 140.'- 

2400' on Si' reel Zonal 90/- 55/6 165/- 324/- 
Post and Packing 2/-/ORDERS OVER £3 POST FREE. 

20% off all Grundig and Philips equipment. 

FREE 

Our New llluslraled catalogue sent entirely free 
on request. Britain's most specialized comprehen- 
sive range of recording tape and accessories. 
20,000 reels always in slock wilh reductions 
ranging up to 50%. 

50 
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How can Wharfedale get so much pure sound from the 

SUPER LINTON? 

Because they put so much into it. 

Yet it costs only 19 gns. Compare it with any other 
compact high fidelity speaker costing up to £30. It 
sounds just as rich as it looks because it is built around 
a new powerful 8" bass unit linked with the Wharfedale 
cross-over to a new pressure unit. These speakers are 
mounted in a hand-laid veneered cabinet and give you 
a rich full blooded high fidelity sound right up to 17,000 
Hz and down to 40 Hz. 
You get such a lot out of the Super Linton for such a 
modest outlay. 

Deep full blooded bass response from the .75 cu.ft. 
capacity cabinet. 
Powerful 8" bass unit with a 3| lb. 12,000 Oersted 
magnet. 
8" Bass and pressure unit carefully controlled 
through the cross-over network. 
Smooth response throughout the whole frequency 
range. 
Hand-laid veneer on each cabinet, hand rubbed. 
19 gns. (inc. Purchase Tax). 
Compare it with any speaker unit costing up to £30. 

LVi 
WHARFEDALE 

RANK WHARFEDALE LTD., IDLE, BRADFORD, YORKS. 

5l 
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> All on 

interest - 

free terms! 

Akai M8 

SAVE 17 Gns. 
on Pre-devaluation Price 

High quality 4-speed, 4-track 
stereo/mono recorder featur- 
ing Crossfield head. Fre- 
quency range 30-25,000 c.p.s. 
at 7J i.p.s. Vertical or hori- 
zontal operation. 4 hours 
stereo recording on 1,200ft. 
standard tape. 2 stereo fill-in 
speakers. Sound-on-Sound. 
6 watts per channel. 
Pre-devaluation List Price 
125 gns. Few shop-soiled but 
immaculate and fully guaran- 
teed at 108 gns., or on 
interest free terms £28.7.0 
deposit and 12 monthly 
payments of £7.1.9 
Large stocks of SONY and AKAI at 
PRE-DEVALUATION PRICES! 

RIW'S 'buying know-how 

means pounds shillings 

and sense to you! 

Delivery 

from 

stock! 

- 
& 

Philips 
SAVE 61 GUINEAS 

on Pre-devaluation Price 
Model EL3302 Philips latest Portable Cassette Recorder 

s- 

ONLY 201 GNS. 
Lite Price 

27 gns. 
This new recorder from the compact Cassette 
range offers all the advantages of Instant 
Cassette Loading, with bigger, better per- 
formance than before ! Wide freq. range, 
max. playing time IJ hours. Interest free 
terms, £5.7.6 deposit and 12 monthly 
payments of £1.6.11. Carr. pkg. ins. 10/6. 

Hi-fx REWlIssuniiolllO ran RiionoiRs 

3 
n 

#1 

You will find a friendly welcome at our new 
enlarged showrooms at 146 Charing Cross 
Road, Just opposite the Astoria Cinema. 
Overseas visitors will find our Persona.' 
Export facilities extremely helpful. Equip- 
ment can be despatched immediately, free 
of U.K. Purchase Tax. Careful, experienced 
packing, fast' service and prompt delivery 
anywhere In the world. 

146 
TOTT.CT ROAC rum 

$ 
OXFORD ST NtW/OXfORC 

i: 
3\ 

266/8W^ 

Telefunken 204E STEREO 

SAVE 

20 Gns 
on Pre- 

devaluation 
Price 

List Price 106 gns. 

REW's price ONLY 86 GNS! 
Special multiple-function switch controls six different functions, 
gives greater operating convenience and flexibility of control. 
Two level, two volume and two tone controls and separate record 
and playback channels. Separate main switch allows pre-selection 
of all settings before record or playback. Mono and stereo—four 
track recording/playback, frequency response at 7{ i.p.s., 40-18,000 
c.p.s. Two built-in speakers, 6 Watts per channel output. Cash 
price 86 gns. or on interest free terms £22.12.0 deposit and 
12 monthly payments of £5.12.10. 

301 Telefunken 302 

-a 1 

op •••. 1 oP-d p. 

life 

These are the machines which stand up to the hard life you 
expect from a portable, and they're also the ones that really 
stand out from the rest for performance. Model 301: 
5 in. spool, four track, 40-14,000 c/s, 3} i.p.s. Sockets for radio, 
microphone, pickup, headphones, tape recorder and additional 
loudspeaker, A.C. power supply/battery charger. Operates on 
five flashlight cells, car battery or rechargeable storage battery. 
Sove 6gns. on pre-devaluation price of 54 gns. REW's price 
or on interest free only 48 gns. terms 12 gns. deposit and 
12 monthly payments of 3 gns. Model 302: four-track, 3} 
and 11 i.p.s. Sove 8 gns. on pre-devaluation price of 59 gns. REW's 
price only SI gns., or on interest free terms £13.8.0 deposit 
and 12 monthly payments of £3.6.11. 
Please note: these Telefunken machines are slightly shop-soiled but are 
in immaculate condition and fully guaranteed. 

R.E.W. (EARLSFIELD) LTD. ^ LEADERS IN MAIL ORDER HI-FI 
• HEADQUARTER SHOWROOMS AND MAIL ORDER: DEPT. TRM, 166-B UPPER TOOTING ROAD, LONDON. S.W.I7 

Tel.: 01-672 8267 or BAL 9175 
• WEST END SHOWROOMS; 146 CHARING CROSS ROAD, LONDON. W.I. Tel.: 01-836 3365 

(Opposite Astoria Cinema) 

52 

www.americanradiohistory.com

www.americanradiohistory.com


Slow 

slow 

quiet 

Quite. 
'Scotch' Low-Noise 'Dynarange' tapes 

reduce background noise. 
They also increase your dynamic range. 
And improve your frequency response. 
So you can reduce recording speeds 

if you want. 
In fact you can halve them. Without 

losing quality. 
So you save money, even though you pay 

a bit more. 
Or you can exploit that increased 

dynamic range and improved frequency 
response. 

And make the best recordings you've 
ever heard in your life. 

slow 

cote 

% 

K 

'L 35 '(Kfe.   VII 

202 STANDARD PLAY 
sizes: 5". 5|" and 7" 
203 LONG PLAY 
sizes: 5". 5J", 7" and 8i" 

For Price List of the full 'Scotch' range with 
technical details, write to: G. C. Wtide. 
Magnetic Products Division. 3M Comoany, 
3M House, Wigmore Street. 
P.O. Box I E X.. London. W.I. 

rjV' 

Scotch 
ir 
9LliSS 

3M, 'Scotch' end 'Dynarenge' ere tredemarks of Minnesota Mining and Manufacturing Company, 
□VNARAIMGE 
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_MAmS_RECO£DERS_ 
I AMPEX 753 professionaTI 
| Stereo Deck and Pre-amp. i 

Transistorised. 3 speed. "TQ 
I 4 Track. (Mies, extra.) ' 7 I 

special from Francis. gn$. | 
Ampex 800 Series Stereo 
Ampex 1100 Stereo 
Ampex 2100 Stereo 
•Akai 1710 Stereo 
•Akai X-300 Stereo 
•Akai 910 Mono 
•Akai M.8 Stereo 
•Akai 355 Stereo 
•Beocord 2000 de luxe Stereo 
•Beocord 1500 de luxe Stereo 
•Brenell STB2 Stereo 
•Brenell Mk.5 M Series III M. 
•Brenell Mk.5 Series III Mono 
*Ferrograph 633 Prof. Mono 
Ferguson 3230 Mono 
Ferguson 3224 Mono 
Ferguson 3232 Stereo 
Ferguson 3226 Mono 
•Ferrograph 631 Mono 2 Track 
•Ferrograph 632 4 Stereo 
Fidelity Playtime 2 or 4 Tr. M. 
•Grundig TK245 S/M pre-amp 
•Grundig TK340 Stereo 
Grundig TKI40 4 Tr. M 3J 
Grundig TKI20 2 Tr. M 3J 
Grundig TKI45 Auto 4 Tr. M 
Philips Cassette 3312 Stereo 
Philips 3310 Cassette Mono 
Philips 3575 St. 3 sp. 4 Track 
Philips 3576 M 4 Track 3 sp. 
Philips 4306 2 sp.4 Tr. Auto M. 
Philips 4305 4 Tr. 2 sp. Mono •Philips 4408 Pro. 3 sp. 4 tr. St. 
•Revox 736 2/4 Tr. 2 sp. Stereo 

FOR A FAIR DEAL 

AND HONEST SERVICE 

•fa Minimum Deposit and no Interest or Service Charges 
on H.P. up to 18 months. 

fa Free Service during Guaranteed Period. 

•Revo* 77 Stereo Transistor Sony 260 4 Tr. 2 sp. St. 
'Sony 350 St. Pre-amp Deck 
•Sony 250A Deck Pre-amp 
Sony 530 Stereo 4 Track 3 sp. 
Stella 462 Mono 4 Tr. 4 sp. 
Stella 463 Mono 4 Tr. 2 speed 
Stella Mains, Batt. Cassette •Tandberg Ser. 6X St. PA A DK 
•Tandberg Ser. 12 St. 3 sp. 2 4T 
•Tandberg Ser. 8 St. 2 sp. 2 4Tr 
•Tandberg Ser. 9 M 3 sp. 2,4Tr. 
Telefunken 200 Mono 
•Telefunken 204 St. 4 Tr. 2 Sp. 
Telefunken 203 Ser. 50M2,4Tr. 
Telefunken 201 Mono 4 Track 
Truvox 50 Series M 3 sp. 
Truvox R102 or R104 Mono 
•Truvox PDI02 or PDI04 St. •Uher Hi-Fi Spec. St. PA/DK 

2 speed 4 Track 
•Uher Royal St. 4 sp. 4 Tr. 
Ultra 6212 Mono 4 Tr. 3 sp. •Vortexion WVA 3 sp. 2 Tr. M. 
•Vortexion WVB 3 sp. 2 Tr. M. 
•Vortexion CBL 3 sp. 2 Tr. St. 
•Wyndsor Vanguard 3 sp. 4 Tr. 

Mono 
BATTERY MODELS 

Akai X-IV 4 Tr. Stereo 
Loewe Opta 416 2 Tr. 2 sp. B/M 
Loewe Opta 450 Cassette B/M 
Philips EL3302 Cassette 
Philips 4200 Sharp Batt/Mains 2 Tr. 2 sp. M 
Sony TC 800 2 Tr. 2 sp. M. B M 
Stella 473 Cassette 
Telefunken 300 2 Tr. Mono 
Telefunken 302 4 Tr. 2 sp. M 
Uher 4000L 4 Tr. 2 sp. Mono 
•Uher 4200 4400 2 sp. St. 

[ SPECIAL TAPE OFFER j 
I Brand new Shamrock Tape. I 
I Top quality. Guaranteed. I 

2,400 ; 7" spool   25/- ' 
I 1,800 ; 7" or Si'   21/- I 
J 1,200 7'or Si"   15/- I 
| 900; 5'   12/6 | 
. 600; 5*   10/- . I P, P 116 per reel. Orders for £3 or more I 
| sent post free. 
0 MICRO PHONES, MIXERS 
Hammond Condenser M100 
Grampian Reflector 
Grampian DP/4 Dynamic 
Reslo Ribbon 
AKG D.I9C 
Eagle Mixer 
Hammond 5-way Mixer 
AKG K.50 Headphones 
Philips Pre-amp 
M/crophones byACOS, TELEFUNKEN, BEYER, 
FILM INDUSTRIES, also STANDS, BOOMS, etc. 
MAINS POWER PACKS 
Philips, Stella or Cossor 
Telefunken 300 with cell 
Uher 4000, with cell 
PRE-RECORDED TAPES & CASSETTES 
by Columbia, H.M.V, and E.M.I. Bib and 
E.M.I, splicers. Matching transformers. 
Defluxers, etc., etc. 

— Hi-Fi Dept. 
#AMPUFIERS 

Quad Rogers Leak Armstrong 
Tripleton Scott Truvox Nikko 
Goodman Ferguson Philips 
Arena Sinclair 

•TUNERS 
Quad Rogers Philips Leak 
Armstrong Tripletone Arena 
Nikko Arena 

•LOUDSPEAKERS Quad Rogers W.B. Kef 
Wharfedale Goodman Tannoy Lowther Leak Elac Truvox 
Ditton Philips 

• MOTORS. PICKUPS 
Garrard ind. Thorens 
SP.25 401, etc. Tannoy 
Goldring Shure 
Connoisseur Empire 
Decca Sonotone Decca Deram SME Mk. II 
Philips BSR Ortofon Pickering 
Dual Euphonic 

All types of Diamond and Sapphire 
styli, stereo and mono, MicroliftS, 
Garrard. Goldring and Acos Pressure 
Gauges, Disc Preener, Acos Dust Bug. 

•CABINETS by Record Housing 
Clearview and G.K.D. 

169-173 STREATHAM HIGH ROAD, LONDON, S.W.I6 
and Streatham St uonU"h 01-769 0466 0192 

Please note this is our only address • Free Car Park in Prcntis Rd.—2 mins. away 
OPEN ALL DAY SATURDAY—EARLY CLOSING WEDNESDAY 

WHYniTWO 

WHERE ONE 

x WILL DO 

f.M*- 

i1 

One Wharfedale Super Speaker 

does the job of bass and treble 
If a frequency range of 40 Hz to 20,000 Hz 
is wide enough to suit your needs,—forget 
about buying a separate bass and treble. 
The Speaker you need is a Wharfedale 
Super 8. In a 2 cu. ft. enclosure this speaker 
gives superb results. The 14,500 oersted 
magnet gives increased sensitivity and 
excellent transient performance. Max. input 
6 watts rms or 12 watts peak. Impedance 
10/15 ohms. The Super 8/RS/DD (Roll 
Surround, Double Diaphragm) costs only 
£7.2.0. (inc. P.T.) 

WHARFEDALE SUPER 10/RS/DD 
Gives even better bass results, 
and greater sensitivity. A range of 
30 Hz — 20,000 Hz. Flux density 
16,000 oersteds. Max. input 10 
watts rms or 20 watts peak. 
Impedance 10/15 ohms. 
Price £11.13.4. (inc. P.T.) 
Ask at your local dealer 

HANK WHARFEDALE LTD., 
IDLE, BRADFORD, YORKS. 

kVi WHARFEDALE 
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Thi s year only 

465 music enthusiasts 

will have their greatest wish 

fulfill ed-the perfect 

Hi^h Fidelity system. 

The most thrilling system ever- 

and made hy Bang and Olnfsen. 

1BE0LAB 5000. 2 x 60 watts R.M.S. silicon transistor amplifier. 
Power available to reproduce full original volume at all fre- 
quencies in association with loudspeakers of normal efficiency 

(1-2%). Cursor type controls in place of knobs for slide-rule 
accuracy in setting. Comprehensive variable inputs and duplicated 
phono & Din outputs. Elegant long low free-standing cabinet in 
solid Teak or Rosewood. 120gns, 
2BEOMASTER 5000. Stereo P.M. Tuner with usable sensitivity 

of 1.5pV. Automatic Mono/stereo switching, 4 stage gang 
tuned R.F. section. 5 I.P. stages and A.F.C. Large radicator 

calibrated relative to signal strength. Cursor type tuning control 
with vernier adjustment. Variable muting and stereo levels. Aerial 
inputs for 75 ohm. 300 ohm and local. Identical in size and cabinet 
finish to match Beolab 5000. 85 gns 

BEOVOX 3000. Pressure chamber loudspeaker with separate 
bass, mid and high (x 2) frequency units. Variable attenuators 
to the mid and high frequency units. Provision for the connec- 

tion of a separate high frequency diffuser unit (Beovox 2500). 
Maximum power handling capacity 50 watts music power, im- 
pedance 4 ohms. Solid Teak or Rosewood finish. 45 gns. 

3 

4 BEOVOX 5000. Pressure chamber loudspeaker with one bass 
two mid frequency and four high frequency units. Variable 
attenuators to mid and high frequency units. Provision for the 

connection of high frequency diffuser unit. Distortion at maximum 
power 2.2%. Maximum power handling 50 watts music power, 
impedance 4 ohms. Solid Teak or Rosewood finish, free standing 
on elegant stainless steel legs. 49 gns. 

5BEOGRAM 3000. Transcription turntable unit fitted with the 
world famous B & 0 STL/15° tone arm. lowering device and a 
B & O SP7 stereo magnetic cartridge. Illuminated and magnified 

strobe. Mounted on solid Teak or Rosewood plinth and complete 
with plexiglass cover. 69 gns. 

6 BEOVOX 2500. High frequency sound diffuser unit. Six loud- 
speakers mounted one to each face of a cube for the omni- 
directional distribution of the high frequencies. Mounted on a 

stainless steel base or may be suspended. Power handling 50 
watts music power over 2kHz. 42 gns. a pair. 

1 
/ Bang & Olnfsen Beolab Series 

#Onlv a limited number of Systems are being produced this year—so see and hear Beolab soon at your B & O dealer or write for detailed information to 
Bang 4 Olufsen United Kingdom Division, Eastbrook Road. Gloucester. Telephone: 0GL2 21591. 

London Showrooms: 70/71 WelbeckStreet.W.I.Telephone:01 -486 2144. 
B & 0 for those who consider design and quality before price 
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Box ilover! 

GET MASTERTAPE 

IN THE TERRIFIC 

NEW TAPE BOOKS 

The modern way to buy your recording tape. 
New Mastertape Tape Books are both practical 
and attractive—a one piece tape book in 
unbreakable black plastic with gold lettering 
and colour coded for standard, long, double 
and triple play covering the popular sizes 
of 5", 51" and 7". 
Standardise your personal tape library with 
Mastertape Tape Books—fine packs for a fine 
recording tape. Available now at your usual 
tape stockist. 

mnstertapB 

IN THE TERRIFIC NEW TAPE BOOKS 
Manufactured in England by 

Mastertape (Magnetic) Limited. Colnbrook, Slough, Bucks. 

56 

FANTASTIC 

BARGAINS 1 

TELEFUNKEN 204 E 
{WHOLEiALW BANKRUPT STOCK 

Latest 1948 Model. 
Brand new. Bo«ed. Fell 
maker's g aran .ee. 
Specification; 4 crack 
stereo 2 speeds. 7in. reel. 
Separate volume, cone and recording level 
meters for each channel. 
Two push pull output stages providing 6 watts per channel. Frequency 
response 40-18,000 cps. 
Signal - to - noise ratio— 
50db. Track to crack, sound on sound and 
parallel track playback. 
Auto tape stops. Tape counter with reset. Built 
in Hi-Fi Speakers. Separ- 
ate inputs for mike, radio, 
gram. Extension loud- speaker sockets. AC 
110 127 220 240v. 50 60 
cycles. Superb teak cabi- 
net with carrying handle. 

— 

> 

  —M  

Complete with tape, empty 
and instruction book. 

ipool 
List Price 
£111.6.0. 
Few only 

OLR 
PRICE 85 GKS. 

A WONDERFUL SELECTION ALWAYS AVAILABLE 
AT ALL OUR BRANCHES OF BRAND NEW, SHOP 
SOILED & SECOND-HAND RECORDERS SHOWING 

SAVINGS OF UP TO 50% ON LIST PRICES 

PHILIPS EL 3556 
Latest 1968 Model. 
Brand New, Boxed. 
Fully guaranteed. 
A high performance 4- 
track, 4 speed tape 
recorder in a luxurious 
teak-finish cabinet. 
Push button controls, 
separate bass, treble, 
volume, on off con- 
trols, 4 watts output, 
7 in x 5 in speaker, can 
be used as straight-through 
amplifier, inputs for mike. gram, 
radio, etc. mixing, monitoring, 
personal listening and parallel 
track facilities, etc. 

Complete with Cape, empty spool and instruction book. 

List Price 
£65.2.0. 

OUR 
PRICE 49 GNS. 

HURRY WHILE STILL AVAILABLE! 

uSnun 

28 HIGH HOLBORN, W.C.I (200 yards Kingsway) CHAncery 7401 
(Mon.-Fri. 9-6 p.m., Sat. 9-1 p.m.) 

228 BISHOPSGATE. E.C.2(opp Liverpool St. Stn) BIShopsgate 2609 
(Mon.-Fri. 0-6 p.m., Closed Sat. Open Sunday 10 a.m.-2 p.m.) 

36 LEWISHAM HIGH STREET. LEWISHAM. S.E.13 LEE Green 2399 
(Half-day Thursday) 

242 4 PENTON VILLE ROAD. N.I TERminus 8200 
(Half-day Thursday) (200 yards Kings X Station) 

2 MARYLAND STATION. STRATFORD. E.15 MARyland 5879 
Adjacent Maryland Point Station (Half-day Thursday) 
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The missing Link 

that puts stereo tape into your 

Hi-Fi system! 

This superb tape unit completes your system. 
You already have a power amplifier and a pair of 
speakers! Now add the Akai 3000D. The Akai 
3000D has: • three heads — erase, record and 
playback • frequency response 30 to 22,000 Hz 
± 3 db at 1[2 ips. • Signal to noise ratio: 

better than 50 db. • first class tape transport. 
• two speeds 3| and ips. • Headphone 
monitoring (or listening) when the unit is used 
away from your system. Everything you've ever 
wanted—ever needed in a stereo tape unit for 
85 gns. 

i AKAI 

I rf© PULLIN 
I l/W PHOTOGRAPHIC 
I (A Company within the Rank Organisation) 

To : PULLIN PHOTOGRAPHIC DEPT.TRMI 
11 Aintree Road, Perivale, Middx. 

Please send me details of the 3000D. 
I NAME   
| ADDRESS  
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whatever the make... 
4-TRACK STEREO 12 Monthly Cash 
MONO Deposit Payments Price 

£ s. d. £ s. d. Gns. 
Philips EL 3312 14 15 0 3 11 8 55 
Ferguson 3232 18 2 3 4 10 7 69 
Sony TC200   18 18 0 4 14 6 72 
Philips EL3555 19 13 9 4 18 6 75 
Akai 1710   20 14 9 5 3 9 79 Tandberg 74 ... 24 8 3 6 2 1 93 Sony TC260   25 9 3 6 7 4 97 Tandberg Series 12 .. 27 M 3 6 17 10 105 
Revox 736 2- or 4-T.. 31 4 9 7 16 3 

\[l Sony TC530   31 12 6 7 18 2 
Akai M8   32 16 3 8 4 1 125 Beocord 2000K DeLuxe 32 16 3 8 4 1 125 
Beocord2000TDeLuxe 33 17 3 8 9 4 129 
Akai X300   48 II 3 12 2 10 185 
Akai X355   62 14 9 15 3 9 239 

SPECIAL OFFER; SAVE £21 

4-TRACK MONAURAL 
Ferguson 3224 
Fidelity Playtime 4 .. 
Fidelity Playmatic4.. Elizabethan LZ34 .. 
Ferguson 3218 Telefunken 201 
Ferguson 3222 
Philips EL430S 
Grundig TKI40 Philips EL4306 
Ferguson 3214 
Truvox 44 
Ferguson 3216 
Tandberg 843 
Philips EL3S56 
Truvox RI04  

6 II 3 1 12 10 7 1 9 1 15 6 8 2 9 2 0 9 8 18 6 2 4 8 
8 18 6 2 4 8 8 18 6 2 4 8 
9 3 9 2 6 0 
9 9 0 2 7 3 

. 10 2 2 2 10 7 

. II ■ i 0 6 2 15 2 ^ n a ■ I 

. 12 6 9 
4 1/ V 
3 1 9 

. 12 17 3 3 4 4 

. 15 9 9 3 17 6 

. 16 5 6 4 1 5 

. 23 7 3 5 16 10 

25 27 
31 34 
34 34 
35 
36 

Mi 
42 

. © e>. s w w - y, j* 

VrA«T. Av 

TELEFUNKEN 204 
4-Track Slereo-Mono, Recording/Playback 
3i, i.p.s.—Two 7' built-in speakers. 
Two 6 watts output stages. Transistorised 
Multi-play facilities. Brand New. Guaranteed. 

OUR PRICE 86 gns. 
£22.12.0 deposit and 12 monthly instalments 
o^^^O^arriag^w^ackin^ 

STEREO TAPE 12 Monthly Cash 
UNITS Deposit Payments Price 

£ s. d. £ s. d. Gns. 
Sony TC250A .. 14 19 3 3 14 10 57 
Sony TC350 ... .. 19 13 9 4 18 6 75 
Beocord 1500 De Luxe 25 9 3 6 7 4 97 
Truvox PD 102 .. 27 II 3 6 17 10 105 
Truvox PD 104 .. 27 II 3 6 17 10 105 
Tandberg 6X .. 28 17 6 7 4 5 no 
Ferrograph 632 .. 33 1 6 8 5 5 126 
Ferrograph 634 
Brenell STB ST 

.. 34 

.. 37 
6 
0 

8 
9 

13 
7 

4 
6 

132 £150 

MAINS TWIN TRACK 
Fidelity Playtime 2... 6 II 3 1 12 10 25 
Grundig TKI20 7 14 II 1 18 9 
Philips EL33I0 9 3 9 2 6 0 
Grundig TKI8L 9 3 9 2 6 0 35 
Grundig TKI25 10 7 6 2 II 10 
Truvox 42 12 6 9 3 1 9 
Tandberg 823 14 3 6 3 10 II 54 
Tandberg 92 ... 18 2 3 4 10 7 69 
Brenell Mk. V3 19 8 6 4 17 2 74 
Brenell Mk.V3(Meter) 20 14 9 5 3 9 79 
Truvox RI02  23 7 3 5 16 10 89 
Brenell V/3 'M' 24 8 3 6 2 1 93 
Ferrograph 631 24 18 9 6 4 9 95 
Ferrograph 63I/'H ... 26 5 0 6 II 3 100 

INTEREST FREE H.P. TERMS. OPEN 
SATURDAY 6 p.m. FRIDAY 6-30 p.m. 
IF UNABLE TO CALL WRITE FOR 
BROCHURES. PART EXCHANGES. 
18 AND 24 MONTHLY TERMS ALSO 

AVAILABLE 

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

This is a technical ad... 

The MD 421 is just one example of techni- 
cal perfection in Sennheisers range of eq- 
uipment. In design and manufacture all 
microphones receive the same expert care 
whether £6. dynamics, or £100 condensers. 
Although the MD 421 studio cardioid was 
designed for the professional, it is also 
used by over 50,000 amateurs. 

500 Ik 
Hz 

Audio Engineering Ltd 33 Endell St London WC2 836 0033 
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Sanyo puts you in the world class. 

From Sanyo, a new range of magnificent 
hi-fidelity equipment that puts your 
sound in the world class. As an example 
the MR 151, Sanyo's splendid mains/ 
battery stereo tape recorder, about 
65 guineas. Some choice features of its 
specification are included here--but get 
the full story from your hi-fi dealers. 
And while you're there, ask him to 
demonstrate Sanyo's brilliant range of 
solid state tuner/amplifiers, tape 
decks, record players. O -1 ) O 

Specification: Mains/battery Stereo 
Tape Recorder. 4 tracks. Record/play- 
back. Three speeds. Sound on sound. 
Sound with sound. Automatic shut- 
oil, push button operation, including 
two microphones, spool of tape, empty 
spool. Recording system: AC bias 1/4 
track. Tape speed and recording time: 
100-10,000 c/s at 33 ips, 100-5,000 c/s 
at 1 i ips, 100-2,500 e/s at II ips ± 3dB. 
Output power: Max. 800mW per chan- 
nel. Undistortcd 750 mW per channel. 

Accessories: Microphone x 2. 
5" full tape x 1. Empty reel x 1. 

Patch cord x 2. Splicing tape x 1. Mic- 
rophone stand x 2. Power cord x 1. 

RELIABILITY IS BUILT IN 

Sec Sanyo at any authorised dealer. For further information icrite to: J. W. Coitley, Sales Manager, Electronic Equipment Division, 
Marubeni-Jida Co. Ltd., 164 Clap ham Park Road, London, S. WA. 
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No Gimmicks 

Tandberg Series 6x. Just outstanding 

quality, performance and reliability. 

Tandberg justdon'tgoinfor 
gimmicks. No superfluous 
knobs and levers, no flashy 
strips of plastic, no buttons 
begging to be broken. 
The interiorcircuitry is more 
likely to bring a glow to an 
engineer's eyes. And why 
not. The Tandberg 6X 
combines outstanding per- 
formance in an incredibly 
compact case (total weight 
23 lbs.). 

* Incredible signal-to-noise 
and frequency response 
at all speeds. 

* Multiplex filters (for stereo 
radio recording). 

* Centre channel amplifier 
for simultaneous play- 
back of two tracks. 

* Fully transistorised oscill- 
ator circuit. 

* Cathodefolloweroutputs. 

'On and off 
monitoring. 

the tape 

* Sound-on-sound facilities. 

* 2-4 track, 3 speed. 118 Gns. 

All Tandberg prices will 
be maintained whilst 

current stocks last 

For full details on the 
Tandberg 6x pleasecontact. 
Dept. TRM 17 

Elstone Electronics Limited, 
Hereford House, Leeds, 2. 

O 

a> 
s 

mi 
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move up to I'ainllierfi 
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TAPE 
RECORDING 
MAC A ZINE 

now hike mike's 

got company... 

... these 5 newcomers to the 

Audac range of integrated 

microphone transmitters 

Transmitter 
Type TX/65 
lor use in highest quali- 
ty sound systems. 
Versatile in oitetation. 
general purpose use in 
enienainraent industry. 

Hike Mike 
fitted with 
windshield 
and 'pop' filter 
top quality, all purpose, 
omni-directional. 

High power 
separate 
transmitter 
unit for prolessronal 
use where an indivi- 
dual choice ol micro- 
phone is required. 
Reliable and trouble- 
free operation up to 'A 
mile distance. 

Transmitter 
Type TX/45 
ideal lot the solo en- 
tetiainei. Uni-direc- 
tional properties make 
it most suitable for 
operation in most dilli 
cull acoustic condi- 
tions. 
Transmitter 
Type TX/C 
Same chatacietistics 
as Hike Mike, shape 
allows either hand or 
lavalier operation. Gen- 
eral purpose 

Like Hike Mike each is completely cordless, contained 
in one neat unit, no bigger, no heavier than a torch. 
No following flex, no bulging pocket transmitter 

RADIO MICROPHONE AND SOUND 
AUDAC REINFORCEMENT SYSTEMS 
AUDAC MARKETING COMPANYLTD/FORESTWORKS/CAREY RD/ 
WAREHAM/DORSET/Tol: Wareham 2245 

Vol. 12 No. 2 February 1968 

IN THIS ISSUE 
Tape trends and tape talk 62 

Douglas Brown 
Techniques—COMPILING A 

DOCUMENTARY 63 
Denys Killick 

THE FINE ART OF MULTI-TRACK 64 
THE HOME STUDIO 68 

John Berwick 
Telefunken M28A 70 
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Cross Talk 72 
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Glossary of Tape Terms 74 
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COVER PHOTOGRAPH: More and more amateurs ore acquiring 
their own test equipment so that they can check performance against 
specification. The test gear used in our " Test Bench " Reviews is extremely 
expensive and sophisticated, but our cover picture shows the actual machine 
reviewed this month with a pair of simple but effective instruments that are 
proving popular amongst enthusiasts. On the left is the Heathkit Sine- 
Square Wave Generator and on the right the Valve Millivoltmeter, Model 
AV-3U, by the same manufacturer. Both appliances can be purchased 
either ready built or in kit form. 

" 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 25$ per 
annum (U.S.A. $3.75) including postage, or it can be obtained at newsagents, 
bookstalls and radio and music dealers. In the event of difficulty, 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 
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R. DOUGLAS BROWN 

ADVERTISING 

01-242 4051 
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DENYS C. KILLICK 

Advertisement Manager, VIVIENNE GOODING 
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Tape trends and tape talk 

By Douglas Brown 

I HAVE tended to think that the tape recorder in the 
classroom is mainly of use to teachers of junior and 
senior pupils, and that the infants are too young to 
be aided mechanically. I was particularly interested, 
therefore, to see Child Education, in its last issue, 
featuring the use of tape with the youngest classes. 

The author, Keith Gardner, certainly hit the nail 
on the head with an introductory comment that the 
tape recorder's potential in teaching " has hardly 
been touched." 

One of the secrets of success with a recorder in the 
infants school is, apparently, to use earphones or ear- 
plugs, so that children can be individually guided. 
This, of course, is a familiar technique in the language 
laboratory, but the possibilities in the wider field of 
education are still being explored. 

My private adviser on infant teaching methods 
received some of the specific suggestions in the Child 
Education article sceptically; there is always a danger, 
of course, that the enthusiast may push his case too 
far. But the bigger danger is that education oppor- 
tunities will be lost because too many teachers are 
conservative in their approach to new audio/visual 
aids. 

Incidentally, I pass on a suggestion made by Mr. 
Gardner which I have not encountered, in just this 
form, elsewhere. If you want to make a recording at 
home and avoid extraneous noise and excessive rever- 
beration, make yourself a mini-studio, he suggests. 
Line an ordinary tea-chest with suitable absorbent 
material, place the microphone inside and talk into 
the open end of the box. It is, of course, simply the 
principle of the sound-damping hoods often found 
around telephones in public places. 

* * * 
DID YOU find any novel party uses for your recorder 
over Christmas? For years I have had it in mind to 
get on to tape the boisterous banter of a friend who 
is the raciest raconteur I know. His greeting when 
we meet after an interval is a dramatic performance 
of high quality, but over the years I have never been 
able to get a microphone rigged up suitably to pick 
it up. 

Christmas enabled me to remedy this omission. 
And so set me thinking about the attractions of a 
Visitors' Book in Sound. This was an idea I first 
found in BASF's " Tape Manual," from which I 
quote: 

" The voice is just as personal as handwriting, 
where you can't even tell whether it was a male or 
female guest. The spoken greetings of your guests on 
tape with the pleasant atmosphere of your party will 
always remain a source of enjoyment at later 
gatherings." 

Actually, I doubt whether a conscious recording 
session at a party, or a deliberate playback session at 
a later party, will produce very satisfactory results. 

I go for the spontaneous expression of personality that 
comes when old friends meet. It does mean, of course, 
recording without the knowledge of the subject, which 
is a practice I normally deplore; but perhaps in these 
circumstances it is permissible to make an exception 
to the rule? 

* « * 
MY RESOLUTION for 1968? To get around the 
village in which I now live and to record the memories 
of the oldest inhabitants, who can recall a way of life 
which has completely disappeared. I have lived in the 
village for three years now and have been putting off 
this task because of pressure of other work. But it is 
the one job which cannot be too long postponed, for 
the material can be lost for ever by undue delay. 

My discovery of 1967 ? That customs officers every- 
where no longer show curiosity about recording 
equipment in the hands of tourists. I passed through 
customs in eight countries during last year and never 
was I asked a question about the portable recorder I 
was carrying. Even when I slipped into East Berlin 
the frontier men were more interested in my camera 
than my recorder. 

* * * 
THE BOROUGH of Slough, in Buckinghamshire, is 
organising a Slough Festival this Spring and there is 
a special tape recording section, with three classes, 
open to all comers. 

If you have a recording on any subject made on 
equipment not exceeding a total value of £40 (not 
more than five minutes), or a sound snapshot, inter- 
view, interesting or historic sound, or on-the-spot 
report (not more than eight minutes), or a musical, 
live vocal or instrumental recording (not more than 
ten minutes), why not have a go? 

Details from Slough Festival, Slough Community 
Centre, Farnham Road, Slough, Bucks. 

Other areas, please copy! 
* * * 

IF I WAS a better linguist, I would have reported 
latest tape developments in Italy rather differently to 
my comments last month. 

Georgio Grassi writes to tell me, most graciously, 
that the Italian amateurs do not concentrate, as I 
suggested, on tapes for the blind. Their main activity 
is in making " round robin " tapes in order to build 
up contact between members scattered from Sicily 
to the Alps, in producing sound magazines in order 
to stimulate interest in creative recording, and in 
publicising CIMES and endeavouring to form an 
Italian committee to organise a tape recording contest 
there. 

" The lack of a tape recording magazine is a great 
handicap," says Signor Grassi of his task. How I wish 
I could start an Italian edition of this publication. If 
only I were a better linguist . . . ! 
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The village church—an excellent starting point for a 
documentary 

TECHNIQUES By DENYS KILLICK 

COMPILING A DOCUMENTARY 

THE medium of recorded sound lends 
itself naturally to the production of 

documentary type features. In pro- 
grammes requiring both vision and sound 
—such as television or cinema—documen- 
tary work presents formidable difficulties 
to the amateur. As soon as we move into 
the realm of pure sound the task becomes 
far less complex. But one must not run 
away with the idea that sound documen- 
taries are easy; far from it. As much dedi- 
cation to the task in hand is required 
whatever the medium. Final results might 
be so good as to constitute works of art 
in themselves, or alternatively they might 
be so bad as to be completely worthless. 
Success or failure depends entirely upon 
the perception and skill of the production 
team. 

I have used the word " team " deliber- 
ately, because the production of a good 
documentary is really beyond the capa- 
bilities of any single individual. Assistance 
is essential—usually the more the better. 
I would regard the minimum requirement 
to be two people. These might be a 
couple of equally enthusiastic friends or, 
as in my own case, a husband and wife 
team. 

It is convenient to divide documentaries 
into two classes. Firstly we have the 
" straight" documentary involving direct 
live reportage. By contrast we have the 
" dramatic " documentary where some of 
the parts are actually read by actors 
who purport to be representing characters 
in the action. This latter technique is 

obviously one that must be resorted to 
if it is intended to include the voices of 
persons to whom one does not have access, 
either because they are no longer alive 
or perhaps they might live on the other 
side of the world. As soon as we introduce 
this dramatic element to the documentary 
we are on very dangerous ground indeed. 
Not only do we have to prepare a script 
which will accurately simulate the kind of 
statements that this character might have 
made, but this script has to be read con- 
vincingly by the person playing the part. 
We will have taken that short decisive 
step which effectively separates actuality 
from drama, and if we are not very care- 
ful we shall find ourselves producing a 
glorified play instead of a documentary. 

So I am going to recommend the 
straight documentary where voices heard 
are the actual voices of the characters 
represented. Acceptance of this principle 
is of the greatest importance because so 
many amateurs attempt to work on docu- 
mentary features but completely ignore 
what I regard to be one of the cardinal 
precepts of such an enterprise. Surely the 
purpose of documentary is to convey to 
the listener an impression, or information, 
of a particular slice of life. When we talk 
about life we mean people, and the life 
of any place—town, village or city—is 
expressed only through the lives of its in- 
habitants. 

An obvious and convenient subject for 
a documentary might be " My Village " 
(or town or city). I have heard so-called 

documentaries on this theme where the 
producers merely offered a guided tour 
of buildings and monuments. This is not 
a documentary. The official guide at 
places of public interest has always been 
a figure of fun. As he conducts his party 
of tourists around he mouths an endless 
stream of dates and facts about the build- 
ing or whatever it is he is showing the 
visitors. Even when one can see the fabric 
of the structure he is referring to such 
a talk is usually pretty dull and boring. 
When translated directly into sound it 
becomes utterly meaningless. 

Let us suppose we are producing a 
documentary about a village. In this 
country the word village immediately 
indicates three very important focal 
points: The church, the pub and the 
school. Take the church as an example. 
Much of the work involved is research— 
a job which can be quite exciting be- 
cause one never knows what odd or 
surprising facts one might turn up. So we 
will read all we can about our church 
finding out when it was built, what altera- 
tions if any have been undertaken and 
the name of the present vicar and other 
officers. Very often all this information is 
available on a single pamphlet available 
to visitors within the church itself. The 
temptation to merely read this informa- 
tion and to regard it as having dealt 
adequately with the church is the trap 
into which too many people fall. If we 
do this our documentary is utterly lifeless. 

Continued on page 66 
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NEW SERIES AH TRM features are thoroughly practical 

Experiment for yourself by following expert advice on 

THE FINE ART 

OF MULTI-TRACK 

By an anonymous contributor 

NOT knowing the kind of equipment 
that readers of this series of articles 

may be using makes it a little difficult 
to prescribe a given formula for multi- 
music recording. I will, therefore, supply 
details of basic methods, as well as vari- 
ous ideas which should be adaptable to a 
variety of recording systems. 

Initially the best plan is to experiment 
as much as possible. Find out which 
method is most suited to one's own 
equipment, and exploit its flexibility. 
Once a modus operandi has been estab- 
lished the production of multi-track 
music recording becomes both more 
simple and interesting; one can soon 
acquire a style of musical presentation 
that actually originates from the tech- 
niques employed. For instance, record- 
ings by the American guitarist, Lcs Paul, 
are distinctive because of his combination 
of playing style and personal recording 
techniques. 

Those who have little or no musical 
ability will be wondering how they can 
best experiment in multi-track. If you 
can't play a musical instrument a gramo- 
phone record of the appropriate music 
might enable you to sing a vocal and even 
build up the recording to a double vocal 
providing reasonable quality can be main- 
tained through two or three dubbings. 
Remember the record will be copied 
twice over. One vocal plus the music can 
be accomplished by a mono-only tape 
recorder without an extra replay head, 
but of course it must have provision for 
mixing the signals from the record- 
player and from the microphone. (Fig. 1.) 
For double vocals a recorder with track- 
to-track facilities, or two tape recorders, 
are necessary and here one can embark 
on real multi-track musical work. 

Most of the techniques I will be cover- 
ing can be applied equally well to either 
single recorders with track to track 
facilities or to recording from one tape 
recorder to another. First, then, some 
general principles and examples of multi- 
music making. It follows that the order 
in which the various pans arc recorded 
all depend largely on the musical instru- 
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Fig. 1. Simple multi-tracking in dia- 
grammatic form, showing the combina- 
tion of signals from a voice and a disc 

giving composite playback 

ment concerned and on the music itself. 
When more than one kind of instrument 
is to be played the order in which they 
are recorded also needs very careful 
thought. When re-recording some dis- 
tortion is inevitable, and this should be 
confined as much as possible to parts 
which are of secondary importance and 
therefore usually at lower signal level. 
These might be drum rhythm, chord 
accompaniment, bass part and counter- 
point, etc. 

The predominate melody pans are 
almost always recorded last, in the final 
one or two recordings. As an example 
let's take a fourpart recording using a 
piano and an acoustic (non-electric) 
guitar. To begin with a microphone has 
to be used and monitoring must be 
carried out via headphones to prevent 
acoustic pick-up of the completed re- 
cording and acoustic feedback (howling 
between microphone and loudspeakers). 

Let us now assume the following musi- 
cal arrangement—guitar chord accom- 
paniment, bass part (from low register 
guitar strings), piano (taking first chorus), 
guitar (taking the introduction and 
second chorus). Now the basic accom- 
paniment of chords and bass will go 

through the whole of the music, in this 
case a fourbar introduction and two 
choruses. As these parts arc the " back- 
ground " to the melody they should 
appear on the final tracks at an appro- 
priate level which will be lower than 
that for the melody. Try to imagine that 
you are recording these parts all at once 
as a group of intrumentalists would play 
them—and consider how they would be 
balanced one against the other in terms 
of loudness. Balance of this nature is just 
as important in multi-track but has to be 
done with the volume control, not by 
arranging the instrumentalists relative to 
the microphone. And yet, in order to pre- 
serve quality of reproduction and keep 
tape and amplifier noise to a minimum, 
it is essential to make all primary re- 
cordings at full level. 

So first the guitar chord accompani- 
ment will be recorded at full recording 
level. The bass part is next recorded, 
again at full level. The chord accompani- 
ment level will be re-recorded at 3 to 4 dB 
below maximum so as to strike a balance 
between itself and the bass part. When 
these two parts have been completed the 
recording should be played over a loud- 
speaker to assess the balance. If the re- 
cording can be reproduced " life size" 
the next part could be rehearsed with it 
if so desired. Part three, in this case the 
guitar solo, can be recorded at full level 
but with the level of the accompaniment 
recording balanced accordingly. Finally 
the piano solo part is recorded. The 
reason for doing this last is because the 
tonal quality of the piano would suffer 
more than that of the guitar had it been 
twice recorded. Just one final comment 
which applies to all multi-recordings 
when a microphone is used. Try to keep 
room echo and unwanted noises to a 
minimum by using the microphone close 
up to the instrument or voice. Remember 
that the natural reverberation of the 
room in which the microphone is placed 
will appear on every recording and could 
emerge as a confused background on the 
final tape. 
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Experiment for yourself by following expert advice on 

THE FINE ART 

OF MULTI-TRACK 

Most of the multi-track records which 
one hears on the radio are of popular 
tunes played by virtuoso instrumentalists 
like Wout Steenhuis and Les Paul, and 
there are also multi-track productions in 
which several instrumentalists are em- 
ployed, such as those by Tommy Gar- 
rett. The electric guitar and the electric 
organ lend themselves more than any 
other musical instrument to multiple re- 
cording since their electrical output can 
be coupled directly to the tape recorder. 
This does away with the attendant losses 
of the microphone as well as unwanted 
acoustic effects and those odd sounds 
which always seem to get through unless 
one is blessed with a soundproofed studio. 
My own multi-tracking activity is con- 
cerned mainly with the electric guitar 
and electronic organ so that most of the 
musical examples which follow in this 
and further articles will apply to these 
instruments. There is no reason why the 
actual recording techniques and electronic 
treatments of sound with which I will be 
dealing should not apply to other musical 
instruments. I can't imagine for instance 
what a multi-track trombone recording 
would sound like, but then there's no 
accounting for the aesthetic tastes preva- 
lent in the contemporary " let's be 
different" way of life, particularly in 
music. 
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Fig. 2. The " count-in " is essential in 
multi-tracking techniques. Here we see 
the relationship between the counting 

and the start of the music 

" One man band" recordings, with 
electric guitar and/or organ, can sound 
very pleasing, and like some of those by 
Wout Steenhuis, seem almost as though 
they had been played by a group of 
musicians. To achieve this effect is not 

technically difficult but does require 
most careful attention to musical 
arrangement and timing. It is difficult, if 
not impossible, to produce tasteful multi- 
track music by haphazard arrangements 
" played by ear " or made up as you go 
along. Those who do " play by ear " will 
soon discover how essential precision 
timing is in multi-track music. Coming 
in half a beat too soon, or too late, will 
throw the whole thing out completely. 

This leads now to background rhythm, 
such as percussion, and to " starting " or 
" counting in" signals that enable the 
instrumentalist to start playing exactly 
on the first beat. For those who would 
like a good rhythm foundation there are 
now available various records of drum 
rhythms complete with count-in signals, 
usually tapped on a wood block. If no 
rhythm of this kind is used the count-in 
could be done by voice, but this means 
using a microphone which might have to 
remain live unless someone can turn it 
off after the count. Alternatively the 
counting can be done by playing the 
requisite number of single notes to mark 
the time. Without a count-in signal it is 
practically impossible to come in on the 
first beat of the music. When the whole 
recording is finished the count-in is 
simply cut from the tape. Fig. 2 illustrates 
the relationship between the count-in 
signal and the beginning of the music. 

At least three records of popular drum 
rhythms are now available and can be 
obtained from Ad-Rhythm Records, 
Broadwalk, Pinner Road, North Harrow, 
Middlesex. These are 45 rpm EP discs, 
each containing four rhythm tracks as 
follows:— 

A.R.I. Dance Time. Quickstep, Fox- 
trot, Waltz and Cha Cha. 

A.R.2. Latin American. Bossa Nova, 
Samba, Rhumba and Tango. 

A.R.3. Pop Time. Twist, Slow Bal- 
lad, Rock-a-Latin and Two Beat. 
Each rhythm runs for two standard 32- 

bar choruses, a total of 64 bars with a 
preceding count-in signal. The quality of 
reproduction is excellent and will stand 

up to further copying on to tape. I have 
verified with Ad-Rhythm that there is 
no copyright problem so long as the 
sound tracks are used for private purposes 
only. 

Next month I will explain how rhythm 
tracks from such records can be extended 
to cover more than the 32 + 32 bars to 
provide, say, a four-bar intro, two 32-bar 
choruses and a two- or four-bar ending. 
The possibilities of rhythm from taped 
sounds such as rhythm loops will also 
be dealt with. 

volume 2 
latin american 

add 
rhythm 

to your 
own 
melody 

Fig. 3. The sleeve of the second record 
in the series recommended for adding 
rhythm by multi-tracking. These discs 
are published by Ad-Rhythm Records, 
The Broadwalk, North Harrow, 

Middlesex 
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TECHNIQUES 
Continued from page 63 

Having carried out our basic research 
we must now concentrate exclusively on 
the people. We shall visit the vicar, the 
organist, the choirmaster, the verger—yes 
even the grave-digger. We shall record 
what they have to tell us about the church 
and we shall conduct our interviews in 
such a way as to attempt to draw out 
from them the basic historical informa- 
tion revealed by our research. If renova- 
tions had been carried out within the last 
ten or twenty years we could even go and 
see the contractor employed and perhaps 
even talk to craftsmen who were on the 
job. They will be able to comment 
expertly on the stonework and woodwork 
and will be able to relate time past to time 
present. 

We can look around the churchyard at 
the names on the gravestones. One will 
certainly find at least a few names con- 
stantly reappearing. These will be local 
families who have lived in the parish for 
generations. Are any members of these 
families still resident? If so we must go 
and see them. Perhaps people with impor- 
tant village connections have moved far 
away to the other side of the country. 
If possible we should go to see them 
as well. We shall look for elderly inhabi- 
tants so that we can take advantage of 
their memories of the turn of the century 
or perhaps even earlier. We shall look for 
children so that through their eyes we 
can get a youthful impression of the con- 
temporary scene. Does the church have 
a bell tower? If so, who rings the bell? 
We must both talk to him and record 
his bells. 

So our investigations proceed. Gradu- 
ally, piece by piece, like a fascinating jig- 
saw puzzle the church is being repre- 
sented in our documentary as a living 
institution, not as a piece of dead history. 

No two documentaries are alike and 
so it is impossible to lay down hard and 
fast rules. In the initial stages the pro- 
duction team will be concerned solely 
with research and recording. Gradually a 
great mass of material will be assembled 
on tape. The more we accumulate the 
greater freedom of choice we shall have 
in assembling our finished programme 
but the greater will be the complexity of 
the job. 

You will note that I have as yet said 
nothing about preparing a " shooting 
script." There is a very good reason for 
this. Unless the production team has a 
basic and thorough knowledge of the sub- 
ject to be undertaken then this know- 
ledge will have to be acquired by the kind 
of painstaking research I have already 
referred to. Now until this research is 
done it is impossible to even visualise 
what the final programme will be like. 
Similarly, when we once start interview- 

ing we may uncover all kinds of interest- 
ing facts which are important enough to 
warrant development into our programme. 
The professional approach is to spend a 
great deal of time talking to people as pan 
of the research endeavour without record- 
ing. By so doing all relevant facts are 
uncovered and the producer can sketch 
out the framework of his programme on 
paper before an inch of tape is used. As 
a rule the amateur is in a rather different 
position. He has not the time available to 
go about the job in this way. Many of 
his interviews will be the result of a single 
visit which cannot be repeated later. 
Working in this way one deals with actual 
recordings which have to be edited and 
fitted into the programme structure rather 
than deciding on a programme structure 
and then taking recordings to suit. It's a 
case of which comes first, the chicken or 
the egg. 

We have already dealt with the prin- 
ciples of editing and we referred last 
month to movement as one of the basic 
concepts evaluation. Movement in that 
sense meant actual movement of charac- 
ters within the context of an action. We 
can now give movement another meaning 
—the movement or pace of a programme 
through its duration in time from the 
beginning to the end. 

A fast-moving programme is said to 
have pace, or to be racy. The listener is 
moved from scene to scene, from episode 
to episode, without any single item being 
laboured or long drawn-out. Research has 
established that the mind of the general 
listener moves very much more quickly 
today than it did in the past. The time it 
takes for the listener to absorb any given 
point has become progressively shorter 
and shorter and now stands at around 
ten or fifteen seconds. If we stay on one 
point or one subject (or one detail of one 
subject) for more than about fifteen or 
twenty seconds we are in grave danger of 
creating boredom. 

Does that surprise you? Fifteen or 
twenty seconds may seem to be a very 
short span of time. So it is, but to the 
bored listener it can be interminable. 
Obviously, drastic editing and pruning is 
called for. I will repeat one general prin- 
ciple which applies in ninety-nine cases 
out of a hundred. The more that is cut 
out the better the finished programme will 
be. Ruthlessly we cut, cut, cut, paring 
away all superfluous material. If we do 
this conscientiously we will find that 
miraculously our programme is beginning 
to take shape. 

There are many other problems to be 
considered. In a previous article I have 
discussed the need to regard such a pro- 
gramme as having three distinct parts: 
A beginning, an end and a middle. Our 
material must be arranged in logical se- 
quences so that it tells an intelligible 
story and conveys specific pieces of infor- 

mation. Continuity is always a vexatious 
subject. It can be provided by a " studio 
voice" linking one episode to the next. 
Far better, the subject-matter can be 
arranged in such a way that one comment 
introduces the next itself (by direct 
reference or by inference) giving a natural, 
continuitive, fade between sequences. 

This may sound complicated but in 
practice it often works very simply. For 
instance, the vicar might conceivably refer 
in his interview to Mr. Jones, the very 
elderly verger who is on the point of 
retirement. We proceed to rearrange the 
sequence of the vicar's remarks so that he 
concludes with this reference and then 
cross fade to the verger when we hear him 
talking about how long he has been work- 
ing in the church. In interviewing him 
we induce him to refer to, say, the reno- 
vation of the organ which gives us a 
natural cross fade into an organ recording 
and perhaps a short excerpt from a service. 
And so it goes on, piece by piece, each 
fitting neatly together. We, as the produc- 
tion team, do not belong to this village 
and our own voices should ideally be 
removed entirely. This again calls for skill, 
not only in editing but also in drawing 
the correct phrasing of answers so that 
they will still make sense when the origi- 
nal questions have been deleted. 

I hope I have said enough to indicate 
what I consider to be the right way to 
go about producing a documentary pro- 
gramme. It's not a job to be undertaken 
lightly. It involves a great deal of hard 
work and perseverance. But when carried 
out properly and conscientiously it be- 
comes an all-absorbing occupation. To 
simplify matters I have only referred to 
places as subjects. But the whole world is 
open to treatment in this way. The person 
who fails to think of a subject for a docu- 
mentary is not seeing the wood for the 
trees. Suitable subjects are around us all 
day and every day. However exciting and 
interesting it might be to do a documen- 
tary on life in the upper Amazon our 
chances of success are slight. In my own 
case, at least, I should never get there! 
The right subjects to choose are those on 
your doorstep. Avoid apparently exotic 
subjects. The very dullest or most mun- 
dane of subjects soon take on an interest- 
ing aspect as soon as one begins to 
properly investigate them. It is so much 
better to present new and interesting 
aspects of an apparently dull subject that 
other people would not dream of looking 
at twice. The contrast at once gives the 
added advantage of impact and the pro- 
gramme is far more likely to be finally 
successful. 

Don't worry about equipment. Again 
choose subjects that can be adequately 
dealt with on the limited equipment avail- 
able. A good many years ago I wrote an 
article under the title " Features Start at 
Home." So could documentaries. 

66 

www.americanradiohistory.com

www.americanradiohistory.com


Ulhat have the happiest 

Hi-Fi enthusiasts 

in lommon with the 

Fire, Poliie and 

Defente SBruiies...with 

theatrical producers and 

concert impresarios? 

The Ferrograph 

— 

o^\ 

19 

Ferrographs are unique in their combination rTo~h~~o~ 1 
of reliability, rugged construction and fidelity of I THE FERROGRAPH COMPANY LIMITED 
recording . . . not for the first exciting months of I 84Blackfriars Road, London, S.E.I. 

, ■ , ^ r rv cc , , | Please send me the FREE illustrated Ferrograph leaflet. 
Ownership, but tor year after year of faultless per- . Please send the comprehensive 64-page Ferrograph Manual for 
formance. Even so, we do not claim perfection, [ which 1 enclose £I-refundable when 1 Purchase Ferrograph. 
although we do believe that we have come nearest | Mono Stereo (Tick items required). 
of all to the ideal. And the vast majority of | NaiTie 

Ferrograph users agree. j 

Complete and post the coupon—yoiill enjoy I 
moving up into the Ferrograph class. L 

Address   

TRG O.OfF1, O.O.i 
J 

.ferrograph 

THE INCOMPARABLE TAPE RECORDER 

67 

www.americanradiohistory.com

www.americanradiohistory.com


At last the secret is out .. . our author reveals basic facts about "studio" requirements 

THE HOME STUDIO 

By JOHN BORWICK 

THERE are two distinct species of acoustic problems in the 
home studio. The first is room ambience or reverberation— 

by which all rooms impart their own characteristic quality to 
the sound (during recording, and again during playback). The 
second is extraneous noise and the need for sound-proofing. 

A complete solution to both these types of problem is com- 
plicated and expensive. Professional studios are lined with 
special acoustic absorbers to give controlled amounts of rever- 
beration and are heavily insulated against outside noises. The 
home studio cannot go to these lengths, but it will help if the 
nature of the problem is understood. Then some of the troubles 
can be side-stepped, if not eliminated. 

REVERBERATION 
If we set up a microphone in a room and play a long, sustained 

note, the sound will rapidly build up to its final volume (see the 
leading edge and plateau in Fig. 1). If we now cut off the note, the 
sound docs not instantly disappear; it dies away more or less slowly. 
The time taken for sounds to fall by a certain amount (actually 
taken as 60 dB) is called the Reverberation Time of the room or 
concert hall, etc. 

This phenomenon of reverberation comes about due to the finite, 
and indeed relatively slow, speed with which sound waves travel. 
Sound travels out from the source at about 765 miles per hour 
(1,120 feet per second). Therefore, if our microphone is 11.2 ft. from 
the source, it will take one hundredth of a second for the direct 
wave to reach the microphone. This first wave will then be suc- 
ceeded by innumerable reflected waves as the sound bounces off 
walls and obstacles. The further each wave has travelled in its criss- 
crossing of the room between source and microphone, the longer 
it takes for the journey and the greater will be the time lag. It is 
like giving a distance handicap to lots of runners who all run at 
the same speed. 

Besides arriving after different time intervals, the reflected waves 
are also weaker than the direct wave. This dissipation of the energy 
of the waves is due to several factors. First, because the wavefront 
is continually expanding as it travels outwards, the given amount 
of energy is spread more and more thinly over a wider area, like 
ripples on a pond. Also, if obstacles break up the wavefront, the 
scattering process is accelerated. 

Finally, the sound waves actually give up a fraction of their 
energy at each reflection. This fraction is known as the absorption 
coefficient of the material. It varies enormously with the type of 
material or structure and also depends on frequency. Table 1 gives 
a few typical examples and I would strongly recommend anyone 
wishing to study this aspect to get a copy of " Sound Absorbing 
Materials " by Evans and Bazley (H.M.S.O. price 3s.), from which 
these values are quoted. 

CONTROLLING REVERBERATION 
So, the secret is out. The reverberation time, or " echo," in a 

room depends on the wall, ceiling and floor structures and the kind 
and amount of coverings and furniture. (Clearly it also depends on 
the actual room dimensions; in a large room there is a longer time 
lapse between each reflection.) A bare, empty room might have a 
reverberation time of 2 seconds and sound very echoic. Put down 
a thick carpet and bring in curtains, sofa, etc., and the more usual 
living-room figure of 0.3 to 0.5 seconds will be achieved. 

TABLE I -Absorption Co-efficients 

Thick- Frequency (Hz) 
Material ness 

(in.) 125 500 1.000 4,000 

Brickwork (plain or painted). 3 0.05 0.02 0.04 0.05 
Glass-wool   2 0.2 0.65 0.75 0.8 
Perforated Fibre-board (tiles 

on 2in. battens)   1 0.3 0.5 0.55 0.8 
Axminster carpet (on needle- 

loom underfelt)  0.6 — 0.4 0.6 0.75 
Cork tiles  0.6 — 0.15 0.25 — 

Table 1. The Absorption of Coefficients of common materials 

This will be the kind of acoustic environment of the home studio 
and it approximates to the effect strived for in the small studios 
used by the BBC for talks and discussion programmes. The pro- 
fessionals actually try, by incorporating several sorts of sound 
absorber, to get the reverberation time consistently down to about 
0.4 seconds over the whole frequency band—but your living-room 
will normally have an acceptably flat reverberation time/frequency 
curve for all types of speech recording. Music generally requires 
more reverberation but this is such a big subject that I shall defer 
a fuller discussion for a later chapter. 
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Fig. 1. In an enclosed space sounds lake some 
time to build up to their equilibrium intensity 
(when energy is being supplied and absorbed 

at the same rate) and then die away 

Getting to know how your chosen room measures up as a home 
studio requires experiment and more experiment. You can do this 
by long series of trial recordings; but you will speed up the whole 
process if you follow my advice and install your tape recorder and/or 
monitoring amplifier/loudspeaker in a separate room from the 
"studio." Then, with an assistant acting as combined speaker and 
scene-shifter, you can simply listen to the effect of each change in 
position, furniture, etc.—making, and replaying a recording only 
when necessary to double-check some feature. 

Tackle these experiments as scientifically as possible, changing 
just one thing at a time. You will be surprised at the number of 
variables at your disposal. Drawing back the curtains, to reveal the 
hard, reflecting expanse of glass, will increase reverberation. Opening 
the door into a hall will couple in a whole additional lump of 
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reverberation—in changing degree, according to how close to the 
door you place the microphone. Speaking towards a corner of the 
room gives a deader effect than standing with your back to the 
corner and speaking out into the room. And so on. . . . 

Almost any room will ultimately yield, from such experiments, 
a choice of microphone and speaker positions to give a nice neutral 
acoustic for talks, interviews, poetry reading, slide commentaries, 
etc. You should also take note of any odd acoustic effects which 
will come in useful for recording plays or dramatised inserts to 
build into documentary or magazine programmes. 

I have implied that the acoustic " character " of a room is fixed 
by its reverberation time. Well, so it is from the point of view of 
direct listening in the room or—equally important—using the room 
for listening to sounds reproduced from one or more loudspeakers. 

But, when we are recording through a microphone, we introduce 
something that I have called the "apparent reverberation." This 
allows us to alter the amount of acoustic ambience on our record- 
ings by varying the microphone distance. 
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Fig. 2. Showing how a closer microphone position will 

reduce the " apparent reverberation " in a recording 

Figure 2a shows the typical wedge of sound reproduced by the 
microphone for a short note of music or syllabus of speech in a 
room, with the direct sound giving the peak level and followed by 
a " tail" of reflected waves. Now in Fig. 2b the microphone has 
been moved closer to the source, so that the peak of direct sound is 
at a higher level. Notice, however, that the general wedge of rever- 
berant sound is pretty evenly distributed throughout the room and 
has not changed. Therefore, when we reduce the gain control on our 
recorder to give the same peak level as in Fig. 2a, the recording will 
appear to have been made in a less reverberant room (see Fig. 2c). 

This control of the apparent reverberation by adjusting the micro- 
phone distance is a large part of the technique of microphone balance. 
It influences the apparent depth or perspective of musical ensembles 
and it helps to wrap drama recordings in a kind of sonic ambience 
in which the relative positions of actors is suggested by acoustic 
means—even in mono, as opposed to stereo. I shall return to this 
subject more than once in later chapters. 

STANDING WAVES 
I said, a few lines back, that the reverberant sound energy is evenly 

distributed throughout a room. In fact, particularly in small rooms, 
we have to contend with an acoustic nuisance in the shape of 
standing waves. 

In just the same way as a violin string or organ pipe will resonate, 
that is vibrate in sympathy with, sounds at specific frequencies, the 
air in a room is tuned to resonate at selected low frequencies for 

which the room dimensions (length, breadth and height) correspond 
to multiples of half a wavelength. Frequency and wavelength for any 
type of wave motion are related by the expression frequency x wave- 
length = velocity. Therefore, taking the velocity of sound as 1,120 
ft./sec., a room measuring 11.2 x 10 x 7 ft. would have three series 
of harmonically related resonant frequencies 50, 100, 150 .... Hz; 
56, 112, 158 .... Hz; and 80, 160, 240 .... Hz. (See sketch in 
Fig. 3). 

The effect of these room resonances (sometimes called eigentones) 
is to give a peaky emphasis to low frequencies (making the room 
sound boxy) and complicate microphone placing because the pattern 
of standing waves sets up peaks and troughs in sound energy at the 
dead centre of the room, one-third of the distance between walls, etc. 

Standing waves are most troublesome in small, square rooms of 
course. They are less of a nuisance in odd-shaped rooms (since they 
can only build up between parallel surfaces) and in large enclosures. 
When the dimensions arc more than about 56 feet, for which there 
is a harmonic frequency every 10 Hz, the resonances are so close to- 
gether as to be ignored. 

If the home studio is forced to use a small room with marked 
eigentones, it may be necessary to build a bass filter into the micro- 
phone circuit (a series capacitor of about 0.1 microfarads might do). 
As shown by Fig. 4, this will reduce the bass rise to give acceptable 
recordings. Note, however, that the acoustics of the room itself are 
unaltered so that anyone speaking in the room or listening to the 
radio, etc., will still experience the boomy kind of quality which 
eighentones always produce. 

Standing waves can also be set up in the vicinity of an obstacle 
such as a table top or even a script. There is also selective reflection, 
due to the fact that any object will reflect only sounds whose wave- 
lengths are smaller than the object: lower frequency (longer wave- 
length) sounds simply bend round the object. So, just to take one 
example, if a speaker holds the script between his mouth and the 
microphone, he will filter out high frequencies. If the script is held 
behind the microphone or at such an angle that sounds can bounce 
from script to microphone, some-erratic boosting of treble frequencies 
may occur. For the same reasons, the talks tables in BBC studios 
have perforated tops instead of solid wood. 

Fig. 3. Standing waves 
are set up in a room at 
frequencies which make 
each dimension equal to 
half a wavelength, and 

multiples 
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Fig. 4. The bass rise due 
to room resonance can be 
cured by filtering in the 

microphone circuit 
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OUR STAFF LOOK ENVIOUSLY AT A COSTLY AND EXCLUSIVE TAPE RECORDER 

WHAT SHOULD WE GET FOR OUR MONEY IF WE HAD OVER £500 TO SPEND? 

THE TELEFUNKEN M28A 

A TRM Report 

THANKS to the courtesy of AEG 
(Great Britain) Limited we have 

recently been privileged to examine a 
prototype of the new Telefunken Mag- 
netophon M28A. Superseding the M24, 
which was designed to fill the gap be- 
tween the best of the high fidelity domes- 
tic recorders and the lop quality studio 
machines, the new Magnetophon M28A 
possesses a number of interesting features 
—such as solid state equaliser switching— 
and offers a professional specification. 
What we might call the "specification/ 
weight factor " is particularly outstanding. 
The chassis measures no more than six 
inches high by 18 inches wide by 16i 
inches deep and weighs only 37J lbs. 
The substantial carrying case naturally 
increases the size and adds another 12-i 
Ibs. to the weight. Nevertheless we are 
able to consider a truly professional 
machine at a total weight of approxi- 
mately 50 lbs. which is rather less than 
the weight of certain other so-called 
" semi-professional " equipments whose 
performance facilities do not in any way 
compare with the M28A. 

We were most grateful for the oppor- 
tunity to examine the M28A because we 
felt sure that readers would be interested 
in relating the facilities and features 
offered in this thoroughly professional 
piece of equipment to the more modest 
specifications of domestic recorders, whilst 
bearing in mind what is probably the 
most important difference of all—that of 
cost. To own a Telefunken M28A you 
would have to part with some £500. 
This is a great deal of money but in 
our opinion not too much for the very 
real benefits that could be derived from 
the acquisition of such a piece of equip- 
ment, provided one can afford it. When 
the M28 series was evolved the designers' 
brief was to produce a machine that would 
not only be suitable for professional use 
in broadcasting stations and recording 
studios but also to create an ideal instru- 
ment for the advanced or discerning 
amateur recordist or music lover. 

The machine consists basically of a three- 
motor tape transport system running at 3| 
and 75- ips giving wow and flutter evaluated 
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The Telefunken M28A. Other versions, 
designated 28B and 28C will have speeds 
of IS and 7{ ips but will have no mixing 
facilities, monitoring or VU meter. 
Model 28B has full-track heads, 28C 
half-track with track selector switch. 
Details are available from AEG (Great 
Britain) Ltd., 27, Chancery Lane, 

London, W.C.2 

to DIN 45507 of 0.1 per cent at 75 and 0.15 
per cent at 35 ips. The head assembly, com- 
prising half-track stereo, erase, record and 
play-back heads is interchangeable and the 
heads themselves are manufactured by an en- 
tirely new process. The manufacturers claim 
that due to the extremely low wear it is not 
normally necessary to replace or adjust heads 
during the working life of the machine. 

On the electronic side we have four inputs 
coupled to a 2 x 2 channel stereo mixer. The 
microphone sockets are balanced for moving 
coil or condenser microphones of 200 ohm 
nominal impedance and the other two inputs 
are suitable for other sources such as radio 
tuner, record player or tape recorder. 
Standard DIN connections are used through- 
out. The mixing control panel on the deck 
comprises four slide controls operating 
against numeric scales and each control has 
its own overall sensitivity adjustment per- 
mitting the matching of input levels varying 
by as much as 100-1. 

Record level indicators are a pair of VU 
meters and the two channel monitoring and 
VU meter amplifier can be switched either 
to before or after record by push button 
controls. Modulation level can be monitored 
aurally by means of sockets provided for high 
grade moving coil headphones or visually via 
the meters. All amplifier inputs and outputs 
are brought out to DIN type sockets in a 
recessed panel at the rear. 

The speed change switch in the centre of 
the deck oanel is unusual in that it is also 

linked to the mains on/off switch by means 
of a neutral central position. Power is applied 
only when the switch is turned positively to 
cither one of the two speeds and is oil when 
the switch is returned to centre. The tape 
path is one of the simplest we have ever seen, 
dipensing entirely with pressure pads. A dual 
function tape lifter is located between the 
heads so that the tape is automatically lifted 
clear for spooling but for monitoring a spring 
loaded slide lever can be operated to bring 
the tape back into contact with the playback 
head. Similarly when recording the lifter can 
be employed to move the tape away from the 
erase and record heads for fade-in and fade- 
out effects. 

Thanks to a special tension control the 
required mechanical characteristics of the 
tape transport system are maintained for 
spooled tape diameters between Ij and 10) 
inches. A typical professional refinement is 
the provision of a three-digit numeric counter 
which indicates linearly the expended length 
of tape. This counter measures in minutes 
and tenths of minutes (at 75 ips) the actual 
playing time and is independent of spool 
size, valid for all grades of tape and is opera- 
tive during fast forward or rewind. 

As soon as one begins to operate the equip- 
ment it becomes immediately obvious where 
at least some of the purchase price has gone. 
The tape transport is electrically controlled 
by means of illuminated buttons requiring 
the very lightest fingertip operation. The 
selected functions are stored by relays which 
switch the motors and solenoids. A touch on 
the fast wind control illuminates that par- 
ticular lozenge-shaped transparent button 
and immediately sets the tape in motion. A 
touch on the slop control brings the tape to 
an effortless tension-free halt and again illu- 
minates the button operated. Fascinated by 
the unerring and simple efficiency of this 
system we could not resist the temptation 
to send the tape hither and thither as we 
played for a few moments with these con- 
trols. It is no exaggeration to claim that there 
is as much difference between the mechanical 
design and functioning of this machine as 
there is between a mini car and a Bentley 
with automatic gearbox. 

Frequency response is quoted as from 25 
to 17,000 Hertz at 75 ips and 25 to 15.000 
Hertz at 3| ips: tolerances to DIN 45511. 
Signal-to-noisc is given as 53 dB for the 
faster speed, 51 dB for the slower. There is 
no final audio output stage or loudspeaker 
incorporated, the output level being 0.7 volts 
to 2 volts adjustable by concealed preset 
controls. 

Removal of the carrying case revealed a 
chassis that must be a serviceman's dream. 
The various amplifier modules are mounted 

Continued on page 76 
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don't buy any tape 

buy E M imtP 

Buy the new, improved range of Emitape. It makes everything sound 
so real—it's unbelievable! Insist on it for your tape recorder and enjoy the 

difference. And don't forget the new C60 —a whole hour 
of playing time (30 mins per side) and the new C90 ^gsssaii7—an hour and 

a half playing time (45 minutes per side). Ideally matched for all 
Compact Cassette Recorders. Packs of 6 include free rack for library storage. 

88 STANDARD PLAY 100 DOUBLE PLAY 

99 LONG PLAY 300 TRIPLE PLAY 
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THE scene was set. At the Steinway 
grand piano the distinguished pian- 

ist; two violinists of international repu- 
tation stood in front of their music 
stands with bows poised. Two pairs of 
condenser microphones, delicately held 
in their resilient shock-mounts, were 
linked to a tangle of cables leading out 
of the music room in this pleasant Hamp- 
stead house, across the hallway and into 
the lounge which served as a control 
room. There we engineers awaited our 
cue as the voice from continuity came 
over the monitoring speaker. 

" Take 24. Third movement bars 86 
to 128. 1 . . . 2 . . . 3 . . 

At that moment came a pounding on 
the front door fit to awaken the dead. 
The monitoring speaker nearly dissolved 
in a shower of explosive expletives. As 
the door was wrenched open we could 
hear the plaintive childish treble voices— 

" Away in a manger . . .!" 
Those poor youngsters must surely 

have imagined that their tuneless melody 
had invoked the very devil himself. As 
they beat a hasty retreat down the garden 
path the last I heard from them was a 
shrill, incredulous "Cor blimey!" 

At that same session an unusual spot 
of bother occurred when we were taking 
preliminary sound tests immediately after 
setting up equipment. Certain chords on 
the piano produced an obvious mechani- 
cal rattle which was bad enough to be 
picked up by the microphones and 
clearly heard on the monitoring speaker. 
The pianist swore that the pictures on 
the wall of the music room were rattling. 
I swore it was the music stand on the 
piano itself. Both were wrong. The cause 
of the trouble? An ordinary, common-or- 
garden paperclip. Somehow it had fallen 
between the strings of the piano and lay 
on the sounding board. If we hadn't 
spotted it we might have pulled the entire 
room apart and still have been left with 
the offensive rattle. Such a recording as 
we were about to undertake, employing 
professional musicians and technicians, 
could represent an investment of many 
hundreds of pounds—and it could so 
easily have all been spoilt by an insigni- 
ficant little paperclip. 

/k URING the last few days I have been 
playing around with an interesting 

piece of brand new equipment—the Akai 
3000 D. Unlike many of the recent Akai 
machines it does not include the famous 
Akai Crossfield Head system. Neither does 
it use pressure pads of any kind. The manu- 
facturers claim a response of up to 22,000 
Hertz plus or minus 3 dB at 7] ips. I have 
not had a laboratory check on these figures 
but from subjective listening it certainly 
appears to perform outstandingly well. The 
3000 D comprises a tape transport system 
with preamplifiers only and so must be used 
with an existing hi-fi set-up. It will be inter- 
esting to compare it with other competitive 
models because the manufacturers appear to 
have developed a new line of thought. They 
have dispensed with all frills and have 
evolved a mechanism which is essentially 
record/playback only, but they have been 
careful to include the one feature that I 
regard as absolutely essential, separate heads 
and amplifiers giving " after record" moni- 
toring. At a price of around £86 I feel it is 
a machine that warrants an early review. 

TALKING of " after record " monitoring 
I am delighted to note that the new 

Quad transistorised amplifier equipment 
(referred to in New Products, page 86) 
includes this facility. I like to think that 
we at " TAPE Recording Magazine " played 
no small part in influencing the manufac- 
turer to include the necessary circuitry in 
his design. Your Editor spent a full day in 
Huntingdon several months ago when he 
forcibly expressed his own opinions on the 
importance of providing for monitoring 
directly off the tape in any modern amplifier 
design. 

The Acoustical Manufacturing Company 
Limited can hardly be accused of " rushing " 
into the transistor field. But from the quoted 
specification—which if it errs is likely to be 
on the conservative side—the time spent in 
research and development has certainly not 
been wasted. The Quad amplifier has always 
been a piece of equipment that we could 
proudly claim to be British. Such is the 
manufacturer's reputation that I would 
slake my life on the certainty that the new 
model will precisely follow in the old tra- 
dition. And having lavished such praise may 
I plaintively add what a pity it is we didn't 
see this new equipment twelve, or indeed 
twenty-four, months ago. 

TECHNOLOGY moves at such a pace that 
some of us can't keep up with it. At one 

time electronics meant valves and wires. 
Next came transistors and printed circuit 
boards. Now we have integrated circuits and 
a new breed of technocrat whose speciality is 
" electronic packaging." 

The term electronic packaging has nothing 
whatsoever to do with parcelling up com- 
ponents for transit. The technique relates to 
the translation of schematic circuit diagrams 
into production products where the com- 
ponents are so chosen and arranged that they 
may be mass-produced in the form of an 
electronic package. Not only is there a 
magazine devoted to their interest, The Elec- 
tronic Packaging and Production Magazine, but in 
October this year they will have a special trade 
exhibition in Brighton called INTER/NEPCON. 
This exhibition will also include an extensive 
technical seminar where more than one hundred 
senior level engineers will present papers on 
various aspects of equipment construction and 
production. The organising genius behind 
this venture is Milton S. Kiver, President of 
Industrial and Scientific Conference Manage- 

ment Incorporated. Mr. Kiver has devoted 
much of his life to advanced electronic tech- 
niques and he feels strongly that our production 
lines in this country could benefit from an 
exchange of ideas between specialists. If we 
are to make more efficient electronic equipment 
more cheaply this is precisely the kind of 
venture that our technicians should be eager 
to support. 

HAVE you heard of the Wclte Legacy of 
Piano Treasures? This is a famous 

collection of music by early twentieth cen- 
tury piano masters recorded by the com- 
posers themselves, and it will soon be avail- 
able on stereo tape. First released on discs 
in 1963, this repertoire is the subject of an 
agreement by Ampcx who hope to have their 
tapes ready in the near future. The impres- 
sive list of composer-performers includes 
Ravel, Debussy, Mahler, Richard Strauss 
and Saint-Saens. To make the recordings a 
special piano was filled with carbon rods 
extending downwards from each key. As the 
keys were struck the rods dipped into a tray 
of mercury completing an electric circuit. 
The circuit controlled the pressure of rubber 
wheels inked with colloidal graphite turning 
against a roll of tissue-thin paper. 

The wheel marked the paper faindy if the 
key was struck softly, fortissimos produced 
a wide mark because the force of the pian- 
ist's finger sank the carbon rod deeper into 
the mercury and intensified the current. The 
playback device, called the Vorsctzcr, re- 
sembles an upright piano but has 88 " fin- 
gers " extending from it. It is placed at the 
keyboard of any piano and plays back the 
rolls, reproducing not only the notes and 
their rhythmic sequence but also the person- 
ality and dynamic range of the original per- 
former. 

The inventor, Edwin Welte, was a wealthy 
German industrialist who installed the 
equipment in his Rhine castle and invited 
the great pianists to record their works. The 
rolls were not intended to be used commer- 
cially and so were stored unused for years. 
During World War II they were hidden in 
a cave in the Black Forest. 

In 1940 a Californian, Richard C. Simon- 
ton, bought the rolls from the then ageing 
Edwin Welte. First attempts to re-record 
were unsuccessful until one of the few re- 
maining Vorsctzcrs was located in the hands 
of a Texas collector who had rebuilt his 
machine with great care. When this machine 
was located it was only necessary to sign the 
necessary agreements to have these rare and 
historic records reproduced and re-recorded 
on modern media. Quite a thrilling story, 
isn't it? 

A SPECIAL note to all club secretaries. 
z I Our contributor, Richard Margoschis, 
who is writing our regular " Monthly Nature 
Notes," is offering his services as a lecturer 
to clubs in the Midland area. His subjects 
are both documentary and nature recording, 
and his charge will only be for out-of-pocket 
expenses. Would clubs interested please 
write to Mr. Margoschis c/o Tape Record- 
ing Magazine and I will see that letters are 
forwarded. 

I DO get some strange correspondence. A 
letter that floated into the office the other 

day really knocked me for six. It said quite 
simply: 

" Dear Sir, Can you please tell me how 
to get the music on the empty reel of tape 
that was given to me when I bought a new 
tape recorder? " 
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Bang & Olufsen - for those who 

consider design and quality before price. 
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From Bang & Olufsen - the Beomaster 1400 - a new sophisticated 

five waveband stereo radio receiver combined with a powerful 

stereo amplifier. 

_ 

The Beomaster 1400 M. 
Also available-model 1400K 
with end speakers. 

Completely modern in styling—this new Beomaster is available with or without built-in pressure chamber 
loudspeakers—making it either a complete table radio of the highest quality or the central unit in a quality 
audio reproduction system. Special features include 4 pre-set positions on the F.M. waveband, shortwave 
bandspread tuning, a built-in stereo decoder and high output combined with small physical size. 
A brief specification is given below - but for full information see your nearest B & O dealer or write for full details. 

TECHNICAL DATA 
AMPLIFIER 
33 Transistors. 
16 Diodes. 
Power output: 
2x15 watts continuous. 
2 x 20 watts music power. 
Frequency response: 
30-26000 c/s± 1 d8. 
Distortion ; 
<1%at 40-12.5 kc/s. 
Signal/noise separation; 
>50dB. 

Tone control range: 
Bass: + 10dB—16dBat40c/s. 
Treble: + 13dB —16d8 at 10 kc/s. 
Channel separation: 
>40d8at1 kc/s. > 30d6at 12.5 kc/s. 

STEREO DECODER 
Channel separation: 
>35dBat! kc/s. 
> 26 dB at 10 kc/s. 
Distortion: 
<0.5%. 
Pilot and sub-carrier rest: 
<40d8. 
Frequency response; 
'50-15000 c/s ± 2 dB. 
POWER SUPPLY 
Voltage: 
110-130-220-240 volts AC. 
Mains frequency; 
50-60 c/s. 
Power consumption: 
15-120 watts. 

EXTERNAL CONNECTIONS 
Inputs; 
Gramophone, low ohms (47 KO) 
Sensitivity; 4 M V/1000 c/s for full 
output. 
Tape recorder (record + playback). 
Sensitivity: 500KO-200mV/1000 c/s. 
Speaker input: (e.g. TV sound) 4fl. 
FM aerial :75n. 
AM aerial. 
Outputs: 
2pairs of speakers. DIN sockets. 4fl. 
Tape recorder. Sensitivity: 82X0- 
100 mV/1000 e/s. 

TUNING 
Wave bands: 
F.M. 87.5-104 mHz. 
Long Wave 857-2040 m (350- 
147 kHz). 
Medium Wave 188-578 m (1600- 
520 kHz), 
Short Wave 1:66.6 m-200 m (4500- 
1500 kHz), 
Short Wave 2: with bandspread. 
16 m-49m (18-5.9 mHz). 
CABINET 
Model 1400 M: 
16A" X 4A" X without end 
loudspeakers 
Model 1400 K. 
29A"*41V'x9Wwilh end 
loudspeakers 
Available In teak or rosewood. 

BANG & OLUFSEN, United Kingdom Division, Eastbrook Road, Gloucester. Telephone: 0GL2 21591. 
London Showrooms; 70/71 Welbeck Street, London, W.I. Telephone: 01-486 2144. 
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SERVICE BUREAU 

A glossary of 

tape 

terms—part 18 

BY HARRY MACK 

M/CMPHONS TAPE DECK 

ULTRA-LINEAR. Many amplifiers, in- 
cluding some designed specifically for tape 
recording, have push-pull output stages con- 
nected in the ultra-linear mode. As shown 
in Fig. 1. the output pair of valves are 
tetrodes (or pentodes) and the identifying 
feature of such a circuit is that the screen 
grids are connected to tappings on the speci- 
ally wound output transformer. This gives a 
mode of operation between that of a triode 
and of a tetrode, giving a distributed load. 

The advantages are: better stability, less 
feedback needed, greater efficiency, a reduc- 
tion in harmonic distortion, lower peak 
variations (in current—a feature of triode 
output stages requiring stringent power sup- 
ply design to keep distortion down at the 
peaks). 
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Fig. 1. The basic circuit of the Mullard 
ultra-linear output stage as used in the 

popular S-10 amplifier 
There is an optimum point for the tap- 

ping, depending on the valves used. Varia- 
tions of the circuit include that in the pop- 
ular Quad amplifier, where the common 
portion of the winding of the output trans- 
former primary is in the valve cathodes, 
thus applying voltage to the grids effectively 
as negative feedback. This gives even 
greater efficiency. * * * 

UNIT. Relevant to tape recording equip- 
ment, denotes one item of a chain of equip- 
ment making up a sound recording and re- 
producing system. Thus, in Fig. 2., the 
units are interconnected, and may in some 
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Fig. 2. Unit assembly by combining sections of equipment 
into a complete recording and reproducing chain 

instances be self-powered and in others 
powered by a common " unit." Mixers and 
pre-amplifiers are " optional extras" and 
may be part of other units. A self-contained 
tape recorder may have most of the above 
units built in. But professional users gener- 
ally favour the unit approach as offering 
greater flexibility. * * w 

ULTRASONIC FREQUENCY. Strictly, 
the band of frequencies just above the audi- 
ble range. Used wrongly in many specifica- 
tions (particularly those written by non- 
technical people) to denote the high fre- 
quency bias of a tape recorder. " Super- 
sonic" is more correct. Bias actually comes 
within the radio frequency spectrum, being 
between 50,000 and 100,000 Hz. Much work 
has gone into the special features of the 
ultrasonic band, from pain-killing to indus- 
trial cleaning applications; unfortunately a 
discussion of these interesting developments 
is beyond our present brief. * « * 

VALDEMAR FOULSEN. No glossary of 
tape terms would be complete without a 
reference to the " father of tape recording." 
This Danish inventor built the first practical 
wire recorder, the Tclegraphone, in 1898, 
(although Oberlin Smith had discussed the 
theory in Electrical World some time 
previously). The Poulsen machine won the 
Grand Prix at the Paris Exhibition in 1900 
and preceded the electronic amplifier which 
was needed to develop its potentialities. Des- 
pite initial enthusiasm, especially in America 
the company marketing the Telegraphone 
foundered, as did the Danish counterpart in 
1916. 

It was not until the valve became a 
reality, and was, in fact, applied to the 
Telegraphone as one of its earliest experi- 
ments with a Lee dc Forest three-valve 
amplifier, that the possibilities of magnetic 
recording were realised. With the subse- 
quent development of A.C. bias and then 
plastic-based tape to overcome the disad- 
vantages of cither wire or steel tape, tape 
recording as we know it was really under 
way. And this was nearly fifty years after 
Poulsen's first successful experiments! 

VARIABLE BIAS- On better class mach- 
ines it is possible to vary the bias current 
for optimum recording positions, usually by 
small capacitor or resistor changes, depend- 
ing on circuit configuration. Variation of 
bias frequency will also be provided on 
professional and some semi-professional tape 
recorders. The bias frequency, provided it 
is great enough to avoid any interaction 
with signal currents, has small effect on the 
recordings. 

4UX 
OPT/MUMB/AS 

S/AS C U A A £ H T (mA) 

Fig. 3a. Variation of recorded signal 
output (on replay) with changes in bias 

current level 
Bias current affects the output and the 

quality of recordings quite drastically. Its 
level should be adjusted to suit the tape in 
use (as should also the signal current— 
saturation characteristics differing between 
tapes). For a given signal input, permanent 
magnetisation decreases with an increase in 
bias current beyond a certain critical value. 
This reduces output. See Fig. 3a. 

But an increase in bias gives a decrease 
in distortion of the recorded signal—this 
decrease being gradual, as in Fig. 3b, for a 
weak signal. A further complication is that 
for a strong signal the decrease begins 
steadily, then distortion rises with increased 
bias, giving a small peak that varies with 
signal, head conditions and tape, and falls 
away again. 

Increase beyond the critical value 
severely restricts the high frequency res- 
ponse due to the demagnetising effect of the 
bias, most marked when signal frequencies 
are higher and of less strength than the 
lower frequencies. 
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of the speed leads to an increase in noise 
level. 

Mechanical speed variation can be pro- 
vided, as in the older Refiectograph design, 
where conical idlers between motor and 
capstan provided the variation. 

A Sony device for speed regulation that 
also permits variation is the switched fre- 
quency oscillator which feeds a tone to the 
motor to control the speed. This device, in 
the Sony TC800, is not so effective as the 
servo circuit of the Nagra, which can be 
varied accurately within limits to match 
cine film variations, but has great poten- 
tialities for cine enthusiasts with a limited 
budget as well as those seeking new ways 
to obtain sound effects. 

* * * 
VELOCITY MICROPHONE. A type of 

microphone which has its diaphragm open on 
both sides and is thus responsive to par- 
ticle velocity rather than the instantaneous 
pressure of the sound. An alternative term is 
" pressure-gradient microphone." The free- 
ribbon microphone is a good example of 
the velocity device, the ribbon being sen- 
sitive to the difference in sound pressure 
between the two sides. Condenser micro- 
phones follow the velocity or pressure- 
gradient principle, although there are com- 
binations of each type for special purposes. 

The velocity microphone is bi-directional 
having a figure-of-eight polar response. The 
most popular type, the ribbon microphone, 
has the advantage of high fidelity, good 
transient response, marked directionality 
(thus good noise limiting properties). One 
operational disadvantage is a notable rise 
in bass response when used near the sound 
source. This has to be compensated when 
the ribbon microphone is employed for close 
speech, for example. 

THE HOME STUDIO Continued from page 69 
EXTRANEOUS SOUNDS 

Unwanted sounds can be a bugbear in the home studio. Locally- 
made sounds can usually be tracked down and silenced at source. 
These include clocks, gas fires, refrigerators, telephones, doorbells, 
etc. As for the mechanical whirring of the tape recorder itself (plus, 
in some cases, odd scraping noises of tape against spool, spool on 
tape deck, etc., clearly audible on some competition entries that I 
have been asked to judge) you can sometimes throw a blanket over 
the machine, if over-heating does not occur. Otherwise I hope you 
will segregate tape recorder and microphone as much as possible 
(see my remarks earlier, and in subsequent chapters, on the use of a 
separate listening room). 

We are left now with the problem of sound proofing—to keep out 
unwanted sounds. Complete sound insulation, to eliminate outside 
traffic noises, aircraft and activities elsewhere in the building, requires 
that the studio is isolated on all sides by a factor of about 60 dB. 
While this is a practical proposition in professional studios and 
theatres, it is ruled out for the home studio on account of cost and 
the fact that wholesale structural alterations would usually be 
necessary. 

My first advice would be to move your home studio out into the 
country, well off the routes of jet airliners. (My friend Daphne 
Oram, the musique concrete expert, has her studio in a remote Kent 
oasthouse). Failing this, you may have to do your serious recording 
after everyone is in bed. 

Extraneous sounds are of two distinct types: airborne sounds and 
structure-borne sounds—such as footsteps. The latter arc hard to 
defeat, but you can reduce the former by the same kind of treatment 
that you use for draught-proofing and heat insulation. Figure 5 
shows the sound reduction to be expected from single and double 
glazed windows, I reproduce this (based on the HMSO publication 
mentioned earlier) both to show the effectiveness of double glazing 
and the general insulating curve of most walls and partitions: namely 
that they all tend to be less effective at low frequencies. This explains 
the bass heavy quality of any sounds which penetrate a party wall. 

I wish I could be more encouraging about sound-proofing the 
home studio. Perhaps ordinary draught-proofing and patiently waiting 
for unwanted sounds to cease are all that the busy flat-dweller can 
do. Next month I shall be talking about microphones. 

Bias settings are thus a compromise. The 
point at which the bias gives greatest out- 
put is known as " peak bias" point—but 
it is not the greatest bias current. The term 
peak in this context refers to the playback 
signal. Overbias is the general rule—thus, 
point X on the signal level curve of Fig. 3a 
is about 2dB overbiascd, and though it gives 
the same output as point Y, its position is 
correct because it gives less distortion than 
would a bias setting corresponding to Y. 
In addition, the shape of the curve is not 
symmetrical; the output falls away drastically 
as bias is reduced beyond peak point. Very 
often bias level depends on ht to the oscil- 
lator and other factors which may be affec- 
ted by ageing, etc. So the selection of Y 
would give rapid deterioration with a fall 
in ht whereas selection of point X pro- 
duces less overall effect when external con- 
ditions change. Peak bias usually offers a 
better signal-to-noisc ratio. This is a small 
practical point, but worth noting. 

IA ASS S/SML 

jS-SMALL 
S/GMAL 

B/AS CURREMT 

Fig. 3b. Percentage distortion decreases 
as bias is increased, but the constancy 
of this decrease depends on signal level 

Adjustment of bias is best carried out, 
where no data is available, by recording 
and noting output, increasing bias to " peak 
point" and then overbiasing by about 2dB. 
Note that 2dB in the context means a bias 
level that gives a 2dB increase in playback 
signal level. Obviously, a steady tone should 
be used for signal current. 

A further use for variable bias is the 
adjustment necessary for second recordings 
when super-imposing. The tendency is 
always for the second signal to partially 
erase the first by its bias; reduction of bias 
when recording the second signal gives 
better mixing. 

VARIABLE SPEED WINDING. Several 
professional machines have facilities that 
permit changing the speed of tape transport 
gradually. This is not so easy to do with 
the average domestic machine. 

A.C. induction motors are " locked" 
to the frequency of the mains supply, and 
these are mostly used with mains-operated 
machines. 

D.C. motors depend on the voltage of the 
supply for the speed of running, within 
certain limits. A simple variable resistor 
device is a crude method of varying speed 
on this type of battery machine. But most 
battery-operated machines with and pre- 
tension to quality have a regulated motor 
supply to maintain constant speed even 
when the batteries begin to fail. Apart 
from the obvious difficulty in overcoming 
this regulation to vary speed manually, there 
is another important factor—noise level— 
which makes such variation a poor idea. 
Where such regulation is used, suppression 
circuits are generally " tuned " to the opti- 
mum speed of the machine. Any variation 

SOUND 
REDUCTION 

AO 

Fig. S. Comparison of 
sound reduction for single 
and double glazed 32 oz. 
glass windows. The curve 
marked ' b ' indicates the 
relatively greater resist- 
ance to sound at various 
frequencies that can be 
obtained by double glaz- 
ing—curve " a " is for a 

single pane of glass 
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ROBINS FERRODYNAMIC TAPE 
AMERICAN MANUFACTURE—SUPPLIED 
AND FULLY GUARANTEED:— 

IN SEALED BOXES 

T 2400 ft. Polyester 30/- 
7" 1200 ft. Acetate 15/6 
7" 1800 ft. Polyester 24/9 
7" 1800 ft. Acetate 19/- 

5|" 1200 ft. Acetate 16/3 

5f" 1800 ft. Polyester 26/3 
51° 1200 ft. Polyester 21/- 
5" 600 ft. Acetate 10/6 
5" 1200 ft. Polyester 16/6 
3" 300 ft. Polyester 8/3 

FOR FULL CATALOGUE OF TAPES, ACCESSORIES, COMPONENTS 
AND AUDIO EQUIPMENT, SEND S.A.E. TO: — 
" M AILWAY", No. I, Icknield Street, Dunstable, Beds. 
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TAPE RECORDING IS FOR THE FAMILY 
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I am Paul, five years old, and I am listening to Daddy's new tape recorder with these 
things on my cars. Daddy says stereo is the thing these days, but I can't hear the 

difference myself ! 

Do you have photographs of your children with recording equipment like this one submitted by reader 

A. G. Bennett of Purbrook, Hants? If so the Editor would like to see them. Tape Recording is " for the 

family." A spool of tape will be awarded for each picture published. 

Prints should be addressed to The Editor, " TAPE Recording Magazine," Prestige House, 14/18, Holborn, E.C.I. Prints can be returned to their owners only it a 
suitable stamped and addressed envelope is enclosed, and it is regretted that no responsibility lor their safety can be accepted, although every possible care 
will be taken. The Editor's decision on acceptance ol prints lor publication will be Una!. 

TELEFJNKEN M28A Continued from page 70 
on printed-circuit boards fixed to an ingeni- 
ous system of hinges—rather like the leaves 
of a book. If repair is needed the engineer 
simply flicks through the " pages," removes 
the faulty module and inserts a new one. 
Could anything be easier? 

For part of our investigation we had 
planned to us the M28A together with a pair 
of Sennheiser 405 condenser microphones 
to take a piano recording. Unfortunately on 
the day of the appointment we were snowed 
up and so were unable to arrange for trans- 
port to the recording location. That was a 
bitter disappointment but we do hope to have 
the opportunity to undertake the same ex- 
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periment some time next year. Limiting our 
activities to voice recording we established 
that the Sennheiser condenser microphones 
can be fed directly into the M28A (via their 
power packs of course) and thanks to the 
built-in sensitivity adjustments on the mixer 
panel no external attenuators were required. 
Recordings were also taken from a Quad FM 
stereo tuner and amplifier. 

When we came to play back it was imme- 
diately obvious where some more of that 
purchase price had gone. The clean, sharp 
quality of the sound was truly a revelation; 
it demonstrated just how good a really good 
recording can be. 

With infinite regret we handed the M28A 

back to its owners with grateful apprecia- 
tion for the opportunity of examining it. We 
felt rather like the motoring correspondents 
must feel when they hand back the Rolls- 
Royce they have been test driving and re- 
turn to their own Minis. We shall probably 
never own one of these superb instruments; 
nevertheless we have no doubt that a few 
extremely fortunate individuals will acquire 
this machine in the future. Designed for at 
least ten year's constant use they will be 
getting what is in our opinion extremely good 
value for money. The rest of us will con- 
tinue to drive our Minis with undiminished 
enthusiasm secure in the knowledge that 
ultimately we will arrive at the same destina- 
tion. 
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TOU CAN KEEP 

TOUR SOUND 

(If you put it in the business end of a 
London Microphone) 

Keep it true to life, capture it without trouble even under difficult 
conditions, bring out the best of your recording equipment. Spend 
far less than on any other comparable microphone: The London 
Microphone range gives you quality sound reproduction: sensi- 
tivity; the specification you want for a huge variety of uses in 
tape recording, audio-visual productions and education. Special 
versions suitable for transistorised tape-recorders. 

m 

LM 100 Dynamic Omni-directional 
microphone available in a range of 
impedances including a version for 
transistorised tape-recorders (used by 
leading tape-recorder manufacturers). 
Retail price range £2.19.6-£3.14.6 

Retail price 
range £4.14.6 

-£5.9.6 
LM 200 
Dynamic, 

Icardioid 
microphone with 
balanced output 

Eliminates unwanted background and 
gives you good recordings even under 
difficult conditions. i 

Frequency range 50-15,000 c/s 
Impedance range 60 to 500 Ohms (and dual, 200 Ohm & 50 kOhm) 
Sensitivity (60 Ohm) 0.1 mV/ubar 
Supplied with 6 ft. twin-screened cable. 
Available with a choice of practical stands and adaptors. 
Ideal as replacements in existing recorders. 

Please write or ring lor details and specilications: 

London Microphone Co Ltd 
182/4 Campden Hill Road London W8 Telephone; Park 0711 
Telex: 23894 

TE 
UN KE 

Your eyes tell you 

it's good 

Your ears prove it 

It's called the Magnetophon 201 TS. 
The one that gives a clearer, more 
natural sound. Painstakingly engineered. 
Compact. Distinctively styled, too. 
4-track monaural. 7" spools give you up to 
12 hours playing lime pertape. Speed: 3| i.p.s. 
Frequency response: 60-13,000 c/s. 
Illuminated level meter. Digital counter with 
push button zero reset. Disconnectable 
loudspeaker. Sockets for radio/microphone, 
pick-up, headphones, additional loudspeaker. 
Recommended retail price 34 gns. Also 2-track 
M 200 TS; 32 gns. At only 69 gns: M 203 
4-track with speeds of 3J and 1 i i.p.s, 
monaural and stereo recording; monaural 
playback: stereo playback through additional 
monaural or stereo radio/amplifier. Write 
today for fascinating FREE colour booklet to 
AEG (Great Britain) Limited 
27 Chancery Lane London WC2. 

* ^5==- 

g- 
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TEST 

BENCH 

FERROGRAPH 632 

<A — 

INVESTIGATED BY R. HIRST AND D. KILLICK 

FERROGRAPH 632 TEST CHART 

Overall Response 

dB 

Playback Only 

dB 
. 

Signal/ 
Noise 
Ratio 
dB 

Cross- 
talk 
dB 

Distor- 
tion 

Frequency Hz 7ilips 3iips l|ips 7iips 3Jips 
40   + 0.3 —2.2 —4.5 0.6 —3.0 
50  + 1.5 —1.2 —3.5 -2.0 —2.0 54.5 
60  + 1.8 -0.8 —2.0 -2.0 —1.8 

100  + 1.1 0 —1.4 -1.8 —I.I 
250   + 0.5 + 1.2 —0.6 ■ 0.8 + 0.2 
500   + 0.2 + 0.8 0 -0.8 —0.6 

1,000   0 0 0 0 0 43 22°.. 
2.000   + 0.2 —0.8 +0.9 -0.4 —1.0 
4.000   + 0.8 —1.6 -2.2 - -0.6 -1.8 
6,000   + 0.5 —1.6 —6.0 + 0.6 —1.8 
8.000   + 1.1 0 . -1.4 —1.6 

10,000   + 1.4 —3.0 -1.6 —3,0 
12,000   + 1-2 - •1.5 
14,000   —0.8 0 
16,000   —0.8 -0.8 
18,000   —0.6 —0.8 
20,000   —0.6 -1.2 
22,000   —1.6 

Wow and Flutter... 0.15% 0.22% 

Notes: 
All measuremenls were taken using " Dynarange " tape with the bias selling in the " High " 
position. The Overall Response figures relate to record and playback. Playback Only relates 
to the reproduction of a 70 microsecond test tape at 7i i.p.s. (C.C.I.R.) 
For Signal-lo-Noise Ratio the tape was recorded at peak level and then the input signal ivu.- 
removed from the record amplifier. By reference to the signal level recorded and the resuhan: 
tape noise, the noise voltage was read off, with the lope still in motion. Distortion is qiiorea 
against a 1,000 Hz signal recorded at the correct maximum level as indicated by the 
manufacturers, and the figure is an R.M.S. value. 
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 Gaumonl-Kaylee Wow ami 
Flutter Meter. 

MANUFACTURER'S SPECIFICATION 
Ferrograph 632 

Recording Medium: Standard or Long 
Play J-inch plastic-coated tape on reels up 
to a maximum of Sj-inch diameter (coating 
inside). 

Record and Playback Track Width: 
Model 632, half-track, 0.083 inches; Model 
634, four-track, 0.043 inches. 

Fast Wind Time: Less than 1 minute 
for 1,200 feet tape in either direction. 

Frequency Response: At 1\ ips 30 to 
15,000 Hz ± 3 dB. At 3| ips 40 to 10,000 Hz 
± 3 dB. At IjS ips 50 to 5,000 Hz within 
8 dB, 

Record/Playback Characteristics: CCIR, 
70 microseconds at 7J ips; 140 microseconds 
at 3| ips. Alternative models, suffix " A," 
supplied to NAB characteristic. 

Wow and Flutter: Less than 0.16 per cent 
at 7t ips. 

Erase and Bias Frequency; Approximately 
68 kHz. 

Input Levels; Input 1—2mV RMS at 
1 Megohm. Input 2—35mV RMS at 0.5 
Megohm. 

Output, Maximum Per Track: 1 Volt 
RMS, impedance 1 Kohm approximately. 

Output Stage: 1 Watt approximately into 
3 ohm. 5-inch internal speaker. 

Signal/Noise Ratio: Unweighted, includ- 
ing hum, 52 dB. 

Track Separation, Stereo: Approximately 
40 dB. 

Lower Track Rejection: In "Mono" 
application, equal to or greater than 65 dB 
at 400 Hz. 

Mains Supply: Suffix U, 240 V 50 Hz; 
Suffix E, 110 V 50 Hz; Suffix A. 117 V 60 Hz. 

Power Consumption: 115 Watts. 
Overall Dimensions: 173 inches wide, 

183 inches deep by 9-J inches high, with lid. 
Weight: 47 lb. 
Price: 126 guineas. 
Manufacturer: The Ferrograph Co. Ltd., 

84, Blackfriars Road, London, S.E.I. 

EVER since magnetic recorders have 
been produced commercially in this 

country the name of Ferrograph has been 
regarded as synonymous with all that is 
best in British craftsmanship and design. 
At one time we might have compared 
this manufacturer's reputation with the 
permanence, stability and incontrovertible 
Britishness of the Rock of Gibraltar. And 
yet in this changing world one cannot 
help wondering if Gibraltar is really as 
secure and as permanent as we had once 
thought. Just as the Spaniards are 

clamouring at the gales of the Rock so 
the British manufacturer has to meet and 
fight foreign competition in order to both 
maintain the supremacy of earlier years 
and also to achieve the steady rate of 
business expansion that is necessary for 
survival under modern conditions. 

In taking our very close look at the 
Ferrograph we shall not be overawed by 
the name; to the contrary, regarding this 
equipment affectionately as " a member 
of the family" we shall, if we err, tend 
to be more, rather than less, critical. We 

shall be looking at the Ferrograph not 
merely as an isolated piece of equipment 
but as a competitor against other good 
quality but foreign manufactured 
machines now available in the world 
markets. 

In appearance the Ferrograph is probably 
one of the most familiar of all tape recorders 
—there can be few who would not recog- 
nise one in a shop window. Ferrograph 
styling has become firmly fixed in the mind 
of the public because the very latest Series 
6 models are in fact the result of gradual 
and logical evolution from the very earliest 
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of days. The manufacturer has never adopted 
sudden or violent change for its own sake. 
The result has been a continuity of styling 
and design with each successive model 
following the general outline of the last. 

As is our usual procedure the machine was 
first subjected to laboratory checking and the 
results of this investigation are quoted in 
tabular form. Referring to general construc- 
tion the laboratory used terms such as 
" British Battleship" and " Land Rover." 
Far from being intended unkindly these 
words indicate the kind of rugged construc- 
tion that promises an ability to withstand a 
long life of hard usage. Closer examination 
of both mechanical and electronic internal 
parts drew the laboratory comment, " hope 
that craftsmanship is not lost to us for all 
time can be revived." Many of the manu- 
facturing techniques employed, including 
impregnation of certain components and the 
painting of joints, have all the attributes of 
the very best instrumentation practice. Re- 
ferring to the manufacturer's specification we 
find sets of figures that are by no means 
impressive by today's standards. How, then, 
does the machine measure up to this very 
modest specification? 

Examining the 7^ ips overall frequency 
response table we find an outstanding set of 
figures. Between 40 and 22,000 Hertz the 
response never varies more than 1.8 dB from 
the 1,000 Hertz level; the average deviation 
is probably less than 1 dB. Replay of the 
CCIR calibration tape is almost as good— 
maximum deviation being 2 dB up to 20,000 
Hertz. If we now regard these figures in 
conjunction with the established signal-to- 
noise ratio at 71 ips of 54.5 dB together with 
record distortion of only 2.2 per cent we 
have a specification that might well apply to 
professional equipment at many times the 
cost. We cannot emphasize too strongly the 
value of being able to attain what amounts 
to professional standards in domestic equip- 
ment. 

We would however criticise the equipment 
in two respects. Firstly it will be noted that 
frequency response at the two slower speeds, 
3J and 1J ips is within specification but we 
do feel that this specification is not of a high 
enough standard to compare favourably with 
that quoted by certain foreign manufacturers 
who do appear to be rather good at achiev- 
ing a wide response at slow sneeds. Similarly, 
the wow and flutter of 0.15 per cent total 
RMS at 7} ips is within specification but 
we would have preferred that specification 
to have quoted a figure nearer 0.1 per cent. 
No standard is quoted at 3J ips and our 
own finding of 0.22 per cent cannot be re- 
garded as outstanding. During the course of 
wow and flutter content investigations it 
was found that one specific irregularity 
could be clearly detected and this appeared 
to coincide with the revolution of the pinch- 
wheel. However had this been the cause we 
would have anticipated even more deteriora- 
tion than was noted at 3j ips. 

On the technical side we have then reached 
the conclusion that in certain respects the 
632 is offering a standard of performance 
that could hardly be improved upon, so we 
proceeded with user tests to evaluate the 
practical application of the equipment. The 
tape transport system is of course the Wear- 
ite deck manufactured by Ferrograph—a deck 
with which one of your reviewers is very 
familiar since he has been using it regularly 
for a number of years. It is usual for re- 
viewers to use equipment for a month or 
two and to form opinions over this limited 
period of time. In the present case we can 

refer to a period of six or seven years experi- 
ence of the deck and during that time we 
have been able to prove conclusively the 
manufacturer's claim for "rugged reliability." 
As a long term investment it probably can- 
not be bettered. Such a long period of use 
has however also made us only too well 
aware of its shortcomings. 

In operation we have found it to be rela- 
tively clumsy and awkward and also inclined 
to be noisy. Unlike previous models the 
Series 6 offers three speeds, either 1\, 33 
and 1J ips or 15, 7i and 33 ips. The model 
under test was the former. The erase, re- 
cord and playback heads are all readily 
accessible beneath the hinged head cover, 
an ideal arrangement for accurate editing. 
Automatic stop is by means of a pivoted 
plastic tension lever operating a micro- 
switch, but this does not function on fast 
wind in either direction. The well known 
rotary function control is a large rotating 
member on the left of the deck fitted with 
a substantial hand grip. A new feature on the 
Series 6 is the incorporation of a record 
safety lock in the form of a red button set 
into the top of the hand grip. The run lever, 
which is immediately adjacent, now incor- 
porates an efficient brief pause control which 
operates when the lever is pushed forward; 
it can be locked in place if required. Speed 
change is by a central gear-type lever with 
gated positions for each of the speeds. 
Typical of Ferrograph thoroughness, the 
machine will not operate unless the speed 
change is properly engaged and if the 
operator attempts to change speed whilst 
the tape is in motion the deck automatically 
stops. Pressure between capstan and pinch- 
wheel is relaxed whenever the stop control 
is depressed, whenever the brief pause is 
operated, whenever the transport is brought 
to a halt by the automatic stop microswitch 
or if mains power is accidentally cut. It is 
impossible for the pinchwheel and capstan 
to remain under pressure unless tape is 
moving through the sound channel. 

The control panel is conveniently sloped 
to give an easy working angle and runs 
across the full width of the front of the 
machine. Three pairs of ganged rotary con- 
trols operate independently for Record Gain 
Input 2 Channels 1 and 2 on the far left, 
Record Gain Input 1 Channels 1 and 2 in 
the centre and Playback Volume Control 
Channels 1 and 2 on the right. These massive 
control knobs are a joy to use; operating 
smoothly and sweedy against a properly 
numbered scale they compare very favourably 
with the inadequate controls provided on 
some imported equipments. Also on this 
panel is the single VU meter to indicate re- 
cord level, together with a prominently acces- 
sible " set zero " control. Equalisation is not 
automatic but has to be manually selected 
by a three-position switch on the left of this 
panel. However, as anodier example of 
Ferrograph thoroughness, it was noted with 
approval that the tape transport will not 
operate unless the equalisation selector is set 
to the same speed as the speed selector on 
the deck. This safety device operates in 
both record and playback and is highly 
commendable. Another similar three-posi- 
tion switch selects between upper and lower 
tracks or stereo. The remaining three con- 
trols on the panel are two slide switches, 
the first marked " Output" with " tape " on 
one side and " Original" on the other, and 
the other marked " Meter " with " Upper " 
on one side and " Lower" on the other. A 
simple mains on/off switch completes the 
deck controls. 

All connections both in and out are via 

standard jack sockets concealed in a recessed 
panel at the rear; the mains lead is also 
housed in a similar rear compartment. An 
unusual control on the rear panel is a bias 
switch giving a choice of " High " or "Low" 
positions. This has been provided to enable 
the machine to be used with Dynarange tape 
which requires a slightly higher bias level 
than many other types. 

The Ferrograph 632 incorporates a small 
monitoring loudspeaker but is intended to 
be used in conjunction with existing ampli- 
fiers and full range speaker enclosures. In 
practical tests we found the internal moni- 
toring speaker extremely useful; it functioned 
as a true monitor and the output could be 
switched to " Before " or " After" record 
in the proper manner. Quality was naturally 
inadequate since this facility is intended for 
no more than a perfunctory check. For 
serious listening we used a Quad valved 
main amplifier and full range loudspeakers. 

The manufacturer has adopted the term 
" Incomparable " and we can certainly vouch 
for the fact that at 7i ips it is most certainly 
justified. All recording undertaken by us was 
absolutely excellent. At slower tape speeds 
we found that the more restricted frequency 
response was evident and at 13 ips wow 
could be heard on long sustained notes. 

To summarise our conclusions we must 
firstly congratulate the manufacturer for up- 
holding the standard of British craftsman- 
ship in an age when such values tend to be 
degraded. We would like to suggest that if 
the deck could be modified to offer smoother 
operation without losing any of its efficiency 
then this would be a vast improvement. 
Similarly we would like to see a more strin- 
gent specification at slow tape speeds. If 
such improvements could be incorporated 
then the Ferrograph 632 would more than 
hold its own anywhere in the world. On the 
basis of our findings and experience we 
would thoroughly recommend this machine 
to the really discerning who require the finest 
possible quality at 73 ips coupled with the 
prospect of utter reliability throughout long 
periods of heavy use. The even more par- 
ticular could always purchase the high speed 
version giving 15 ips instead of 1J when 
they could be certain of producing record- 
ings up to the most exacting professional 
standards. 

One final thought. The " Manual" sup- 
plied with the Ferrograph is a model of 
what all tape recorder instruction books 
should be. A properly bound, hard-backed 
volume, printed on high-grade gloss paper, 
it is as durable and as thorough as the 
machine to which it refers. Such attention 
to detail inspires confidence—which will not 
be misplaced. 

•TRM BINDER 

Tape Recording Magazine 
Binder in two-tone green, 
gold stamped on sturdy 
spine. Insert your copies 
of TRM month by month 
as they are received to 
form a smart, complete 
and tidy volume. 

PRINT & PRESS SERVICES LTD. 
Prestige House, 14-18 Holborn, 

London, EC1 

14/6 
Post Free 

16/3 
Outside UK 
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ACCESSORY 

REVIEW 

Leeraser Standard Model A31 Bulk Eraser. 
Price £7 10s. Leevers-Rich Equipment 
Limited, 319, Trinity Road, London, 
S.W.18. 

APART from manufacturing a range of 
top-quality professional and industrial 

equipments the London firm of Leevers-Rich 
Limited also market bulk tape dcmagnctizers 
at prices from £7 10s. to £90. The least 
costly of these is the Model A31 at £7 10s. 
and we have been examining this accessory 
to evaluate its usefulness to the amateur 
recordist. 

Firstly, why should one bother to use a 
bulk eraser at all? We all know that the 
erase head removes an existing recording; 
we also know that a great many people do 
a great deal of recording without ever 
handling such an appliance. 

There are many reasons why it is essen- 
tially good practice to use a bulk eraser. 
Firstlv. although the erase head on the 
recording machine does indeed remove an 
existing recording the efficiency with which 
this is done will depend upon the strength 
(modulation) of the existing signal and also 
the coercivity of the tape. Some tapes are 
notoriouslv more difficult to erase than others 
—particularly if very heavily modulated 
passages have been recorded. Most erase 
heads leave a " ghost" of orevious record- 
ings, but under ideal conditions this is at 
such a very low level as to be quite inaudible 
and therefore can be regarded as non- 
existent. The trouble arises when the ghost 
is of such amplitude that it begins to 
obtrude, particularly through the quiet 
passages of a subsequent recording. This 
situation will never arise if we always start 
with a clean tape, and the only way to be 
sure that the tape is clean is to subject it 
to bulk erasing. 

More serious ghosting problems can arise 
when half-track recordings are erased on 
quarter-track machines or when full-track 
recordings are erased on half-track machines. 
Clearance between tracks will leave narrow, 
unerased ribbons of sound which can prove 
most annoying. Once again the remedy is 
to bulk erase. There is yet another argument 
in favour of bulk erasing. If a tape carrying 
an existing recording is used for subsequent 
re-recording in the normal manner then 
there is a danger that small snatches of the 
original programme will be left on the tape 

at the points where the machine has been 
started and stopped. Instead of producing 
a good clean recorded tape we shall have 
intermittent snatches of irrelevant and 
unwanted sound between them. These can 
be most troublesome to remove. 

There is one snag in using a bulk eraser. 
In operation it erases the whole of the tape. 
If it is wished to retain any part of any 
recording on any track of a recorded tape 
then that spool must never be placed on 
the eraser. We either lose the lot or we 
don't do it at all. 

The operating principle of all bulk erasers 
is very simple. An extremely powerful 
alternating magnetic field is produced in the 
equipment which is styled in such a manner 
that a completely wound tape spool can be 
passed through it two or three limes in a 
few seconds. When the spool is removed it 
will be found that all existing recorded 
material has been completely erased. One 
failing of certain equipments is a tendency 
to leave, behind rather unpleasant pulses of 
white noise. 

An examination of the A31 revealed an 
exceptionally rugged and serviceable in- 
strument weighing 10 lb. and measuring 
6J- x 4 x 34 inches. Mains supply is 
200-250 volts AC 40-60 Hertz. The excep- 
tionally stout and well-ventilated metal box 
is provided with rubber feet at its base and 
on the upper surface is a simple stud spindle 
which may be fixed in either of two posi- 
tions depending on spool size. The only 
control is a mains on/off switch which in the 
model reviewed was of the transparent rcd- 
when-on type but the manufacturer's note 
indicates that in the interests of efficiency 
this is to be replaced by a toggle switch. 

When the eraser is plugged into the mains 
and the power is switched on the instrument 
emits a loud warning buzz. This is a most 
necessary precaution since the instructions 
state emphatically that the eraser should not 
be run continuously for more than thirty 
minutes at a time—presumably due to the 
danger of over-heating. In practice a single 

tape can be erased in less than a minute 
and it is unlikely that any user would require 
to keep the instrument in operating con- 
dition for anything like thirty minutes. The 
warning buzz (which is an extremely un- 
pleasant sound!) is as effective as it is 
necessary. 

Operating procedure is extremely simple, 
being very similar to that used when 
defluxing heads. The eraser is switched on, 
the spool of tape to be erased is then placed 
on the spindle, revolved slowly and steadily 
two or three times and then gradually 
removed from the magnetic field before the 
eraser is switched off. By adhering strictly 
to these instructions it was found that 
previously recorded tapes were not only 
effectively wiped audibly clean but were also 
left with no more than an unobstrusive level 
of background noise without any pulsing 
effects. 

The Standard A31 model will accept all 
sizes of double-flanged domestic spools up 
to 7-inch diameter and instructions arc also 
given for erasing cassette loaded tape. The 
Senior model, A32, costing £20, has a 
maximum capacity of 12-inch spool diameter 
and will handle domestic NAB or European 
professional spools. The specialist Auto 
Model A38 provides semi-automatic erasure 
of all spools of tape or film up to 2 inches 
in width and 14',- inches in diameter and 
costs £90. 

Anyone seriously interested in producing 
good quality recordings should certainly 
own a bulk eraser and from our investiga- 
tions we can confirm both the efficiency and 
usefulness of the Standard Leeraser Model 
A31 at £7 10s. As an additional bonus it 
will effectively demagnetize any small metal 
components and it performs a most useful 
service in defluxing editing scissors, tape 
joiners and other articles which, if mag- 
netized, would impart unwanted noise on 
recorded tapes. 

A robust accessory that will prove its 
worth over and over again for very many 
vears. 

D. G. K. 

BOOK REVIEWS 

TAPE RECORDERS PERFORMANCE 
ANALYSIS AND SERVICE TECH- 
NIQUES. By P. Spring, published by 
Focal Press, 42s. 

Although this work has been written 
primarily for professional radio and television 
engineers as a basic handbook on tape 
recorder principles and design, it offers a 
wealth of interesting information that can 
be easily assimilated by the ordinary reader. 
The author has found a happy compromise 
between technical and popular writing. 
Essentially readable even at the deepest 
levels. Spring has a gift for dispensing with 
technical jargon and stating facts in straight- 
forward English. 

In his introduction the author states that 
a good fundamental knowledge in basic 
mechanics and electronics is pre-supposcd; 
in fact it was found that this knowledge 
need be no more than is required to under- 
stand the type of technical articles published 
in this magazine. 

An invaluable book both for reference and 

general reading for all recording enthusiasts 
who wish to improve their basic knowledge 
of how their equipment works and why. 

TAPE RECORDER SERVICING MECH- 
ANICS. H. Schroder, edited by R. C. 
Glass. London Ilifle Books Limited, 21s. 

This volume of 122 pages is a translation 
of a German work which is also devoted to 
providing an introduction to the subject for 
technicians and serious amateurs. It is also 
said to be suitable as a reference source for 
students of the City and Guilds course on 
radio and television servicing. About a third 
of this volume is occupied with explanations 
of mechanical problems; a similar proportion 
of space is devoted to electrical operation 
and special features whilst the last third 
deals with electrical measurements. Text on 
the repair of tape recorders is confined to a 
page and a half. 

Tape Recorder Servicing Mechanics was 
not found to be so readable as the volume 
by Spring, although it does contain a great 
deal of valuable information. 
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FEBRUARY, a month when winter's grip is often at its tightest. 
Across the frozen fields the icy blast of northern winds cuts 

between the stark, bare branches of the trees. The black furrows of 
the arable fields lie exposed to the frost; the earth feels as hard 
as concrete to the foot. 

One can only marvel that wild life survives in such bitter con- 
ditions. Yet survive it does—the hibernating creatures are deep in 
their annual sleep, secure from predators and winter's chilly hand. 
But other wild life is very much awake, devoting all its energies to 
the task of finding sufficient nourishment to stay alive. 

This is the testing time for those who would record the sounds 
of nature. It is so much easier to sit at home listening to the cheerful 
crackle of the fire than it is to wrap oneself in a cocoon of winter 
garments, shoulder recording equipment—not forgetting a flask of 
hot tea—and then disregard the weather. The more difficult the 
task, the greater the willpower needed to accomplish it and the 
greater will be the satisfaction to be found in it. 

Winter has its compensations. The weather that very nearly kept 
the recordist at home will probably succeed in keeping many other 
less hardy individuals safely indoors. Their cars will be in garages 
and so there will be less noise. Just because the fields and trees are 
bare at this time of the year the recordist will experience far less 
difficulty in locating and identifying his subjects than he will in 
either spring or summer. No, winter is a good time for those with 
sufficient perseverance to take advantage of it. 

In the British Isles we are fortunate—some of our most attractive 
and tuneful birds are among the most common species. Such a bird 
is the Lapwing. Classified as a " Wader," it is to be found in open 
country throughout the breadth of the land for it is a bird of both 
arable and pasture habitat. In winter it also frequents mud flats and 
river estuaries. A member of the Plover family it is known locally 
by several names, including Green and Black Plover and Peewit, 
the latter being descriptive of its basic call note. 

Lapwings are easily recognised by the beautiful crest at the backs 
of their heads. The colour of the plumage appears to be black on 
the ground, whilst in flight one can clearly see white underparts. 
Closer inspection would reveal that the dark plumage is really made 
up of a mass of metallic, iridescent colours predominantly green 
and brown. Unlike other members of the Plover family it has heavy 
rounded wings which produce a characteristic " flapping" flight. 
Very gregarious, Lapwings will be found in large flocks often 
including other species. As they feed the individual birds run along 
the ground in short bursts, but suddenly the whole flock will take 
to the air to wheel about and land a few moments later at the other 
end of the field. A flock of Lapwings does not maintain ordered 
flight; individual birds will turn and tumble through the air at 
will, displaying the brilliant white of their underparts as they go 
through complicated aerial manoeuvres. 

The many different calls are all variations of the basic " Pee-wit." 
On the ground there is a sharp call whilst from the air might be 
heard a more long drawn out note. The song is a series of these calls, 

NEW SERIES 

NATURE NOTES 

FOR FEBRUARY 

BY RICHARD MARGOSCHIS 

all of which seem to be expressive of the flight movements. Later 
in the year, in early spring, the display flight can be seen. It involves 
swoops towards the ground and steep climbs with graceful wing 
movements during which considerable noise is made by the wings 
as well as by the birds' calls. A few weeks later the anxiety call is 
frequendy delivered by the parents as they dash about to protect 
their young. In fact the calls of the Lapwing can provide interest 
from the end of January through to June. 

Recording the Lapwing is not easy. Many of the calls are made 
from a considerable height and from quickly changing locations 
as the bird swoops and climbs. The greatest single aid to this work 
is a reflector suitably mounted on a substantial tripod fitted with 
either a ball and socket or similar type universal swivel head. To 
be effective the reflector must move quickly, often at different angles 
to keep the birds " on the beam." Great care is necessary in handling 
the reflector; the slightest movement of the fingertips on the handle 
will be recorded, so if a tripod is not available take a firm, comfort- 
able grip and change the direction by movement from the shoulder 
rather than the wrist; in other words, keep a stiff forearm. See thai 
the microphone cable is clipped to the rim of the reflector and that 
nothing else is flapping about to produce unwanted noise. 

Auc 

MgtyDBc 

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 handing 
your newsagent the coupon below. 

TO MY NEWSAGENT 

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

Please order it for me. 

NAME  

ADDRESS  

I 
  I 
TAPE Recording Magazine is distributed by Trans-World I 
Circulation Co. : 
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tapes 

Lulu 
Love Loves To Love Lulu 
Columbia TA-SX6201 

The Dave Clark Five 
Everybody Knows 
The Dave Clark Five 
Columbia TA-SX6207 

ZMPSm 

w. 

EMI 

THE GREATEST RECORDING 
ORGANISATION IN THE WORLD 

Procol Harum 
Regal Zonophone TA-LRZ1001 

The Box Tops 
The Letter—Neon 
Rainbow 
Stateside TA-SL10218 

The Shadows 
From Hank, Bruce, 
Brian B John 
Columbia TA-SX6199 

The George Mitchell 
Minstrels 
Show Time Special 
H.M.V. TA-CLP3642 

musicassettBS 

The Seekers 
Seekers Seen in Green 
Columbia TC-SCX6193 

The Shadows 
From Hank, Bruce, 
Brian & John 
Colunibia TC-SCX6199 

Frankie Vaughan 
There Must Be A Way 
Columbia TC-SCX6200 

Wout Steenhuis 
Wout Steenhuis Meets 
The Kontikis 
Columbia TC-SCX6191 
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IMIffll 

REVIEWS 

BRAHMS. Violin Concerto in D Major, 
Opus 77. 

BEETHOVEN. Violin Romance No. 1 in 
G Major, Opus 40. 

Artbnr Grumiaux, violin. Concertgebonw 
Orchestra, Amsterdam, conducted by 
Eduard Van Beinum and Bernard 
Haitink. Philips CPC0013, 40s. 

This Musicassette is an outstanding 
edition to the Philips classical repertoire. 
Recorded quality is excellent, stereophony 
very good and throughout the soloist's 
brilliant performance offers an unforgettable 
experience. 

In the 1st Movement of the Brahms 
Violin Concerto Arthur Grumiaux has 
chosen to perform the Joachim cadenza. 
This I find to be so inspiring as to warrant 
the purchase of the album for its own sake. 

The Beethoven work, altogether lighter in 
character than the Brahms, makes an 
excellent coupling to provide an album of 
distinction. 

One still marvels that such quality as we 
find on this tape is possible at IJ ips. Back- 
ground noise is commendably low and tonal 
quality is good. Recommended. 
RIMSKY - KORSAKOV. Scheherazade, 

Opus 35, and Capriccio Espagnol, 
Opus 34. London Symphony Orchestra, 
conducted by Igor Markevitch. Philips 
CPC0010, 40s. 

In spite of its popularity Scheherazade 
has never been one of my favourite works. 
The sleeve notes suggest that its popularity- 
is such that Rimsky-Korsakov is threatened 
with the title of " one work composer." 

Scheherazade itself is essentially narrative, 
being based on themes from the Arabian 
Nights. Perhaps I am out of sympathy with 
the oriental gentleman whose little weakness 
consists of taking a new wife every night 
and having her executed in the moming. 
Surely a wasteful procedure? 

Our heroine, Scheherazade, indefinitely 
postpones her own untimely end by telling 
a story in serial form in the best of modern 
TV technioues so that His Highness had to 
keep her alive for fear of missing the next 
thrilling instalment. 

By contrast Capriccio Espagnol requires 
no excuse for its existence and is said to 
have inspired Tchaikovsky to comment that 
its composer should regard himself as the 
greatest master of the day. The album has 
some very pleasant orchestral sound in both 
works and the recording balance is excellent. 
Both these pieces should find a place in any 
library of lighter classical music. 

MENDELSSOHN. Music to Shakespeare's 
play, A Midsummer Night's Dream, 
Opus 21 and 61. Concertgebouw 
Orchestra. Amsterdam, conducted by 
Bernard Haitink. Philips CPC0009, 40s. 

Including what is perhaps some of the 
most popular of " classical" scores, Men- 
delssohn's incidental music to Shakespeare's 
Midsummer Night's Dream now appears in 
the Philips lists. This was to my mind a 
dangerous work to issue in Musicassene 
form. One of the unavoidable weaknesses of 
the cassette system is a deterioration in 
what we commonly call the signal-to-noise 
ratio by comparison to, say, 7i ips con- 

ventional tape or disc. The important aspect 
of signal to noise is the manner in which it 
obtrudes. In certain types of programme at 
moderate levels the inherent noise in the 
recording medium will pass unnoticed. Here 
we open with delicate passages pianissimo. 
The obvious danger is of the system noise 
being greater than the programme content! 
After checking the opening bars very care- 
fully a number of times I am forced to con- 
clude that Philips have got away with it 
—but only just. 

This should not be taken as a wholly 
derogatory remark as it could be interpreted 
as a compliment to the conductor and 
recording engineer for their faithful inter- 
pretation of the composer's intention. Having 
said this I must at once indicate that in 
other respects this album is very acceptable. 
It is important that we should have available 
a reasonable repertoire of classical works in 
Musicassette form. As yet the list is tiny 
but the publishers' enterprise in including 
this difficult but popular work augurs well 
for the future. 

THE SOUND OF MUSIC with the 
original members of the London cast. 
EMI TC-CSD136S, 40s. 

Once again we have a Musicassette of a 
popular London musical which provides not 
only the best items from the show sung by 
the original cast but also remarkable quality 
and movement which realistically convey to 
the listener the atmosphere of the theatre. 

From its opening, Preludium, to its Finale, 
Climb Ev'ry Mountain, the recording and 
stereophony could hardly be bettered. For 
those who have seen the show this Musi- 
cassette is bound to evoke the happiest of 
memories; those who have not yet been so 
fortunate will still enjoy the ever-popular 
numbers. 

The selection includes: Maria, My 
favourite things. Do Re Mi, You are sixteen, 
The sound of music, So long farewell. How 
can love survive?, The lonely goatherd, 
Climb ev'ry mountain, No way to stop it. 
An ordinary couple, Processional, and 
Edelweiss, as well as the opening number 
already referred to. 

Jean Bayless is to my ear far more con- 
vincing than Julie Andrews in the film ver- 
sion. My only reservation is with Constance 
Shacklock's performance which I feel to be 
out of context with the rest of the cast. A 
lighthearted acquisition that will give con- 
tinued pleasure for a long time. 

THE PIPER AT THE GATES OF DAWN. 
The Pink Floyd. EMI TC-SCX61S7, 
40s. 

Here we have an offering of absurd words, 
ridiculous sounds and appalling recording 
techniques. Here we also have a brilliant 
Musicassette filled to overflowing with that 
rarest of attributes—originality. 

Do I contradict myself? And why 
shouldn't I? This album is the most in- 
furiating and yet at the same time fascinating 
contradiction that I have heard for many a 
long day. Had the sounds (I will not call 
them music) been composed by Stockhausen 
or Roberto Gerhart we should talk loftily of 
inner, hidden, meanings. We should have 
been equally obstruse had the words been 
written by James Joyce or Proust and we 
should have talked in terms of " stream of 
consciousness." 

As it is we have to speak in terms of 
pop, which in my humble opinion these 
numbers are not—they transcend what is 
commonly known as pop music to exist as 
contemporary manifestations of expression 
in a completely different idiom. 

The names of both the producer and the 
recording engineer are shown on the sleeve, 

as well they deserve to be. This is a 
tour de force on the part of both the artistes 
and the technicians. It must be heard to be 
believed, and when heard it will be both 
hated and loved. What a pity the titles of 
some of the numbers adopt the terminology 
of science fiction when the sounds them- 
selves are so obviously derived from radio- 
phonics (which is associated with inter- 
planetary adventure only by the unthinking). 

The titles (which mean everything and 
nothing) are: Astronomy Domine, Lucifer 
Sam, Matilda Mother, Flaming, Pow R. 
Toch H, and Bike, on track 1 and Interstellar 
Overdrive, The Gnome, Chapter 24, The 
Scarecrow, and Take up thy Stethoscope 
and Walk, on track 2. 

Dare I pray to hear more of Pink Floyd? 

LES GRANDS SUCCES DE RICHARD 
ANTHONY. Colombia MCC6002, SOs. 

This is another of the E.M.I. Continental 
imports which unfortunately cost 10s. more 
than standard Musicassettes and are recorded 
mono instead of stereo. When reproduced 
on stereo equipment they will, of course, 
give a " double mono " output. 

The additional cost worries me rather 
more than the lack of stereophony. Impor- 
tation costs have to be met by someone, so 
as usual the poor old customer has to pay, 
but we do get something for that extra 10 
bob. Typical of such albums the one now 
being reviewed could only have been pro- 
duced in France. Here is the real. Continen- 
tal, sound—one could almost smell the 
garlic! 

All the items arc put over with that 
characteristic panache that only the French 
can achieve without assuming affectation. 
They comprise: J'entends siffler le train, 
Donne-moi ma chance, C'est ma fete, Tiens 
bon, Ecoute dans le vent, and A toi de 
choisir on side one, and Hello Pussycat?, 
Je me suis souvent demande, Au revoir mon 
amour, Ca serait beau, Tchin, Tchin, and 
Ce monde on side two. 

Richard Anthony's interpretation of Hello 
Pussycat really has to be heard to be be- 
lieved. It is superb. If you can't afford a 
Continental holiday this year, try the next 
best thing. Believe me, after listening to this 
album I really did feel that I was back in 
France, and perhaps fifty shillings is not too 
much to pay for such an illusion. Jolly good 
fun and strongly recommended. 

THE SENSUOUS STRINGS OF ROBERT 
FARNON. Robert Farnon and his 
Orchestra. Philips CPP1022, 40s. 

As the title suggests, this is yet another 
selection of mood music offering pleasant 
sounds to afford quiet background music. 
The recorded items are: The touch of your 
lips, To a young lady. Isn't it romantic, I'm 
in the mood for love, Moonlight becomes 
you, When I fall in love, Two cigarettes in 
the dark, La casita mia, Hey there, Some- 
thing to remember you by, Just a memory 
and Alone together. 

The sleeve notes suggest that the " volup- 
tuous sounds " from the tape will stir senses 
other than those of the ear. The listener is 
invited to visualise " all kinds of sultry situa- 
tions." Sorry—I did try very hard, but it 
didn't work! Perhaps I was too busy finding 
fault with the recording itself, which could 
be better, and also with the performance, 
which in places lacks cohesion. If the object 
of this collection is as stated to " unfurl the 
perfect invitation to an evening where two 
people get together and think of little else 
but themselves" then from my point of 
view it was a failure. My mind was much 
too busy on other things. 
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YOUR LOCAL DEALER 

LONDON 

ee Clectxonicl 

THE TAPE RECORDER & 
HI-FI AUDIO SPECIALISTS 

400 EDGWARERD., LONDON, W.2 (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 

★ TAPE RECORDER HIRE 
★ TAPE TO DISC 78 & LP 
★ RECORDING STUDIO 
★ TAPE RECORDER 

REPAIRS 
★ SALES—EXCHANGES 

MAGNEGRAPH 

1, Hanway Place, London, W.l. 
Tel.; LANgham 2156 

Masseys 

Centre 

of Sound 
West London's Hi-Fi Tape Recorder Specialist 

—Demonstration Room with Comparator 
APPOINTED FERROCRAPH DEALER 

AT 
CHISWICK, W.4 

Accessories, All Kinds—Servicing—Pre-Rccorded 
Tapes Mono/Stereo 

121-123 High Road—10 a.m.—7 p.m. 
■4 TEL; CHI 2082► 

'not closed for lunch) 

UP! RKOPDER Hl-fl (INU! 
(SHEEN) LTD. 

—The Centre for— 
FRIENDLY HELP-SALES—SERVICE 

DEMONSTRATIONS ANY TIME—ALL PRE- 
RECORDED TAPES—STEREO—MONO 

LANGUAGES—DANCE—JAZZ—SHOWS 
CLASSICS, etc.—2 and 4 TRACK—STOCKISTS 
OF ALL MAKES AND MODELS OF RECORDERS 

AND HI-FI—Add sound to your movies with 
Synchrodek—WE ARE STOCKISTS OF 

SYNCHRODEK TERMS—EXCHANGES, ETC 
3/4 STATION PARADE, SHEEN LANE, 

SHEEN, LONDON, S.W.I4 
(Opposite Mortlake Station, S.R.) 

Showroom: PROspect 0985 
9 a.m.—6 p.m. Closed Wednesdays. 

MUSIC ON TAPE 

7i ips STEREO 

BEETHOVEN. Symphony No. S in C 
Minor, Opus 67, MOZART. Symphony 
No. 41 in C Major, K SSI (" Jupiter "). 
George Szell with the Cleveland Orches- 
tra. Epic EC839, 4-track Stereo, 7J ips. 
7Ss. 

This version of the Beethoven Fifth is of 
considerable interest because we recently 
reviewed a performance of the same work 
by the Berlin Philharmonic under Herbert 
von Karajan on Ampex DGA 8803 (March, 
1967). Comparisons between the two are 
inevitable. 

Unfortunately George Szell is competing 
against one of the greatest masters of Beet- 
hoven interpretation. By comparison with 
Karajan his tempi are pedestrian and the 
work lacks subtlety. This feeling is empha- 
sised by a tendency towards muddiness in 
the lower middle regions of the Epic record- 
ing. The finer delicacies of tone and dyna- 
mics achieved by the Berlin Philharmonic 
arc not equalled in the Cleveland perform- 
ance, in spite of Karajan's reputation for 
" massive sound." 

Having made this comparison, however, I 
must stress that the Szell version is a very 
long way from unacceptable. A decision on 
which to buy is likely to be influenced by 
the works with which the two Beethoven 
Fifths are coupled. The Ampex tape 
gives us Beethoven's Fourth on the other 
side, whereas Epic have recorded Mozart's 
Jupiter Symphony. Personally I prefer Szell's 
Mozart to his Beethoven. He exhibits an 
altogether lighter touch and has produced 
some very pleasant sound. 

So there we have it. If your prime in- 
terest is in Beethoven then I would recom- 
mend the Ampex tape but I would certainly 
accept the Epic Fifth if I were to be buying 
mainly for the Jupiter. It is very satisfactory 
to find that tape catalogues are now reaching 
the stage where the purchaser has a choice 
of alternative performances of the same work 
by different orchestras. The ideal of course 
is to purchase both and then form your own 
conclusions. . . ! 

BEETHOVEN. Symphony No. 3 in E Flat 
Major, Opus 55 (Eroica). Berlin Phil- 
harmonic Orchestra conducted by Her- 
bert von Karajan. Ampex DGC8802, 
Stereo, 7J ips. 75s. 

My remarks about Herbert von Karajan 
in relation to Beethoven's Fifth also apply 
to this recording of the Third. Sound qual- 
ity is excellent, interpretation is excellent 
and the performance is exemplary. What 
more can one say? 

This is probably one of the most popular 
of the Beethoven symphonies and should 
undoubtedly be included in every music 
lover's library. The story of its dedication 
is too well known to bear repetition. The 
composer finally added to his score the sub- 
title, " Composed in order to celebrate the 
memory of a great man." He had found, 
like so many others both before and since, 
that his idol was not quite the man he had 
thought. However, we must be grateful that 
Beethoven's inspiration was stimulated to 
such heights of genius by his sincere ad- 
miration and so enabled him to compose 
this great work which otherwise might not 
have existed at all. 

Like all the Karajan Beethoven sym- 
phonies, strongly recommended. 

We have received many requests to 
publish details of equipment used by 
us when listening to stereo tapes for 
review. The items used this month are 
therefore listed below. It will be noted 
that every component is duplicated— 
each tape is heard on two quite differ- 
ent combinations of playback equip- 
ment before comments on quality are 
published. Amplifiers — Quad valved 
and Wharfedale transistorised. Loud- 
speakers—Celestion and Jordan-Watts. 
Tape Recorders — Akai 3000D and 
Tandberg 64X. 

FOUR ITALIAN FLUTE CONCERTOS. 
Jean Pierre Rampal with the Saar Radio 
Chamber Orchestra conducted by Karl 
Ristenpan. Vivaldi: Concerto in A 
Minor for Flute and Strings, P77; Per- 
golesi: Concerto No. 1 in G Major for 
Flute and Strines; Tartini: Concerto in 
G Major for Flute and Strings; Sam- 
martini: Concerto in F Major for Flute 
and Strines. Epic EC844, 4-track Stereo. 
7} ips. 7Ss. 

" The magic of Rampal still seems to be 
unique. In his hands the flute is three or 
four music makers—dark and ominous, 
bright and pastoral, gay and salty, amorous 
and limpid." This quotation from the 
Washington Evening Star is given promin- 
ence on the rear of the tape box. It is an 
adequate and fully justified comment on the 
performance of this renowned instrumen- 
talist. 

The sleeve notes include some most inter- 
esting remarks about the flute itself. The 
word " flautist" was apparently adopted 
into the English language some 250 years 
after the more simple term, " flutist," had 
been in common use. The point is made 
that in the seventeenth and eighteenth cen- 
turies the popularity of the instrument was 
due to a fascinating combination of social 
influences. During this period the only home 
diversion for cultivated persons was the 
" musical evening" in which both the host 
and guests took pan. The violin was not 
socially acceptable; as an instrument played 
by wandering gipsies or hired musicians it 
could not be played by a gentleman. The 
cello was thought to be more refined but too 
bulky; the harpsichord was played by ladies 
—not gentlemen. But the flute was ideal. 
Its cost was reasonable, its size was no 
difficulty and the amateur could learn to 
perform upon it with a little perseverance. 

The result of these social nuances was 
the production of a vast library of music 
for the flutist, specially written to meet 
popular demand. 

In these four concertos we have some of 
the very best of the works that might well 
have been performed at happy social gather- 
ings in any gentleman's residence. In the 
present age of technological achievement we 
have so much—and yet we have lost so 
much. The keen enjoyment and satisfaction 
of producing music as a pastime for its own 
sake is today rarely found in private houses. 
Is the television set really a substitute? 

However, the excellent recorded quality 
of this programme enables the listener to 
recreate something of the charm and grace 
of an eighteenth century house party. Overall 
sound is very good indeed with a minimum 
of background noise. There is an ever grow- 
ing interest in baroque music today, doubt- 
less because it stimulates revolt against 
twentieth century superficiality. For those 
who would like to forget the world of 
nuclear physics, computers and financial 
crises for a brief spell this album is thor- 
oughly recommended. 
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THE KING OF INSTRUMENTS. 
Catharine Crozier at the Aeolian- 
Skinner Organ, Programme 2. Ampex 
ASCS03, 7J ips, 4-lrack Stereo. 7Ss. 

This second album is a worthy successor 
to the Programme I under the same title 
(Ampex ASC 502 reviewed September, 
1957). Catharine Crozier again displays both 
her own virtuosity and the magnificence of 
the great Aeolian-Skinner organ at the 
Auditorium, World Headquarters, Reorgan- 
ised Church of Jesus Christ of Latterday 
Saints, Independence, Missouri. 

The items comprise Prelude and Fugue 
in G Minor, Dupre; Sonata de I" Tono, 
Lidon; The Burning Bush, Berlinski; Toc- 
cata and Fantasy for Flute Slops, Sowerby; 
Chaconne in G Minor, Couperin; Noel 
Stranger, Daquin; Concerto in F Major 
Opus 4 No. 5, Handel; and finally Sonata 
No. 5 in C Major, J. S. Bach. 

Rarely have I heard such brilliance and 
depth in any organ recording. As I com- 
mented on the Programme 1, this tape is 
also remarkable for its dramatic sound which 
will delight the heart of any hi-fi addict. 
One of the characteristics of the organ as 
a musical instrument is its " mellow " tonal 
quality. Both strings and brass have in real- 
ity a very sharp edge, or bite, to their 
sounds. The organ produces a smoother, 
round sound which can sometimes make 
recordings sound fiat or lifeless. There is 
nothing either flat or lifeless about this 
album. To the contrary, it reveals a thrilling 
sparkle which may well be a revelation to 
some who did not realise the instrument's 
potentialities. 

For sheer delight I would thoroughly 
recommend the Berlinski and Sowerby works 
which together epitomise the best of the 
virtuoso performance and the instrument's 
capabilities. This will be a recording I 
would hate to have to part with. 

CHARGE! Felix Slatkin conducting the Per- 
cussion Brigade. Capitol ZT1270, 4- 
track Stereo, 7| ips. 7Ss. 

" Obviously," says the sleeve notes, " Alf- 
red Lord Tennyson never heard of stereo." 
A reasonably safe assumption, from which 
we may conclude that poor Tennyson was 
never aware of the sonic possibilities of the 
Charge of the Light Brigade as now por- 
trayed in glorious stereo. Posterity need not 
despair; Felix Slatkin has made good this 
serious deficiency by providing for our enter- 
tainment this album under the title Charge! 

We are told that this is "an album to 
excite and delight anybody who ever read 
the Charge of the Light Brigade, likewise 
military historians, brass band afficionados, 
students of percussion, stereo enthusiasts, 
collectors of lead soldiers, descendants of 
highland bagpipers, and people for whom 
such words as grenadier, hussar and dragoon 
have romantic connotations. This covers 
almost everybody, and the few who were 
inadvertently excluded will like this album 
too. For it brings to startling life a chapter 
of history that has long passed into dust; 
the days when men marched into batde to 
the tune of martial music." 

Well! So we are going to bring to life a 
chapter of history? The album opens with 
a lusty voiced battlecry of " Charge!" fol- 
lowed by cannon roaring right, left and 
centre and trumpets all over the place. I 
have quoted at length from the notes because 
they obviously intend to convey the recrea- 
tion of the Balaclava scene, or at least the 
Balaclava atmosphere. The claim to bring 
these events to " startling " life is fully jus- 
tified. I was nearly startled out of my life 

by the sound of the lusty voices crying 
"Charge!" Why? Because even in that one 
word they had the broadest American 
accents I have heard for many a long day! 

It should not take our history dons too 
long to revise the story of the Crimea. The 
Light Brigade was in fact a small mounted 
detachment of U.S. Marines whose heroism 
was immortalised by a guy named Alf (alias 
Lord) Tennyson, a hitherto little known 
Manhattan scribbler. 

Having got most of the resentment out 
of my system I can begin to think a little 
about the recording. As you might guess it 
is gimmicky stereo but I must grudgingly 
admit that it is rather brilliandy done. My 
military knowledge is not sufficient to enable 
me to definitely classify the many bugle calls 
but I suspect their derivation to be wholly 
American. There is of course not the slight- 
est reason why the Americans should not 
portray this significant historical event—but 
what a crying shame that it could not have 
been done authentically in this country. One 
can only conclude that had it been then the 
recorded quality would not be comparable 
to what we hear in this album. 

Under the sub-tide " Drummer Boys " we 
hear some of the most spectacular military 
drumming that I have ever come across, 
while Bugler's Dream is a medley of bugle 
calls. On side 2 we have Marching Fifes and 
Drums followed by Bagpipes and Drums 
with massed musicians concluding with 
When Johnny Comes Marching Home. 

An invaluable recording for all the listed 
category of persons likely to be interested 
but I feel it should be made obligatory 
listening in all secondary school history 
departments. 

JONAH JONES, GLEN GRAY. The Jonah 
Jones Quartet with Glen Gray and the 
Casa Loma Band. Capitol ZT1660, 4- 
track, Stereo, 7J ips. 7Ss. 

If it's sound you're after then you will 
certainly get your money's worth out of this 
collection. Not only is there plenty of it, 
but in the hands of the Jonah Jones Quartet 
the trumpet performs feats of acrobatic 
improbability which strain at the listener's 
credulity as well as his eardrums. 

Not all the numbers are blast and blare; 
there is a fine sense of instrumental delicacy 
generouslv displayed in the performance of: 
Baubles, Baneles and Beads. Echoes of Har- 
lem, Two o'clock Jump, I Can't Get Started, 
Boy Meets Horn. Hot Lips. After You've 
Gone, West End Blues, Citibirihin, Ten- 
derly, Sugar Blues and Apollo Jumps. 

These tides cover arrangements, or groups 
of arrangements, intended to offer a suitable 
vehicle for the performers' dexterity. And 
believe me they do. 

Recorded quality could hardly be better. 
Stereo is brilliant verging on gimmicky and 
the entire mixture adds up to a must for the 
devotee of dazzling trumpet techniques. I 
doubt if such a display has ever been bet- 
tered anywhere. By ingenious manipulation 
Jonah Tones maintains his own distinctive 
style throughout whilst at the same time 
reminiscing musically into the idiom of the 
stars whose identity will forever be linked 
with the numbers they are performing. A 
clever and original recording. 

The tapes reviewed this month are issued by 
the following companies;— 

" Epic " " Capitol Distributed by E.M.I, 
Records Ltd., Imported Tape Division, Blylhe 
Road, Hayes, Middlesex. 

" AmpexDistributed by Ampex (Great 
Britain) Ltd., 72 Berkeley Ave., Reading, Berks. 

YOUR LOCAL DEALER 

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 

NO CORNWALL ST., PLYMOUTH 
Telephone 69285 

Immediate delivery to ALL Areas 

MUSICASSETTES 
Send 6d. in sumps for comprehensive catalogue, 

part-exchange details and library service. 
All makes of cassette machines are supplied at cut-cash 

prices. 
Blank cassettes. Carrying cases, Language Courses, etc. 

ALL MUSICASSETTES REVIEWED 
IN THIS MAGAZINE ARE AVAIL- 
ABLE FROM US BY RETURN POST 

THE MUSICA8SETTE SUPPLY COMPANY 
13, Angel Street, Worcester. 

For Jiffy-fast Posul Service 

RAPID 

RECORDING 

SERVICE 
LPs FROM YOUR OWN TAPES 

48-HOUR SERVICE 
MASTER DISCS AND PRESSINGS 

RECORDING STUDIO 
DEMONSTRATION DISCS 

MOBILE RECORDINGS—ANY DISTANCE 
Brochure on request from 

Rapid Recording Service 
21, BISHOPS CLOSE, LONDON, E.I7 

Cjrantp^J^ 

for gooiTJ 

SOm mPMEfjA 

ampia'n REPRODUCERS Ltfi 
HOrtfiCTmJKia li-jIntaiF.ilthjirii, MlddtUuH 
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YOUR LOCAL DEALER 

THE NORTH 

CHESHIRE 

( 
CHORLESUJ OATH'S 

OF. CREWE LTD. 2) 

Tape Recorder 

and Hi-Fi Specialists 

Head Office: 14 Hightown, Crewc, Tel. 3327 
Hi-Fi CENTRE: 28 HIGHTOWN, CREWE. 

Technical Division: 19 Ludlord St.. Crewe, 

TAPE RECORDER 

CENTRE (Halifax) 
stock all the best tape re- 
corders and hi-fi equipment. 
Agents for Revox, Tandberg, 
Ferrograph, etc. Demonstra- 
tions by expert staff. Two years' 
free service on recorders over 

£35. 
30 King Cross St., Halifax Phone 66832 

CUSSINS & 

LIGHT LTD. 
YORK'S LEADING RADIO 
TV & ELECTRICAL STORE 
Visit our First Floor 
TAPE RECORDER 

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

YORK 

TEL. 
5S666 

—THEATRE ORGAN 

DISCS and TAPES— 
ORGAN OF THE MONTH CLUB 

brings out a new Theatre Pipe Organ 
record each month. 
Our discs are playable on Mono or Stereo 
equipment. Approx. 38 minutes playing 
time 3l/6d. 
7\ i.p.s. 4 track stereo tapes 41/7d. 

Full details from: 
CONCERT RECORDING 

P.O. BOX 2, 
ROTH WELL, KETTERING, NORTH ANTS 

NEW PRODUCTS 

AMPEX 

TAPE DECK 

A COMPACT stereo tape deck offering 
after-record monitoring facilities, sound 

on sound, sound with sound, echo and duet 
effects has now been placed on the market 
by Ampex Great Britain Limited. 

A 

Designated the Ampex 753, it is smaller 
than all previous models, measuring 
151 x 13 x 6j inches. The new deck has 
three heads, erase, record and playback, 
permitting precise monitoring and a range 
of sophisticated audio techniques. The 
machine has twin VU meters, 3 speed 
operation, all solid state electronics, auto- 
matic shut-off and dual capstan drive which 
is claimed to reduce wow and flutter to a 
minimum. The specification quotes an over- 
all record/reproduce frequency response 
measured at the preamplifier output as 
40-15,000 Hertz plus or minus 3 dB at 
7j ips, 50-7,000 Hertz plus or minus 4 dB 
at 3. ips. Signal-to-noise ratio from peak 
record level to broad band noise is given as 
46 dB unweighted at 7} ips and 43 dB 
unweighted at 3| ips. The weight of the 
deck is 23 lb. and it can be supplied with 
a solid teak cabinet and Plexiglass cover at 
an extra cost of about 6 guineas. Basic price 
of the 753 is 91 guineas. 

Ampex International, 72. Berkeley Avenue, 
Reading, Berkshire. 

NEW QUAD 

ALL-TRANSISTOR 

THE Acoustical Manufacturing Co. 
Limited announce the introduction of 

their completely new fully transistorised 
amplifier, control unit and FM tuner. 

Dealing firstly with the control unit, 
designated Quad 33, this performs the 
normal function of such an apparatus by 
selecting and controlling the radio tuners, 
gramophone pick-up and tape recorder 
connected to it and feeding the loudspeakers 
via the main power amplifier for either stereo 
or mono on either or both channels from all 
inputs. In addition the new 33 model (unlike 
its valved predecessor) offers monitoring and 
track selection facilities for tape. Connections 
at the rear are by standard DIN sockets 
which include a 5-pin combined record/ 
replay receptacle. 

Equalisation to suit different makes of 
pick-ups or different tape recorder require- 
ments is provided by means of plug-in 
printed circuit boards. On the face of the 
control unit is the volume control and on/off 
switch, separate bass and treble controls 
together with filter slope control. Push keys 
provide mono/stereo operation, track 
selection and choice of inputs, disc, radio 1. 
radio 2 or tape. Depression of the tape 
button while another input is also selected 
provides the AB monitoring facility " off 
tape" during recording. An additional row 
of push buttons gives a cancel setting to 
remove all tonal correction, and five, seven 
and ten kilo-Hertz preset filter controls 
which when used in conjunction with the 
filter slope will remove record surface noise, 
high frequency distortion, etc. 

The specification of the Quad 33 control 
unit claims less than 0,1 per cent distortion 
for any control settings at any level within 
overload ratings within the range 30-10,000 
Hertz. Frequency response for any input, 
any output RIAA or flat as appropriate is 
20-20,000 Hertz plus or minus 0.5 dB. 

m 

£ 
<9 

m 

The Quad 303 power amplifier is a single 
compact unit housing botli channels, 
designed to accept the output from the 
Quad 33. Not only does it employ entirely 
new circuitry designed for continuous 
operation but it is claimed to offer an out- 
standingly high quality of sound reproduc- 
tion. The manufacturer points out that the 
distortion content from a transistor amplifier 
must be appreciably lower than that of its 
Class " A" valve equivalent for the quality 
of reproduction to be as acceptable. The 
Acoustical Manufacturing Co. Limited then 
claims that the Quad 303 is ten times lower 
in distortion than the best valve amplifiers 
and about one hundred times better than 
most other transistor amplifiers. 

The claimed distortion at 10 kilo-Hertz is 
better than 0.1 per cent with unrestricted 
band-width at any level up to 45 watts 8 ohm 
load. Frequency response is quoted as 
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minus 1 dB (reference 1 kilo-Hertz) at 
20 Hertz and 35 kilo-Hertz into 16 ohms. 
The 303 power amplifier has been designed 
for any purposes where the output will be 
fed into a load impedance greater than 
8 ohms. Below 8 ohm applications should be 
restricted to music and speech reproduction 
or intermittent sine wave duty. 

The FM stereo tuner is a self-powered 
unit with automatic switching for stereo 
reception. When connected to the 33 control 
unit the operator can override automatic 
stereo reception by switching independently 
to mono if reception conditions are difficult. 

Prices of the new equipment are: 
33 Control Unit £43, 303 Power Amplifier 
£55, FM Stereo Tuner £40 plus £8 5s. 
purchase tax. The familiar Quad Electrostatic 
Speakers are continuing in production at 
£57 but owners are warned that those 
models with serial numbers prior to 16800 
must be modified before being used with 
the Quad 303 Amplifier. 

The Acoustical Manufacturing Co. Limited. 
Huntingdon. 

NEW 

NAGRA 

DISTRIBUTOR 
A CHANGE of distributor is announced 

for what must be acknowledged to be 
the world's most famous battery portable 
recorder. Distribution of the Nagra is now 
in the hands of Hayden Laboratories 
Limited, East House, Chilton Avenue. 
Amersham, Buckinghamshire. All inquiries 
for new equipment and service to existing 
equipment should now be addressed to this 
company. 

V 

% . 

a o O 

o o 
O o 

Hayden Laboratories Limited. East House. 
Chilton Avenue, Amersham, Buckingham- 
shire. 

MORE SUGDEN 

TEST GEAR 
ANOTHER new piece of test equipment 

from Sugdens is the Si 452 Distortion 
Measuring Unit. 

Designed as a low-cost but efficient instru- 
ment, price was effectively reduced by 
deliberately omitting to include a millivolt 
meter. It was reasoned that those wishing 
to acquire a distortion measuring unit will 
undoubtedly already own a millivolt meter, 
and so the manufacturers offer a piece of 
equipment which avoids duplication and 
does not make the user pay for a second 
instrument he does not want. 

Features include variable gain controls, a 
set 100 per cent switch passing the full 
signal when operated and an " LF reject" 
switch bringing in a 12 dB/octave high pass 
filter for the rejection of 50 and 100 Hertz 
ripple present on the input. The omission 
of an expensively calibrated dial for tuning 
has resulted in considerable cost saving. 
When the input frequency is known it is 
merely necessary to operate a tuning control 
to produce a null. There is no purpose in 
measuring a known frequency. 

Styling is identical with other Sugden 
instruments and features all PVC clad 
exterior surfaces for durability and easy 
cleaning. Power is by batteries which are 
said to last for months and the size is 
10 x 5 x 7 inches. Weight complete is 10 lb. 
Price £25 carriage paid UK and delivery is 
from stock. 

J. E. Sugden & Company Limned, 
Bradford Road. Cleckheaton, Yorkshire. 

PLASTIC 

TAPE CONTAINERS 

ALL packs of Mastertape in spool sizes 
5 inches, 51 inches and 7 inches are 

now offered in an entirely new type of 
container. 

Moulded in the form of a book from black, 
high-strength polypropylene, the box has 
grained front and back covers with an 
elegant gold lettered brand label on the 
front. The brand name is repeated on the 
spine in a colour which identifies the thick- 
ness of the tape inside (red for standard 
play, yellow for long play, etc.). This is also 
tirinted. together with the reel size and tape 
ength, on a spine label. Both the front 

cover and the spine are hinged with snap-in 
fasteners to keep the box closed in storage. 

Apart from the reel of tape in its polythene 
envelope the box also contains a printed 
index card and a tape clip and is sealed for 
despatch in plastic film. 

With the introduction of the new box 
Mastertape are also reorganising their dis- 
tribution arrangements with the appointment 
of a number of regional wholesalers so that 
individual customers should encounter little 
difficulty in acquiring supplies. 

Typical prices are 7-inch standard play 
1,200 feet, 33 s. 6d.; 7-inch long play 
1,800 feet, 50s.; 7-inch double play 2,400, 
77s. 6d.; and 7-inch triple play 3,600 feel, 
100s. 

Mastertape (Magnetic) Limited. Prescot 
Road, Poyle Trading Estate, Colnbtook, 
near Slough, Bucks. 

ROGERS 

DESIGN CENTRE 

SUCCESS WITH NEW 

SPEAKER SYSTEM 

FROM November 20 to December 30 
the Design Centre, Haymarket, London, 

featured a room setting entitled " Christmas 
Living Room." This included a complete 
Ravensbourne stereo system by Rogers 
Developments (Electronics) Limited and 
comprised the Ravensbourne stereo amplifier. 
Ravensbourne 2 FET FM receiver and 
2 Ravensbourne Compact speaker systems. 
These latter items are the latest Rogers 
enclosures employing the same basic design 
as the larger Standard system but using an 
8-inch main drive unit instead of the 12-inch 
transducer in the Standard. 

. ~- 

\ 
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Claimed specification for the Compact 
includes a frequency response of from 
50-14,000 Hertz, impedance matching 
8-16 ohms, power capacity 10-15 watts and 
overall dimensions of 22 x 111 x 8* inches. 
The Compact cabinet is veneered on all 
four sides in teak so that it may be placed 
either vertically or horizontally. 

Cost of the Compact model illustrated 
above is £25 plus purchase tax £4 13s.; 
Standard model £39 10s. 

Rogers Developments (Electronics) Limited, 
Rodevco Works, 4/14, Barmeston Road. 
Catford, London, S.E.6. 
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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. 

NEW EQUIPMENT 
TAPE RECORDERS SAVE FROM 

30 per cent to 60 per cent on the 
original price. Large stocks of 
second-hand, new. shop-soiled 
machines. All guaranteed. Obtainable 
on our NO INTEREST TERMS. Best 
part exchange allowances on your 
existing equipment. CALL. WRITE. 
PHONE today for free list. Quotation 
and details. Our Mail Order covers 
the whole country,—R. E. W. Earls- 
field Ltd., 266. Upper Tooling Road, 
London, S.W.17. BALham 9174-5, 

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. 59695). 

GEVAERT new boxed Recording 
Tapes: 600 It. (5} In. spool) at 9s. 
each or six for 50s. GRUNDIG two- 
transistor Pre-amplitiers suitable for 
boosting microphones and tape head 
monitoring—listed at 4i gns.— 
OFFERED NEW and boxed at 57s. 6d. each. LEE ELECTRONICS. 400, Edg- 
waro Road, W.2. PADdinglon 6521. 

30 per cent OFF BASF TAPE. LP 
7-inch reel 1,800 II. 33s. 3d.; DP 
7-inch reel 2.400 II. 52s. 6d. P. & P. 
63, per order. W.S.L., 104, Norwood 
High Street, S.E.27. 

GEE'S RECORDING TAPE and 
AUDIO ACCESSORIES cost LESSI 
Send Is. lor illustrated catalogue. 
Gee Bros. Radio, 15, Little Newport 
Street, London. W.C.2. Gerrard 6794. 

20% CASH DISCOUNT on HI-FI 
equipment. Radiograms, Radios, 
Tape Recorders, Cameras, Type- 
writers, etc. Join England's largest 
Mail Order Club now and enjoy the 
advantages of bulk buying, send 5s. 
for membership card, catalogues, 
price lists or s.a.e. lor free quota- 
tion and leaflets. C.8.A. (Dept. AS). 
370. St. Albans Road, Watford, Herts. 

REPAIRS 
OUR MODERN SERVICE DEPART- 

MENT equipped with the latest test 
equipment including a wow and flutter 
meter and multiplex Stereo Signal 
Generator is able to repair Hi Fi and 
Tape Recording Equipment to manu- 
facturer's standard. TELESONIC 
LTD.. 92. Tottenham Court Road. 
London. W.I. 01-636 8177. 

TAPE DUBBING 
E.R.S. RECORDS: TAPE/DISC 

Vari-groove High Level Recordings 
with WIDE FREQUENCY RANGE. Top 
quality pressings. 162, SHIRLAND 
ROAD, LONDON, W.9. 

J. & B. RECORDINGS. Tape/disc. 
Mobile unit. Quality recording. 14, 
Willows Avenue, Morden, Surrey, 
Milcham 9952. 
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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. 

YOUR TAPES 10 DISC, 7 in. 45— 
18s., 10 in. LP—48s., 12 in. LP— 
55s. 4-day postal service. Top pro- 
fessional quality. S.a.e. photo leaf- 
let; DEROY STUDIOS. High Bank. 
Hawk St., Carnforth, Lanes. 

TAPE EXCHANGES 
FRIENDLY FOLK ASSOCIATION. 

Torquay (Est. 1943). Social Introduc- 
tions. Pen-frionds, Book-lovers, 
Stamps. Photography. Tapesponding. 
Members 100 countries. 

MAKE INTERESTING NEW FRIENDS. Trial introductions free. 
VCC. 34, Honeywell, London. S.W.11. 

Join TAPEMATES INTERNATIONAL 
and exchange tapes with friends 
throughout the World. Club and 
recording booths 6 p.m.-10.30 p.m. 
Tuesdays. Thursdays and Saturdays. 
6. Holland Park Avenue, London. 
W.11. 

FAR AND WIDE RECORDING 
CLUB, Eccles. Maidstone. Details 
free.—SAE. 

Make 1968 the year you discovered 
a wonderful new hobby . . . join 
WORLDWIDE TAPETALK. Britain's largest, friendliest TapeXchange. 
Particulars : 35. The Gardens, Harrow. 

MISCELLANEOUS 
ALWAYS BE CAREFUL (and money 

wise) before buying quality equip- ment. Send your requirement list 
to AUDIO SUPPLY ASSOCIATION 
for evaluation and quotation. See 
below  

HIGHEST CASH PRICES offered 
for good quality Tape Recorders and 
Hi-fi. See our advert., page 52 this 
issue. R.E.W., 266-8. Upper Tooling 
Road, London, S.W.17. 

IF QUALITY MATTERS consult first 
our 65-page, photographically illus- 
trated catalogue (5s. 6d.) and equip- 
ment housing guide (is. 6d.). 
Members enjoy unbiased advisory service, preferential terms (cash 
only, no H.P.). 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, fund-raising. Please specify 
requirements. AUDIO SUPPLY 
ASSOCIATION, 18. Blenheim Road. 
London. W.4. 995 1661. 

TAPE RECORDS 
Every pre-recorded tape available 

In Britain is listed in the complete 
TELETAPE catalogue at Is. 6d. post 
free. 

Vast selection of Mono and Stereo 
tapes. Send now for 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 Shaftesbury Avenue Showrooms. 

Four-track Stereo Tapes are expen- 
sive! Join the W.S.L. Stereo Tape 
Library and enjoy every tape for only 
a few pence per day. Worldwide 
Service. Send 9d. postage for full 
details to: 104. Norwood High Street, 
London, S.E.27. 

PUBLICATIONS 
NOW IN ITS SECOND REPRINT. 

Alan Beeby's informative handbook 
SOUND EFFECTS ON TAPE. Invalu- 
able to all dramatists and recording 
enthusiasts. Tells in practical terms 
not only what to do but also how and 
why. 3s. 6d. post free. Remittance 
with order to Print & Press Services. 
Prestige House, 14-18. Holborn, 
London. E.C.I. 

EDUCATIONAL 
LEARN WHILE YOU SLEEP; GCE 

and Professional subjects. Lan- 
guages, etc. Free booklet from THE 
SLEEP LEARNING ASSOCIATION. 14 
Belsize Crescent, London, N.W.3. 
Tel.; SW1 6160. 

A.E.G. (Gt. Britain) Ltd  77 
Audac Marketing Co. Ltd  61 
Audio Engineering Ltd  58 
Berean Forward Movement   89 
Bang & Olufsen UK Division 55 and 73 
B.A.S.F. United Kingdom Ltd. ... 46 
Charlesworth's of Crewe Ltd  86 
Concert Recording  86 
Cussins & Light Ltd  86 
Daystrom Ltd  91 
Elstone Electronics Ltd. (Tand- 

berg)   60 
E.M.I. Records Ltd  82 
E.M.I. Tape Ltd  71 
Essex Tape Recorder Centre  91 
The Ferrograph Co. Ltd  67 
Francis of Streatham  54 
Grampian Reproducers Ltd  85 
Grundig (GB) Ltd  47 
Institute of Tape Learning  89 
K.J. Enterprises   50 
Leda Tapes  89 

VACANCIES 

TAPE RECORDER SERVICING EN- 
GINEER required for central service 
department (East London) of 
Britain's largest tape recorder 
specialists. Telephone: Mr. Willis. 
GRAngewood 2110. 

TAPE RECORDER SERVICING 
AN ELECTRICAL TECHNICIAN is re- 
quired for the servicing of high-class 
Tape Recorders in a modern well- equipped workshop at Watford, Herts. 
Previous experience is essential and 
would determine the salary offered. Send concise written details with 
availability for interview to Personnel 
Officer. Bosch Limited, Rhodes Way, 
Radlett Road, Watford, Herts. 

Loe Electronics  84 
London Microphone Co. Ltd  77 
Magnegraph   84 
Mailway   75 
Marubeni-lida Co. Ltd. (Sanyo)... 59 
Massey's Centre of Sound  84 
Mastertape (Magnetic) Ltd  56 
Minnesota Mining & Manufactur- 

ing Co. Ltd  53 
Tom Molland Ltd  85 
Musicassctte Supply Co  85 
NuSound   56 
Philips Records Ltd  92 
Pullin Photographic Ltd. (AKAI) 57 
Rank Wharfedale Ltd. ..49, 51 and 54 
Rapid Recording Service 85 and 89 
The Recorder Co  58 
R.E.W. (Earlsfield) Ltd  52 
Tape Recorder Centre (Halifax) 86 
Tape Recorder & Hi-Fi Centre 

(Sheen) Ltd  84 
Tel-Lee-Radio   88 
Vortexion Ltd  48 

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

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

Please make use of the 

Advertisement Inquiries 

Coupon opposite 

Complete details of products in which 

you are interested, fill in your name and 

address, fold and post. No stamp required. 

INDEX TO ADVERTISERS 
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THE INSTITUTE OF TAPE-LEARNING 
is plccsed to cnnounc? 

A MAJOR BREAKTHROUGH IN TAPE-LEARNING ECONOMICS 
Al last we are able to offer a recorder which is not only ideal for Tape-Learning 
and Therapy and gives excellent results on music but is at the same time at a 
sensationally low price—only 25 gns. 
Send now for our latest free catalogue of Complete Tape-Learning Kits and 
accessories including our special Induction Tapes. Pillow Speakers. Time 
Switches, etc. etc.. together with latest Press Reports on this Vital New Subject. 

THE INSTITUTE OF TAPE-LEARNING 
Dept. TRM. 153. FELLOWS ROAD, SWISS COTTAGE. LONDON. N.W.3. 

01-722 3314 

The Berean (NON-DENOMINATIONAL) 

Forward Movement 
Loan of over 1,000 reliable expositions of the Bible avail- i 
able on tape (3J 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. NOR 84Z. 1 

— Leda Tape — 

FULLY GUARANTEED ^ STRONGLY BOXED 

Size Standard Long Double Triple fiosc P.V.C. POLYESTER 
3" 150' 2/3 225' 3 - 300' 4 3 600' 8 9 
4" 300' 3 9 450' 5 - 600' 8 3 900' 12 6 
5" 600' 8/3 900' 9 9 1200' 15 3 1800' 22 6 
sr 900' 10/- 1200' 12 3 1800' 19 3 , 2400' 28 6 
7" 1200' 12/3 1800' 17 3 2400' 21 9 ; 3600' 38 6 

Factory Fresh. Superb Quality. Leaders. Trailers and Stop Foils on all sizes 
5" and above. We supply many local authorities and professional recording 
studios. May we supply you? P. & P. 2 6 per order. S.A.E. Full Lists. 

LEDA TAPES (T), 30 BAKER ST., LONDON, W.I 

RAPID RECORDING SERVICE 
L.Ps. from your own tapes. (48-hour service) 

Master Discs and pressings. 
Recording Studio. Mobile Recordings. 
Associated Company— 

EDUCATIONAL RECORDINGS LTD. 
Is your mind managing you ? ? 
Do you often find it difficult to make decisions ? 
Do you brood over your troubles? 
Send now for Psycho-tape No. S.T./1 "Mind Management." 
Tv/enly other tapes on self-improvement. 
Publications:— 
"Sleep-learning, Its Theory, Application and Technique." 
" Mental Power Through Sleeo-suggeslion." 
" How to Get What You Want" by Sidney N. Bremer. 

8-ochurcs from 
RAPID RECORDING SERVICE (Dept. TRM) 

21 Bishops Close, London, E.17 

I should like further information about 

Messrs  's advertisement 

on page of TAPE Recording Magazine 

about (product) 

NAME  

ADVERTISEMENT INQUIRIES 

SERVICE 

ADDRESS 

February 1968 

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 os 
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 

February 1968 

I 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   

I should like further information about 

Messrs  "s advertisement 

on page of TAPE Recording Magazine 

about (product) 

NAME  

ADDRESS   

February 1968 February 1968 February 1968 
89 

www.americanradiohistory.com

www.americanradiohistory.com


ONLY ENGLISH ANNUAL TO DEAL EXCLUSIVELY WITH TAPE RECORDING 

SEND NOW FOR LATEST EDITION 

Fill-in & Post this Coupon with Remittance Today! ^ 

To: TAPE Recording Magazine, PRESTIGE HOUSE, 14-18 HOLBORN, LONDON, E.CI 
Please send me copy(ies) of TAPE Recording YEAR BOOK 1966, at 7s. 6d. 
(U.S.A. $1.25) per copy POST FREE. 1 enclose remittance. 

NAME   
ADDRESS. 

PRICE 

7/6 

TAPE YEAR BOOK 

the Recordist's Reference 

The only available up-to-date comprehensive catalogue of TAPE RECORDERS 
on the market with full specifications, price, etc., plus photographs. 
Review of tape developments during the past year. 

■jr Manufacturers, dealers and Club Secretaries' addresses. 
■jr GLOSSARY of technical terms, " at-a-glance " tabulated catalogues of microphones, 

tuners, mixers, and associated accessories; Magnetic Tape Charts, etc. 
On sale at bookstalls or direct from publishers using coupon above 
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TAPE RECORDER CENTRE 

BIS HOPS £7PI 

Liverpool Street Station 

228 BISHOPSGATE 

LONDON, E.G.2. 

Tel. 01-247 2609 

Opposite Liverpool Street Station 

Hours of Business: 

MONDAY TO FRIDAY 
9 a.m. to 6 p.m. 

Closed all day Saturday 

OPEN 

SUNDAY 

10 a.m. to 2 p.m. 
Part of the Nusound Organisation 

At the City Tape Recorder Centre you can 
see one of the finest selections of tape 
recorders on display in London. Every lead- 
ing make and model from Akai to Vortexion. 

SPECIAL OFFERS- 
B&O 2000 DE LUXE TAPE RECORDERS 

at the Pi-c-Budge: price of £145 Alto TandberE at 105 Ens- 
Buy now while stocks last and save from £21 to £40 

We are easy to get to being almost opposite Liverpool 
St. Station (see diagram above) and remember we are 
the only tape recorder specialists in Gt. Britain open 
on Sunday! 
Do your weekly rush shopping on Saturday with your wife 
and visit us on Sunday at your leisure! 
# GENEROUS PART EXCHANGES 

® FREE AFTER SALES SERVICING 

® UNBEATABLE SPECIAL OFFERS 

^ EXPERT STAFF EXPERT ADVICE 
WE OPERATE A PERSONAL EXPORT SCHEME- 

SAVING UP TO 20% ON LIST PRICE 

1 

dM 
Our manager Bob 
Hookings is a keen cape 
recording enthusiast. 
Bang & Olufsen's are 
his speciality, having 
used B. & O. equipment 
for several years his 
knowledge of this won- derful range is second to 
none. He is able co give 
personal callers his 
expert advice (please 
avoid telephoning) not 
only on B. & O. but on 
any other recorder suit- 
able to your individual 
requirements and pocket. 

R5 

WHEN IN THE CITY - CALL IN AT THE CITY! 

THE BANG & OLUFSEN SPECIALISTS 

HEATHKIT 

present their NEW! 

STEREO TAPE RECORDER 

Transistor 
Portable 
Stereo 
Record 
Player 

SRP-I 
TOTAL PRICE 

Kit £27 15 0 

• Automatic Playing of 14, 3], 45 end IS rpm record, • All 
tramutor circuitry eniura, cool initant operation # Dual 
•apphire stylus for LP', and JB't 0 Plays mono as well as stereo 
records 0 Compact, with easy to carry handle for suitcase 
portability • Detachable speaker enclosure for best stereo 
separation 0 Two Sin. by Sin. speakers • Operates on 120- 
250V ac supply. 

So Easy to Build — So Easy to Use ! 

MANY OTHER HI-FI MODELS IN RANGE 

Or' 

Newt Transistor Stereo 
Amplifier Kit TSA-llfrom 

£30.10.0 less cabinet 
Transistor AM/FM 

Stereo Tuner Kit AFM-2 
£32.7.0 ind. P.T. 

Deferred Terms available in U.K. on £10 Mail Order prices quoted. 
Retail prices slightly higher. 

£59 I 5S. Assembled SIR-1 only £45-18-0 kit 
FOR THIS SPECIFICATION 

0 i track stereo or mono record and play- back at 7J, 3| and 12 ips # Sound-on-sound 
and sound-with-sound capabilities # Stereo 
record, stereo playback, mono record and 
playback on cither channel # 18 transistor 
circuit for cool, instant and dependable 
operation 0 Moving coil record level 
indicator 0 Digital counter with thumb- 
wheel zero reset # Stereo microphone 
and auxiliary imputs and controls, 
speaker headphone and external ampli- 
fier outputs ... front panel mounted for 
easy access # Push-button controls for 
operational modes 0 Built-in stereo 
power amplifier giving 4 watts rms per 
channel 0 Two high efficiency 8 in. by 
5 in. speakers 0 Operates on 230V ac 
supply. 
So Easy to build ... Simple step-by-step instructions and large pictorial diagrams 
guide you all the way. 
Maximum portability — Versatile Recording Facilities—Transistor circuitry offers 
cool reliability. 

See Britain's Finest Range of Electronic Kits 

in the latest FREE Catalogue 

To DAYSTROM LTD., Gloucester. Tel.: 20217 
FREE BRITISH HEATHKIT CATALOGUE 

tick I Please send Free Heathkit | 
| | | Catalogue to my Friend J 
  . Name  I 

Address  j 

See Heathkit models in London, at the H 
ond ot; The Heathkit Centre, 17-18 St. Martins House, Bull Ring. Birmingham 5. 

Full deuils of Model(s)  . 
Name  1 
Address  I 
(Block capitals please)  T.I \ TJ | 

thkit Centre, 233 Tottenham Court Road, W.I. Telephone 01-636 7349 
Telephone 021-643 4386 
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MUSICASSETTES 

. .the quality of pre-recorded Musicassettes played on both the Philips loudspeaker, 
but especially through our normal hifi, astonished our listeners . . 

Audio & Record Review Test. 

1)1 I I IIOVI \ 
PIANO 
CONCtRTO 
NO.5 
(.l\i nu) 
ARK \1 
M»NC I *11.1 IMH W « mi HI <■!* V tM-TIBIMM HI l{\\K|MIMTI\K 

j com tunhk rcvorJing * 
BEETHOVEN: Piano Concerto 
No. 5 in E flat major, op. 73 
"Emperor" 
Claudio Arrau/Concerlgebouw 
Orchestra. Amsterdam/ 
Bernard Haitink CPC0019 
ORIGINAL SOUNDTRACK 

jb# Warner Bros. 
dm Pictures Presents 

cmEm 

« 

a 

recortlliw* 
CAMELOT 
The Original Soundtrack 

CWP552 

e 
Ml XDI l.sSOHX 
SYMPHONY NX) 1 
IN I) MINOR 
-reform \no>r 
SYMPHONY NO i 
IN A MAJOR 
"ITALIAN" 
NEW PHII.HARMt iNI \ 
OROIHSTRA 
U"OIJGANG >A\VMJ.I.M;H 

■ compaiihlc rccunlmi; * 
MENDELSSOHN; Symphony 
No. 5 in D minor "Reformation" 
Symphony No. 4 in A major 
"Italian" 
New Philharmonia Orchestra/ 
Wolfgang Sawallisch CPC0020 

Orl^'rul Mcdcn WcrurB 
Soundu^l. 
COUIBBIA flCTUH-S Pttjenb 

featuring 
lUlUS 
IHt 

7-. 

& 

TO SIR WITH LOVE 
The Original Soundtrack 
Featuring 
Lulu and The Mindbenders 

CFP4023 

SPECIAL RELEASES THIS MONTH 

SWEET CHARITY 
Original London show recording 
Juliet Prowse 40-70035 
BUDDY RICH 
Big Swing Face CFJ6002 

© 
TCHAIKOVSKY 
VIOLIN 
CONCERTO 
IN D MAJOR 
HINRVK 
S/l RY\(. 

LONDON SYMPHONY 
URTHESTRA ANTAL IX W AI I 

■ cuRipaiiDkr rea>ruiQg' 
TCHAIKOVSKY: Violin 
Concerto in D Major 
Henryk Szeryng/ 
London Symphony Orchestra/ 
Antal Dorati 

CPC0021 

ill 
WE SHALL OVERCOME 

PETtSEEGER 

CARNEGIE HALL 
CONCERTrm. a, ims 
a compalibl* recording^ 
WE SHALL OVERCOME 
live at the Carnegie Hall 
(including Guanlanamera, 
Little Boxes) PETE SEEGER 

40-62209 

TBKK*HB %P 
K tG%Tt QBDiRBS I 

* 

KING SOUSA 
(including The Washington 
Post, Semper Fidelis) 
The Band of the Scots Guards 

CFP4022 

n 

BSH 

% ttnailblr rr 
VIKKI CARR 
It Must Be Him 
(including Forget You. 
Should I Follow) 

LBC83037 

For full details of other musicassette releases, please 
write to Musicassettes Department, Philips Records 
Ltd, Stanhope House, Stanhope Place, London, W.2. 
PHILIPS 

lIBESn 

www.americanradiohistory.com

www.americanradiohistory.com

