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EVER READY HIGH POWER 

DATTERIES GIVE AT LEAST 

4 TIMES LONGERllI 

TAPE RECORDERS 

      

C" 

iV, 

I 

WllP!' 'EVERREADV 

high power 
BATTERY 

In portable tape-recorders* with power requirements around 
300mA a standard battery will drop below the necessary volt- 
age to power the motor and amplifier in a matter of hours. 
An Ever Ready High Power Battery in the same recorder will 
keep up its voltage for a working life at least 4 times longer. 
'^Record players too. 
THE EVER READY CO (GB) LTD 
Hercules Place, Holloway N7 Telephone ARChway 3030 
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NEWI for ^STEREO# enthusiasts 

AT LAST! A REAL BREAKTHROUGH 

WITH 
RECflM 

STEREO TEST-TAPE.. 
All the boffins have talked about producing this kind of 
tape, but no one has done up to now. Everyone with a 
STEREO recorder needs to have this tape ; it is not just a 
technical test tape, but a fascinating musical entertainment 
at the same time. This is the tape that will tell you all you 
want to know about stereo and the effects you are, or are 
not, getting, it will show you how to get the very best out 
of your equipment. Part one deals with the perfection of 
balance, a sine wave test tone, at high and low frequencies. 
A sweep test tone, then it deals with phasing and finally an 
interesting channel separation check. Part two brings 
spectacular performances and breathtaking stereo in such 
items as Rakoczy March, March from Aida, Polotsian 
Dances. March from le Coq d'Or and Russian Sailors' 
Dance. 

HIGH FIDELITY J* 

STEREO 
SEPARATION CHECK SYSTEM WITH MEASURED CYCLES LEFT AND RIGHT CHANNEL TEST TONES IESI lAPt 

TAPE TEST 

£ rc/tej/ia 

HIGH FIDELITY 

♦ PANORAMIC k L 

STEREO f 

SPECTACULAR 

BBHpA MULTI CHANNEL RECORDlfflP-^J 

DEMONSTRATION 

& SOUND EFFECTS 

STEREO SPECTACULAR 
Recotape is first again with this most fabulous tape, something which 
every stereo owner has dreamed of. It brings a spectacular series of twenty- 
seven different startling stereo effects from Drumbeats, Sound Effects. 
Bands and Orchestras to Jets, Cars, Underground trains, a Bullfight, an 
Escalator and ten magnificent musical items produced by a wide variety of 
musical instruments. Here's a must for every stereo owner. 

Every tape is unconditionally guaranteed against processing faults. 

4 TRACK m I 2 TRACK MT m 

STEREO E ■■ f — STEREO C f _ 

?■ ips h.ps OD 

TRADE ENQUIRIES INVITED 

This tape for 15/- to all who 
buy STEREO TEST TAPE and 

STEREO SPECTACULAR 

^ HIGH FIDELITY [alPMl 

ll-SOUNDS 
eft SPECTACULAR 

CAPRICCIO IT ALIEN 
GRANADA 
HORA STACCATO 

Fill in the coupon if you require this tape 

POST THIS COUPON TO 

Please forward the tapes noted below 
for which full remittance and postage 
charge is enclosed. Stote in BOX 
whether 2 Track or 4 track is required. 

STEREO TEST 
TAPE 

STEREO 
SPECTACULAR 

SOUNDS 
SPECTACULAR 

Transatlantic Music Tapes (Distributors) Ltd., 250 Grand Buildings, I Strand London. W.C.2. 
Please mail to me the tapes selected in the boxes on left, I 
enclose £  including 1/6 packing and postage for 
each tape ordered. 

Name   
Address   

TR965 
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93 MORTIMERS!., 
OXFORD CIRCUS, W.I 

MUSaum 1219 

228 8I8H0PSGATE, 
LONDON, E.C.2 
BIShopagata 2909 

36 LEWISHAM HIGH ST. 
LONDON, S.E.I 3 

ICE Qraan 2399 '4 

205 HIGH ST. NORTH, . 
EAST HAM, E.6 ^ 
GRAngewood 6543 

TAPE RECORDER CENTRE TAPE & HI-FI CENTRE TAPE RECORDER CENTRE TAPE & H -Fl CENTRE 

242/4 PENTONVILLERD, 
KINGS CROSS, N.I 

TAPE RECORDER CENTRE TAPE « HI-FI CENTRE 
REGENTS PARK HACKNEY ' 

TRAIFOR KINGS X STATION BETHNAL 
GREEN '•'I MAG NAT 

l o N 0 N BOW 

STEPNEY 
I.M LIVER 

■ east ham 

ANNING TOWN 
.1'-' ' v - rt 

e, - - -• T ■ 
nap 

KENSl \.S BERMONOS 
f: 

11 • i •« » 
WOOLWICH 

.4 

PErKHAM 
CAMBERWELlN^ NEW X 

DfPTWR 7-. 
M 

REENW1CH 
. ; . . ■ EAST n IULWICH Li' 

ELTHAM 
LEV/ISHAM Where ever you live in Great Britain 

it's easy to visit NuSound ! 
Whatever your means of transport or point of arrival, be it 
Oxford Circus. Kings Cross or Liverpool Street Stations 
there is a NuSound showroom within easy reach. The 
position of each showroom has been carefully selected to be 
just a few minutes away from these well known Central 
London Landmarks. 

HOURS OF BUSINESS 
OXFORD CIRCUS : Monday to Friday 9 a.m. to 5.30 p.m. Saturday 
9 a.m. to I p.m. 
BISHOPSGATE : Monday to Friday 9 a.m. to 6 p.m. Closed all day 
Saturday. Open Sunday 9.30 a.m. to 2 p.m. 
KINGS CROSS. STRATFORD. LEWISHAM. EAST HAM : 
Monday to Saturday 9 a.m. to 6 p.m. Halfday Thursday. 

TRAVEL FREE TO NUSOUND 
To all our customers residing outside the Greater London Area, 
NuSound offer a unique Free Travel facility. Simply write today 
to our Oxford Circus Showroom (Dept. FTV) for full details by 
return post. 
YOU CAN SAVE £££££££  
Not only will you see (and hear) the biggest collection of brand 
new tape recorders at NuSound, but you'll also find a wonderful 
selection of used and shop soiled tape recorders in first-class 
condition. And all at substantially reduced prices. 
In some coses you can save over 50% of the usual price. 

OVER 1.000 MODELS 

ON DISPLAY 
They're all here . . . every kind of Tape Recorder and Hi-F' 

unit on the market. Nowhere else can you see such an all 
embracing display as that which awaits you at NuSound. 

As Britain's largest Tape Recorder and Fli-Fi sales organisation 
with over 10 years experience in this specialised field NuSound 
have built up a reputation that is "second to none". 

Only from NuSound can you obtain the benefits of all these 
invaluable features—The most comprehensive range of equip- 
ment on display in this country, expert staff, free technical 
advice, immediate demonstration of any model, the finest after 
sales servicing available. 

# SPECIALIST ADVICE FREELY AVAILABLE. 

9 THE FINEST AFTER SALES SERVICING. 

^ ATTRACTIVE EASY H.P. TERMS. 

# HIGHEST PART-EXCHANGE 
ALLOWANCES. 

4Kc/WF/spea<9//s& 
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THIS MONTH'S MMM FEATURE 

Akai 

.,r'- 

fv 

■■ > 

AKAI X4. The only complete 4 track mains/ 
battery portable stereo recorder available. 
4 speeds, S' tapes, fully transistorised, 2 watts 

output per channel. Prjce 131 gflS. 

$ 

D 

AKAI M8. The latest model 
developed from a superb range 
of recorders. Price 146 gOS. 

AKAI 345. The most complete fully auto- 
matic 4 track stereo semi-professional re- 

corder available. Price 219 gns. 

COME AND INSPECT THE 

SPECIAL NUSOUND DISPLAY 

OF THE COMPLETE AKAI RANGE 

In co-operation with the Rank Organisation we are featuring in all of our showrooms 
during the next 4 weeks the complete AKAI range. See and hear these fabulous stereo 
recorders demonstrated under ideal listening conditions. Our expert staff with their 
wide knowledge and experience will be pleased to assist you in selecting the AKAI model 

which best suits your individual requirements and pocket. 

*u5nund 
'E COMPANY 

/ 

/ 
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THE MOST EXCITING TAPE RECORDER NEWS FOR YEARS! 

✓ r. 
/ 

aoaa report- 

tmm. 

% % 
% V«'■ 

f/7e really complete 

portable tape recorder 

Incredibly versatile—amazingly complete, this exciting UHER newcomer offers 
all the outstanding advantages of its predecessor—the Model S 4000—plus 
many important new ones. Operable from five flashlight cells, from a recharge- 
able 'dryfit' battery or from any 6 — 24V storage battery. Four tape speeds 
provide infinite variety of recordings. Tape reels up to 5"—playing time up to 
8 hours per reel. Here, at last, in a portable that offers you virtually every facility 
of a mains-operated recorder. 

Technical Specifications. Recording Sense: two 
tracks to international standard. Tape Speeds: 1 5/1 6 
ips. 17/8 ips. 33/4 ips. 71/2 ips. Maximum Reel 
Diameter: 5" Frequency Response: 40 —4.500 cps 
at 15/16 ips 40 —10,000 cps at 17/8 ips 40 — 
1 7,000 cps at 33/4 ips 40 — 20.000 cps at 71 /2 ips. 
Signal-to-Noise Ratio: 55 db. Wow and Flutter 
i 0.15% at 71/2 ips (audible frequencies only). 
Output Power. 1 watt (push-pull output stage) 
Power Supply: 5 flashlight cells (1.5 volt). Z211 
dryfit" storage battery or Z 114 Mams-Operated 
Power Unit and Battery Charger. 
Price: 103 gns. (Including Microphont and Tape) 

Sold and demonstrated by discriminating dealers throughout the U.K. 
In case of difficulty write for details to 
BOSCH LIMITED, 205 Gt. Portland Street, London, W1 

New 

3 digit footage counter. 

Transistor controlled motor 
(almost noiseless) for 
greater speed stability. 

redesigned lid for extra 
visibility of tapes. 

ASQV 

meter calibrated in db's 
for really precise control. 

New 

plug-in printed circuits. 
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tape recorder 

INCORPORATING 'SOUND AND CINE- 
EDITOR JOHN CRABBE 
NEWS EDITOR DAVID KIRK 
ADVERTISEMENT MANAGER ROBIN WELLS 
Editorial and Advertising offices 
LINK HOUSE, DINGWALL AVENUE, CROYDON, SURREY 
Telephone MUNicipal 2599 (16 lines) 

@ Link House Publications Limited, 1965. All rights reserved. 

USA and Japan. The course to be adopted by others will be observed 
with great interest, as will the provision—or lack of it—made by the 
cassette designers for the creative chap who wishes to indulge in 
editing. This, of course, is the crux of the matter from the hobbyist's 
point of view, for if everything is to be available only in 'untamperablc- 
with' boxes we shall either have to give up altogether or start using this 
magazine as a sort of take-it-to-pieces-yourself manual for those who 
don't wish to be ruled by the cassette. 

But perhaps we are being unduly pessimistic, as photography, for 
instance, has survived as a hobby despite the 35mm. film cassette. 
We do, after all, have the advantage that our tapes are not sent away 
for chemical processing before they can be played, and splicing kits 
are cheaper than enlargers. Probably not many of those 200 com- 
petition tapes could have been submitted without some editing and 
splicing, so let us hope that the trend to cassettes—if it really is a 
trend—is balanced by consideration for the poor creative recordist 
who doesn't want his iron-oxide to turn into an iron-curtain between 
creative ideas and technical possibilities. 

OCTOBER 1965 VOLUME 7 NUMBER 9 

editorial 

two items concern us this month : one that may assist the advance in 
popularity of tape recording and another which may hold the seeds of 
destruction for this hobby. 

First on our list is the British Tape Recording Contest, the results of 
which—for this year—are reported on page 391. It is hoped that 
Tape Recorder will play an active part in this competition's affairs 
from now on, despite adverse comments in tnis column from time to 
time. This year, criticisms of apathy appear to have had some small 
effect, as the total number of entries has risen to around 200. But 
although standards were high and the number of competitors has 
risen, we must look forward to the day when, say, one per cent of tape 
recorder owners feel impelled to 'have a go.' The resulting 10-20,000 
entries might be a nightmare to judge, but what a wealth of material 
that would represent—and what a hobby ! 

In introducing our second topic it is useful to speculate about the 
future of the tape machine. Of one thing we can be fairly sure : the 
tape recorder of twenty years hence (if it uses tape at all and not 
magnetic or electro-static discs) is no more likely to operate at speeds 
of 7jr and 3J i/s on two or four tracks of a lin. tape than machines of 
twenty years ago were likely to have made headway at 60 and 30 i/s on 
single-track strips of carbon-coaled paper. Much as we may regret it 
—and we do regret it—in fact, domestic tape recorders in the 1980's 
are likely to be modelled on the anti-hobby, anti-fiddle, cassette type 
of machine, though technical advances will probably mean superior 
performance at even smaller sizes than are presently available. 

The announcement of a cassette model by a major European 
manufacturer just over a year ago was the first step in this direction ; 
the second step has just been taken by three German manufacturers 
who, having agreed upon a standard cassette design, are giving it an 
enthusiastic launching by simultaneously introducing three recorders 
-—one from each company—as well as a range of commercially- 
recorded cassette tapes. That the new cassettes should by some happy 
coincidence be interchangeable with the earlier design is as unlikely as 
it would probably be to the trio's financial disadvantage. A lot of 
manufacturers have made a lot of money out of the audio connector 
and adaptor market, and, unless prompt action is taken by manu- 
facturers themselves to prevent the market being flooded with cassettes 
of different design, a lot of money will be made out of this new market 
before the bottom falls out of amateur recording—as it may if the 
recordist is subjected to ill treatment. 

We shall accept the march against the spool only if and when these 
'pioneers' are joined by other manufacturers in the rest of Europe, the 

373 WORLD OF TAPE 

375 ABC OF TAPE RECORDING—PART 7 
By David Kirk 

378 CONSTRUCT A STROBOSCOPIC TAPE PRINTER 
By G. A. Cloud 

381 TAPE REVIEWS 

382 IMPROVEMENTS TO THE BRENELL TAPE AMPLIFIER 
By J. H. Fisher 

385 SOUND AND CINE 
By Anthony Wigens 

386 TAPE DECKS ANALYSED-THE BSR TD10 

391 BTRC '65 

392 TOWARDS BETTER TAPING—PART 19 
By Gordon J. King 

395 TAPE RECORDER SERVICE—No. 45 
By H. W. Hellyer 

398 THE UNPAID ASSISTANT 
By Derek Lyons 

399 PHILIPS ET1042 10 MIXER REVIEW 
By B. R. J. Plumtree 

403 POSTSCRIPT TO THE KODAK TAPE REVIEWS 

404 CLASSIFIED ADVERTISEMENTS 

406 ADVERTISERS' INDEX 

COVER PICTURE 
Measuring the acoustic performance of microphones and 
loudspeakers is no easy task unless, like Standard Telephones 4 
Cables Ltd., you happen to possess an anecholc room. 
Fibreglass-filled muslin bags, carefully arranged in haphazard 
order, line the walls of such rooms and serve the task of 
reducing reverberation, which might otherwise detract from the 
accuracy of the measurements. A professional capacitor 
microphone is shown undergoing test. 

SUBSCRIPTION RATES 
Annual subscription to Tape Recorder and its associated 
journal Hi-Fi News are 30s. and 32s 6d. respectively in the U.K. 
Overseas rates are 32s. 6d. (U.S.A. $4.50) for each 
magazine, from Link House Publications Ltd., Dingwall 
Avenue, Croydon, Surrey. 
Tape Recorder is published on the 14th of the preceding 
month unless that date falls on a Sunday, when it appears 
on the Saturday. 
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How Kodak's film-coating skills 

set today's highest standard in tape 

Kodak know a lot about surface coating. More than any other 
manufacturer in the world, in fact. This isn't really surprising, 
because one of the reasons for the unrivalled high quality of 
Kodak colour films is the unique evenness of their emulsion 
coatings. 
Now, Kodak have applied these advanced coating skills to the 
manufacture of sound recording tape. The result is a tape whose 
magnetic oxide layer is accurate to within mllllonlhs of an inch. 
No wonder that sound recording engineers all over the world 
have acclaimed it as the finest tape ever made. 
Play it as soon as you can. You'll be getting a higher signal-to- 
noise ratio, better frequency response, a remarkable freedom 
from drop-out and print-through, and, above all, a total 
uniformity in performance. 
There's a Kodak Tape for every recorder, of course, including 
the world's only Quadruple Play tape, for use with battery 

portables (5i hours playing time on a single 3i' reel 1). So next 
time you buy tape do the sensible thing and specify Kodak Tape. 
It will do full justice to your equipment. And it costs no more. 

   i 
1 r ] Post this coupon today. 
■ > 

1 
rib- M* Please send me full details of Kodak Sound 

Recording Tapes. 
ioj 

smms h?i NAME    

1 m 
ADDRESS  

t 

L 

* Kodak Ltd., D<pL 70, Kodak Hoom, Kincmr. Loodoa, W.C2 
e 

Kodak sound recording tapes... the best tapes in the world 
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world of tape 

h 

GERMAN TRIO ADOPT STANDARD CASSETTE 
GRUNDIG, Telefunken and Blue Spot, three of the largest German 

audio manufacturers, have lately agreed upon a standard tape 
cassette design. The three companies are said to believe that cassette 
loading would help to popularise the tape recording hobby and all 
expect to market machines before the end of the year based on the new 
system. The cassettes will contain 300ft. of tape (the width of which 
is not yet known) and the new recorders, expected to sell at some 
£35, will give a playing time of 30 minutes and 1 hour respectively 
on two tracks at 3i and 1J i/s. The German Radio Show this autumn 
will probably see the first models, for which a series of commercially 
recorded cassettes will be available, taken from Decca, RCA-Victor 
and Telefunken disc recordings. 

1966 AUDIO DIARY 
OVER the past few months we have been preparing what is believed 

to be the first diary intended specifically for the tape recording 
and hi-fi enthusiast. Tape track positions and dimensions, tape 
playing time and playback equalisation will be found amongst 50 
pages of data to be included, while information on VHF/FM aerials, 
decibels, equipment interconnections, frequency and pitch, loudness 
and hearing, lists of audo abbreviations, etc., make the diary a 
uniquely useful pocket companion. Further details of the 1966 
diary, and the means by which it can be ordered, will be announced 
in our November issue ; until then we ask that readers wait patiently 
for further information, as the precise details of supply arrangements 
have still to be finalised. 

ROBUK OPEN LEEDS OFFICE 
NEW premises were recently acquired by Robuk Electrical Indus- 

tries Ltd. at 63 Great George Street, Leeds, 1. Stock and 
service facilities there will be available to customers north of the 
Southern Yorkshire and Lancashire border. It is hoped that the 
new depot, operating in close liaison with the head office in London, 
will lead to a greater operating efficiency. 

RSGB EXHIBITION BOOSTED BY RADIO SHOW 
ONE of the very few to benefit from the cancellation of the Radio 

Show is the Radio Society of Great Britain, an organisation for 
wireless enthusiasts which holds its own exhibition annually at the 
Seymour Hall near Marble Arch. The International Radio Com- 
munications Exhibition is being supported this year by Grampian, 
Enthoven Solders, Daystrom and Imhof plus a host of manufacturers 
catering entirely for the amateur radio market. The cancellation, 
say the organisers, has resulted in a greater demand for space and an 
increased number of exhibitors. 

THREE-IN-ONE TAPE HEAD 
RECORDING, playback and erasure can be accomplished using 

. a single double-gap head developed by Sud-Alias- Werke GmbH 
of Germany. The problem faced in developing the component was 
that one limb of the three-limb core would be subjected to the magnetic 
flux on the tape during playback and the recording flux as well as 
erase bias during record. This has been overcome by placing a 
compensating winding round all limbs of the core jointly, in series 
opposition to the winding carrying the signal. The head screening 
cam may form the core of this outer winding, which is so arranged 
that compensation may be varied by altering the coil position in 
relation to the head gap. 

GRUNDIG LAUNCH COMPETITION FOR SCHOOLS 
CLOSING date is 20th December 1965 for the School Recording 

competition announced recently by Grundig. Up to three entries 
are permissible from each school, in any of three sections—Infants, 
Juniors and Seniors. Tapes, recorded by pupils with or without the 
aid of a teacher, should be no longer than ten minutes and can cover 
any subject. Three TKI8L Automatic tape recorders will be pre- 
sented to the winners of each section. Further details are available 
from : Grundig (Great Britain) Ltd., Newlands Park, Sydenham, 
London, S.E.26. 

FACTORY TRAINING BY TAPE 
HAVING been used successfully at the SKF factories in Gothen- 

burg, Sweden, a new factory teaching system employing tape 
recorded instruction in the use of machine tools has been introduced 
at the Skefko Ball Bearing Company of Luton. Machine operators 
are taught, after a brief introduction to their task from a trained 
supervisor, from tape recordings, communicated over an induction 
loop and thence through a portable transistor amplifier to head- 
phones. 

COPYRIGHT CONFUSION ENDED IN GERMANY 
AFTER a lengthy and bitter struggle between the German Per- 

forming Rights Society and tape recorder manufacturers and 
users, a solution has been found to the Copyright problem which, 
it is hoped, will please all concerned. A royalty of no more than 
5% of the recorder's retail cost will be payable by the manufacturer 
for every machine produced. This will allow the user to record 
whatever he wishes, without recourse to further permission or payment. 

NEW T.R.M. CATALOGUE 
PLUGS, sockets, fuses, drive-belts and accessories are detailed in 

the latest Tape Recorder Maintenance Pre-Packed Spares cata- 
logue. All items other than belts are illustrated and priced and 
include plug and socket leads from which almost any combination 
yet manufactured for the audio market can be connected. Sets of 
drive belts are available for Philips, Cossor, Stella, Grundig, BSR, 
Korling, Walter and Minivox machines with prices ranging from 
22s. to 2s. 6d. Full details of model numbers, quantity of belts per 
set and cost are given. 

Distributor : Tape Recorder Maintenance Ltd., 323 Kennington 
Road, London, S.E.11. 

NUSOUND INTRODUCE NEW SALES TECHNIQUE 
WITHIN weeks of being taken over and expanded by City & 

Essex Tape Recorder Centres, the Nusound group of audio re- 
tailers have introduced an original sales technique aimed at the tape 
recording market. Three of the six London premises specialising in 
tape equipment will shortly be concentrating on displaying, demon- 
strating and selling the products of a single manufacturer. Customers 
may, therefore, look forward to a brighter winter of Ferrograph- 
months, Revox-months and /f/xu-months. 

NEXT MONTH 
construction of a low-to-high impedance microphone booster 
will be described by Gordon King in a feature independent of 
his Towards Better Taping series, in our November issue, to 
be published on Thursday, 14th October. Also in this issue, 
Alec Tutchings will review the new Magnavox Studiomatic 
Tape Transporter, while Martin York offers advice on editing 
holiday tapes. 
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DAYSTROM 

Compare any Heathkit model 
for price, performance, quality 

The first choice 

in Hi-Fi Equipment 
One cannot compromise with high-fidelity. The only way to save money 
is by building the models yourself. 

OUR WIDE RANGE INCLUDES :— 

Eas« of attcmbly it guarantood—even for those without previous experience—by 
the comprehensive yet simple stcp-by-step construction manuals supplied with every 
Heathkit model. 
Because you build them yourself—Heathkit units cost considerably less than 
comparable prc-assembled equipment. You cannot buy the parts any other way as 
cheaply. 
Every Heathkit product—assembled in accordance with our instruction manuals 
is guaranteed to meet published performance specifications, or your money will be 
cheerfully refunded. 
By taking advantage of our convenient credit terms—you can enjoy your model 
right away and pay for it in easy monthly instalments. 

AUDIO 
Cabinets, Turntable Units, Mono and Stereo Amplifiers, Pickups, Speaker Systems, 
Mono and Stereo Control Units, Tape Preamplifiers, Tape Decks, etc. 
RADIO 
AM/FM and FM Tuners, Transistor Radios, SW and Communication Receivers. 
TEST INSTRUMENTS 
A range of Audio Test, Home Workshop, Service, and Laboratory Instruments. 
MISCELLANEOUS 
Children's Hobby Kits, Tool Kits, Intercom, Electric Organs, and a wide range of 
Amateur Radio Gear. 

SEE THE COMPLETE HEATHKIT RANGE IN THE FREE CATALOGUE 

FM TUNER 

MONO AMPLIFIER 

i) 
TAPE PRE-AMPLIFIER STEREO CONTROL UNIT 

TAPE DECKS 

I TRUVOX 
STUDIOMATIC » 

AM/FM TUNER 

4 *0* * I ' 

STEREO AMPLIFIER 
"COTSWOLD" 

FOR THE TAPE ENTHUSIAST 
•MAGNAVOX' STUDIOMATIC DECK 
A quality low-priced mono i-track unit £14 19 6 
Total price with TA-IM preamplifier £34 17 6 

Special packaged price £31 5 6 
TRUVOX D.93 DECKS 
Highest quality stereo or J-track units (please state 
preference)  £36 15 q 
Total price with TA-IS preamplifier £62 5 0 

Special packaged price £58 10 0 
HI-FI FM TUNER, Model FM-4U (in two parts) 
Tuning unit (FMT-4U) (inch P.T.) £2 IS 0 
IF Amp and power supply. FMA-4U  £13 13 0 

Total price kit £16 8 0 
HI-FI AM/FM TUNER. Model AFM-I (in two parts) 
Tuning unit (AFM-TI) (incl. P.T.) £4 13 6 
IF Amp and power supply. AFM-AI £22 11 6 

Total price kit £27 5 0 
A tuner requires an audio amplifier 
EQUIPMENT CABINETS 
A wide range available including kits, assembled models 'left in the 
white' for finish to your own personal taste. And RECORD HOUSING 
fully finished cabinets. 
 A wide range of speakers, microphones, etc.  

New Model!! 
TRANSISTOR MIXER TM-I 
A must for the tape enthusiast. Four channels 
allow recording from a wide variety of sources, 
e.g.. dynamic and crystal microphones, tuners, 
record players. Kit £11 l£ 6 

Assembled £16 17 6 

FOR THE HI-FI ENTHUSIAST 

6 Watt QUALITY STEREO AMPLIFIER, S-33H 
With high sensitivity necessary for ceramic pickups such as 
the Decca Deram. Kit £15 17 6. Assembled £21 7 6 
18 Watt DELUXE STEREO AMPLIFIER S-99 
Within its power rating this is an outstanding amplifier. 

Kit £28 9 6. Assembled £33 9 6 
STEREO CONTROL UNIT USC-I 
With variable filter, switched rumble filter, etc. 

Kit £19 10 0. Assembled £26 10 0 
5 Watt MONO AMPLIFIER MA-5 
A reasonably priced unit. Inputs for Gram, Radio. 

Kit £10 19 6. Assembled £15 10 
'COTSWOLD' QUALITY SPEAKER SYSTEMS 
Full frequency range 30-20,000 c/s. 3 speaker systems. 

Kit £25 12 0. Assembled £33 17 
HI-FI LOW-PRICED SPEAKER SYSTEM 
Frequency range 40-16.000 c/s. Two-speaker system. 

Available (bookcase) kit £1117 6 incl. P.T. 
(with legs) kit £12 12 0 incl. P.T. 

All speakers supplied "in the white" for finish to own taste. 

New "International Class" 
40 Watt TRANSISTOR STEREO AMPLIFIER 
AA-22U 
Offers a realism and beauty of sound never before 
obtainable at such a competitive price. Professional, 
slim-line styling, beautiful walnut veneered cabinet. 
20 transistor, 10 diode circuit. 

Kit £43 18 0. Assembled £68 16 0 

^ r> 

REMEMBER 'PACKAGED DEALS' SAVE YOU MONEY. All purchases of associated Hi-Fi equipment totalling over £40 at one time qualify for inclusion 

FREES 

BRITISH HEATHKIT CATALOGUE 
Many other models 
Covering a wide range, including electronic models 
for the home, workshop, service bench orlaboratory. 
'Amateur' gear, SW and Radio Receivers. 

SEND FOR DETAILS NOW ! 

70 DAYSTROM LTD. 
Without obligation, please send me 

DEPT. HT-9 
GLOUCESTER, ENGLAND 

TICK HERE 
FREE BRITISH HEATHKIT CATALOGUE 
FULL DETAILS OF MODEL(SI   
Kindly writ, below in BLOCK CAPITALS 
NAME   
ADDRESS  
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variable-frequency tone generator would probably be somewhat better. 

In practice, the response of even the most expensive semi-profes- 
sional tape recorder would undulate to some extent over this range, 
though the undulation would be small, and manufacturers normally 
specify the variation in output level occurring between two frequency 
figures. This variation is measured in decibels (the name originated 
from that of the inventor of the telephone—Alexander Graham Bell— 
and is generally abbreviated to dB). Decibels will be examined in a 
later article, but for the moment we will content ourselves with the 
knowledge that the response in fig. 1 is plus-or-minus zero dB (flat) 
from 33 c/s to 13 Kc/s, while stretching from 20 c/s to 20 Kc/s for 
variations of —3dB. If there were a rise to -i 3dB at, say, 4 Kc/s 
(dotted line), the response would then be specified as 20 c/s—20 Kc/s 
±3dB. 

This would be analogous to the Meteorological Office announcing, 
for its own reasons, that water in the Thames Estuary is "flat" within 
plus or minus six inches, thus conveniently accommodating the ups and 
downs due to small waves. 

Plotting a frequency response curve is an easy matter, requiring a 
signal generator, an AC voltmeter (preferably a valve voltmeter) and a 
sheet of graph paper. The signal generator is designed to produce 
constant tones, the frequency of which can be varied and at the same 
time read from a calibrated grille. Two important requirements of this 
instrument are that the calibration should be accurate and the output 
level constant over a wide range of frequencies. Connecting the 
generator to a tape recorder input, and connecting the voltmeter leads 
across a resistor in series with the record head, will show, in most 
cases, that the frequency response has remained approximately flat. 

This gives constant current into the record head and corresponding 
equal magnetisation of the tape coaling. On playing back the recorded 
tone sweep, however, it will be found that the replay head output is 
far from flat. High and middle frequency tones are more prominent 
than bass-frequencies, and careful plotting of the head output reveals 

(continued on page 377) 

of tape recordin 

WHEREVER tape recorders, amplifiers, radio tuners or loud- 
speakers arc discussed, the term frequency response will be met. 

A typical response curve is shown in fig. I (solid line) and this could 
apply to some of the above items. The curve tells us that the equipment 
operates just as efficiently in the region of 30 c/s as it docs at high 
frequencies of around 10 Kc/s. To be more precise, it is "flat" from 
some 33 c/s to 13 Kc/s, and tones of a fixed input level will receive 
equal treatment between those frequencies, giving the same output. 
A frequency response as good as this would, in fact, be rather difficult 
to obtain from a tape recorder—though the output of a reliable 
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ABC OF TAPE RECORDING CONTINUED 

that the voltage level doubles for every doubling in frequency, at least 
up to the 1-2 Kc/s region. 

Many tape recording tyros with an experimental turn of mind who, 
having discovered just how far one can go without getting 250V 
across the fingers, have connected the output of replay heads (possibly 
the unused segment of a ^-track head) to a conventional amplifier, will 
have noticed the "tinny" quality that results. The explanation is quite 
simple. The voltage induced in the coil of a replay head is proportional 
to the rate-of-change of magnetic flux, which means that the constantly 
magnetised tape produces a field that changes direction increasingly 
rapidly as the frequency rises—hence the tipped response as in fig. 2 
and the need for equalisation. Just as the hi-fi enthusiast might turn 
up the bass and turn down the treble of his amplifier to compensate 
for an excessively 'bright' gramophone record or radio broadcast, 
so it is necessary to distort the tape replay response to obtain the 
original "flat" condition. An equaliser is incorporated for this purpose 
in the replay preamplifier and is best pictured as a pre-set bass-lift/ 
treble-cut tone correction, operating independently of the main tone 
control. The response of such a circuit is illustrated in fig. 3 (solid 
line), which is the approximate reverse of fig. 2. 

It will be noticed that the steady slope does not extend to high 
frequencies. This is because practical replay heads have finite gap 
widths and, as the recorded wavelength becomes shorter, so the head's 
ability to 'resolve', the magnetic information declines. For this reason 
there are agreed standards for tape replay amplifier response curves, 
according to which the curve 'flattens' above a certain frequency, 
depending on tape speed. The solid curve in fig. 3 follows the current 
D1N/CCIR recommendation for 3i i/s, with a 'turnover' frequency 
around 1140 c/s. This is the effective point of departure from the 
horizontal, placed by convention at a distance of 3dB. 

In addition to this basic replay equalisation, a certain amount of 
'doctoring' takes place in most recorders to compensate for additional 
HF head losses—sometimes in the record circuits, sometimes on the 
replay side. The right hand dotted line in fig. 3 is an example of the 
type of replay frequency curve that might be found in practice, though 
the 'peak' might equally well appear in the record circuit response. In 
fact, we were over-simplifying matters slightly in saying that the signal 

at 3J i/s is therefore expressed as 140uS (nS being a convenient abbrevi- 
ation for microsecond). While we arc on the subject, a thousandth of 
a second is termed a millisecond, in turn abbreviated to mS. 

The connection between 140 millionths of a second and a curve on 
a frequency response graph may seem mystical. In fact 140i/S refers 
not to the equalisation curve itself, but to the circuit needed to produce 
it. An equalising circuit with a lime-constant of I40;/S will produce a 
frequency curve of a certain shape—in fact the curve of fig. 3. 

This time-constant is not, however, so suitable for tape speeds other 
than 3J i/s. Table 1 shows the recommendations of the three bodies 
for tape speeds from 15 to l| i/s a The time-constant of 280!iS for the 
lowest speed is not in fact a DIN or CCIR standard but is included in 
the same row because of its obvious logical relationship to the higher 
speed standards. 

Whenever the tape speed switch of a domestic recorder—other than 
the very cheapest—is thrown, two things occur. The tape drive is 
altered—usually by moving an idler or pulley wheel to another position 
relative to the motor spindle—and a few equalisation components in 
the replay preamplifier are switched in or out of circuit. The two 
actions are generally achieved with a single control knob which 
operates the mechanical function and has a multi-way switch mounted 
beneath it. These components govern the lime-constant of the tape 
amplifier and thus, by switching them in and out of circuit, the record/ 
replay characteristics can be altered to suit the tape speed. 

This time-constant business is not so mysterious as it might at first 
appear, for various types of response characteristic are obtained by 
combinations of resistors and capacitors, and any such combination 
has a time-constant which is quite simply the time taken for a capacitor 
to charge up to a certain agreed fraction of the applied voltage, in fact 
63.2%. The actual t-c figure (in seconds) is obtained by multiplying 
the values of C in microfarads (|iF) by R in megohms (M) ; thus the 
140;iS t-c is obtained by 1M and 140 picofarads (million-millionths of 
a Farad)—i.e. one times .OOOI4[iF—.00014 sec. or 140|<S—or by I00K 
and .0014aF, and so on. So we see that any combination of R and C 
having this particular t-c will give the desired frequency response. 

Capacitors have a property called reactance, a sort of resistance to 
AC. This rises as the frequency is lowered (with inductors it falls) and 
by combining capacitance and resistance it is possible to produce 
various types of frequency response. In a simple R/C circuit the 
frequency at which the reactance of the capacitor equals the resistance 
of the resistor is called the turnover-frequency, this being the point 

TABLE 1 Equalisation Time-Constants 

15 i/s 71 i/s 3J i/s 1i i/s 
DIN/CCIR 35/tS 70 140 pS 280/tS 
NARTB 50 /iS 50 pS 90/tS 90 PS 
Old CCIR   100 pS 200 fiS   

TABLE 2 Turnover Frequencies 

15 i/s 711/s 31 i/s 11 i/s 
DIN/CCIR 4.5 Ke/s 2.3 Kc/s 1.14 Kc/s 570 c/s 
NARTB 3.2 Kc/s 3.2 Kc/s 1.8 Kc/s 1.8 Kc/s 
Old CCIR   1.6 Kc/s 800 c/s   

applied to the record head is identical, except in overall level, to that 
at the input. In an attempt to counteract head-gap losses, the recording 
preamplifier itself often boosts HF signals slightly. This makes it 
necessary to ensure that tape amplifier designers adhere to standard 
replay responses in order to allow interchangeability of tapes from 
machine to machine. 

To 'recommend' a set of frequency curves might seem a difficult 
task, especially as the curve already mentioned is one of several 
equalisation standards, known as DIN, CCIR, and NARTB (the latter 
often shortened to NAB). Verbal description would hardly be accurate, 
while graphical illustration is easy to misinterpret. The three bodies, 
therefore, use another method of describing the curves ; they specify 
them, not in terms of frequency and level, but in microseconds 
(millionths of a second). The DIN recommendation for equalisation 

where the response has departed from "flat" by just 3dB. Tape replay 
compensations may, therefore, also be defined in this way, and the 
turnover-frequency equivalents of the time-constants in Table 1 are 
given in Table 2. 

Looking back to fig. 3, the turnover frequency is marked at 1,140 c/s, 
and a combination of resistors and capacitors giving a time-constant of 
I40iiS will automatically produce a turnover at this frequency. The 
time-constant alone, however, does not necessarily convey all the 
information needed of the response curve, since a small additional 
treble "bump" has still to be accommodated in some cases, as explained 
in connection with the dotted part of fig. 3. 

But I think we have gone far enough for this month, as further 
progress requires a closer look at the decibel, and space has been 
booked for this next month. 
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THE writer published, in the May 1963 edition of this journal, a 
method of drawing a stroboscopic disc. Later, J. A. Hamilton, 

in his article, The Why and How of a Stroboscopic Tape (February 
1964),statedthatinmany taperecorders it was not possible tofit astrobo- 
scopic disc to the capstan and that the ideal condition was to have a 
stroboscopic tape so that any change of speed due to drag or accelera- 
tion of the tape spools could be observed. He considered loops 
unsatisfactory and gave his method of hand-drawing a strobe tape. 

The writer confesses that he is too lazy to try Mr. Hamilton's method 
of hand drawing, especially if a few hundred feet of tape are required ; 
but it was Mr. Hamilton's remarks on the theory of persistence of 
vision and the effect of any slight inaccuracies of drawing that set the 
writer thinking. Why not print a line of dots, such that one hundred 
dots covered a distance of 7J- inches ? The obvious thing was a cog 
wheel on which the tips of the teeth picked up ink and deposited it 
on to white leader tape. 

The diameter of the cog is of no great importance, what is wanted is 
that it shall make one hundred marks or very slightly less (e.g. 97) in a 
distance of 7iin. If it makes, for example, 95 marks in 7iin. it means 
that its circumference is slightly too big and wants reducing. (The 
method of doing this will be given later.) If it makes more than one 
hundred marks then the circumference is already too small and 
nothing can be done to increase it, therefore the cog wheel is of no use. 

The method of testing is simple. Take a sheet of smooth white 
paper and lay it down on a hard table top, next place on top of the 
paper a sheet of typewriter carbon tissue, carbon side against the paper. 
Take the cog wheel and run it along the back of the carbon paper, 
using a ruler as a straight edge. Be sure that the distance that the cog 
wheel is rolled is at least 8 inches. Remove the carbon paper and 
select a suitable tooth mark and measure off accurately 7iin. Now 
count the number of tooth marks in the distance of 7-iin. If there are 
100 you are indeed fortunate. If the figure lies between 100 and 93 

AXLE ROD BUSH WHEEL 
N<.24,24t OR 

DOUBLE ARH CRAHK 
N(.62k 

COLLAR WITH 
SCREW H».59 WOOD SCREW 

FIG. 3 
WOODEN BASE' 

Fig. 2, left, shows the 
author's verson of the printer. 

CONSTRUCT A 

STROBOSCOPIC TAPE 

PRINTER BY G. A. CLOUD 

Fig- 1 shows the general principle of a printer and fig. 2 shows the 
writer's home-made version. The first problem was to find a suitable 
cog wheel—the Meccano series unfortunately proved unsuitable and a 
well known firm of model makers were unable to help from their 
standard range. It was then decided to see if there were any gear 
wheels used in clocks that would be suitable. Fortunately one was 
found that could be slightly modified so that it printed exactly one 
hundred dots in 7i inches. 

It is no use going to a high class jeweller; one wants to find an 
old-fashioned clock repairer who never throws anything away. 
Fortunately for the writer a friendly watch repairer was found who was 
willing to co-operate after the problem had been explained to him. He 
produced from his workshop a large, very pre-war, biscuit tin full of an 
amazing assortment of cog wheels that had been stripped from all sorts 
of old clocks. He explained he had no time to spend on sorting out the 
tin, but the writer could borrow the tin and sort out what was wanted 
and return the rest, which was accordingly done. 

then it should be possible to decrease the circumference so that, after 
modification, it will print exactly 100 marks in 7-iin. If possible, 
select three or four suitable wheels in case one or two are spoilt in 
making the modifications. The writer's cog wheel before modification 
had a diameter of 3.4cm. and had 54 teeth. On test it gave 94 lines per 
7iin., after its circumference was reduced it gave exactly 100 marks in 
the same distance. 

Although the writer has a small lathe, it was decided not to use it 
because many readers may not have one. A popular home power tool 
was used instead. The power tool should be fixed rigidly in a hori- 
zontal position, preferably in its own bench clamp. 

The cog wheel is fitted in the chuck and arranged so that its top 
rotates towards the operator. While the cog wheel is rotating at full 
speed, the top is very gently filed with a flat file ; care must be taken 
that the file is held parallel to the spindle of the cog wheel. 

The work must be stopped frequently and the cog wheel removed 
and tested by the method given, until 100 marks are recorded over a 
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distance of 7Jin. Accurate measurement is imperative at this stage. 
It is not proposed to give exact details of construction because most 

experimenters will probably want to use as much material as possible 
from the junk box and will have different ideas of layout. 

The following tips may be of help ; 
The writer used mainly Meccano parts left over from other experi- 

ments and because individual pieces can be bought. 
When buying Meccano parts it is advisable to ask to be allowed to 

test and select any of the parts that have to rotate, particularly flange 
wheels No. 20, bush wheels No. 24 and No. 21B. The best method is to 
slacken off the grub screw and spin it on an axle rod—select only those 
that run true. 

Fig. 3 shows the method used in constructing the tape guides, while 
fig. 4 shows the inking roller, which was a No. 20 flange wheel. This 
was rotated by friction from the cog wheel, while the flange wheel 
picked up the ink from the trough and deposited it on the tips of the 

correct viscosity for printing. A large number of experiments were 
conducted : Some ink could not be completely removed, and left a 
'ghost' image, others flaked off when dry, and some easily smudged 
when dry, while others would not print onto the tape. 

The following was finally adopted : Polycell wallpaper adhesive was 
used as the thickener in the ink. A small packet was obtained and one 
level teaspoon was dissolved in 1 pint (20fl.oz.) of cold water and 
kept for 48 hours before use, as the stock solution. Parker's Super 
Quink black ink (not blue-black) was chosen and must be added in 
four pans to every one of Polycell solution. This ink has proved 
satisfactory so far and can easily be washed off with water, leaving no 
trace, or ghost image. Plain white leader tape without any printing on 
it was found a satisfactory base. 

It was found necessary to have two people to operate the printer. 
In the writer's case the unit was set up on the kitchen table (with much 
newspaper under it and with constant assurances to the 'better half 
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teeth of the cog. Note that in fig. 1 and 2 the ink roller and ink trough 
are mounted onto a weighted lever, so that the inking roller is always 
under slight pressure against the cog. Rubber hot water bottle stoppers 
make good sliding weights. 

The ink trough was made from a piece of tin (cut from an old fruit 
container) bent into a 'U' shape. Length was 7cm. and width 1.5cm. 
The open ends were filled in with a block of Plasticine (any modelling 
clay would do if you do not want the trouble of soldering tin piccs 
onto the ends). 

The tape roller drive (fig. 5) shows the method of construction. It is 
important that the width is exactly the width of the tape. The tape 
must not be allowed to wander from side to side ; if it does, the line of 
printing will not be parallel to the side of the tape. A wooden cotton 
reel was mounted on an axle rod (see fig. 6 for a method of mounting), 
and fitted into the chuck of a power tool; one of the rims was filed off 
while it was being rotated. Then a section of the wood, the width of the 
tape, was cut off. This was done by keeping the cotton reel rotating and 
slowly sawing with a Junior hack-saw. By using this method the iin. 
cut off the cotton reel had both sides parallel to each other. Finally, 
it was glued (Evostick or Boslik) between two bush wheels. 

Fig. 6 shows the method of constructing the feed tape reel holder. 
The tape spool is pushed up against the 2Jin. diameter face plate No. 
109. Unfortunately the diameter of the hole in the' spool is much 
larger than the diameter of the axle rod, and as there are no cones in 
the Meccano series of parts the hand rail support No. 136 is fitted into 
the spool hole and centres the spool. The rest of the projection of the 
hand rail support is cut off, so that one is left with a sphere that can be 
slid along the axle rod. 

After the first few trials it became evident that the ink should have 
the following properties : It should be easily removed without leaving 
any trace so that the tape could be re-used if the printing went wrong. 
It did not smudge, did not flake when the tape was bent, and was of 

that neither kitchen nor house was going to be wrecked), while his 
young daughter took hold of the free end of the tape and walked 
slowly in a straight line away from the printer—in this case, out of the 
kitchen and down the hall to the front door. The speed of the printer 
was controlled by the writer (about one turn per second) on the handle 
—see fig. 5. The helper only kept the film reasonably taught, after 
the maximum possible length of printing was done (length of kitchen 
plus hall) the tape was carefully layed face upwards on the floor and 
left to dry (about 15 minutes). 

To resume printing the ink roller was held away from the cog and 
given a few turns to recharge it with ink and then the printing continued 
from when it had stopped. Any odd imperfections in the printing are 
easily touched up by using a little of the ink on a pen or very fine artists' 
brush. 
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And we agree that's the best way to find out! 

Take 4 tracks ... 3 speeds... 2 speakers ... a 
handful of transistors... an inspired circuit 
design and build them into a solid state 
tape recorder with 4 watts output, bass and 
treble controls, a Vu-meter and a wooden case 
that's styled as new as tomorrow.... and what 

have you got? The magnificent new LZ 102... 
one of the great new generation of quality 
tape recorders from Elizabethan. People keep 
telling us they've heard how good it is.. .When 
you hear it for yourself, you'll agree with 
them and us! Recommended retail price 49 gns. 

the Sound alone tells you it's ATn A A 

CllalUt)MI(ill 
380 
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tape reviews 

CLASSICS GEORGE GOODALL 
JAZZ 4 FOLK TONY FARSKY 
SPOKEN WORD MAURICE PODBREY 

KODALY Hary Janos Suite, and 
other items. Philharmonic Sym- 
phony Orchestra conducted by 
Artur Rodzinski. World Record 
Club TT396, 3| i/s twin-track 
mono. 29s. 

PLEASANT though the Dances of Galanla and the Marosszek 
Dances are, it will be for the Hary Janos snite that people buy this 

tape record. Janos, with his tale of heroic deeds in battle, and of 
consequent recognition by royalty, was a sort of Hungarian Walter 
Mitty. It is his story that is the programme for this colourful suite. 

I am sure that no one could be anything but charmed by the 
performance recorded here. I know I was, and the recording itself is 
very good too. In fact, in terms of recording quality this is one of the 
best mono tape records I have heard. It is well worth playing through 
wide-range speakers to hear with extra depth the bass drum cannons, 
and with extra vividness the clashes of percussion in The Bailie and 
Defeat of Napoleon. Warmly recommended. G.G. 

mainstream musician and leader, 
Bruce Turner, is encouraging. 

Few mainstream jazzmen could 
have taken part in as many 
memorable sessions as Buck 
Clayton. It is therefore some- 
what disappointing to find that 
the recorded results of the meeting 
of Hump and Buck are less 
satisfying than one might reason- 
ably have expected. Despite 
some fine playing from all con- 
cerned, much of the jazz on this 
tape fails to achieve the easy 
relaxed atmosphere of good mainstream. 

By far the best thing here is the beautiful slow blues Fondue Head, 
so named to celebrate an encounter baritone-player Joe Temperley 
had with a Swiss melted cheese dish. In a succession of fine solos, 
Joe Temperley deserves a special credit. Danny Moss is featured on 
Autumn Leaves in duet with Clayton, and what a fine tenor player is 
Moss. 

Throughout, there is a great deal of Hump and Buck playing in 
combination and individually. Some especially fine moments occur 
on the Clayton original Me and Buck, with Buck playing trumpet and 
Hump blowing rich tones from a tenor horn. The other good numbers 
are Tam and a very pleasing arrangement of Sentimental Journey. 

If you like Hump, Clayton and Mainstream then this is probably a 
worthwhile buy for five out of the eight titles. T.F. 

ind lltick 

SAMUEL BARBER, FREDERICK DELIUS Concertos for violin and 
orchestra. Robert Gerle (violin) and Vienna State Opera Orchestra conducted 
by Robert Zeller. World Record Club TCM59. 3i i/s twin-track mono. 29s. 
POSSIBLY Samuel Barber's music is less well known to English 

concert goers than that of Delius. To my mind there is no real 
connection between the two works performed on this tape except that 
the lives of the composers overlap in time. Barber is American bom 
and bred and his music is warmly romantic, demanding a degree of 
emotional involvement from his listeners. Delius, if it is possible to 
classify his work at all, is more like a French impressionist. Though 
English by birth, the more settled and productive years of Delius's life 
were spent in France and much of his music has a 'picturesque', rather 
formless quality that one associates more with Ravel or Debussy. 
Direct comparisons of this kind are not desirable, of course, but do 
sometimes serve to give an idea of a particular composer's style. 

Samuel Barber's violin concerto is a splendid work, characterised 
in the main by rich melodies with an exciting 'presto' as a finale. 
There are occasional dissonances to remind the listener that this is 
twentieth century music. Robert Gerle is a violinist who is better 
known in America than over here. It is interesting to note that for a 
time he was a pupil of Enesco, who was also Menuhin's teacher for a 
time. His style is well suited to the music and he sweeps his way 
through the whole concerto with absolute conviction. 

The Delius concerto is a different type of composition. Framed in 
one continuous movement, the outlines of its form are obscure, and the 
listener needs to hear the work a few times before the construction of 
the work becomes evident. In this work Gerle makes too much use of 
'slides' and a romanticised style of performance not really suited to 
Delius, but this may well be a purely personal impression. 

The sound of the orchestra is full and rich, the whole tape being 
very well recorded. For me at any rate, this was an interesting and 
enjoyable issue. G.G. 

ME AND BUCK Humphrey Lyttelton (trumpet and tenor horn) and Buck 
Clayton. World Record Club TT324, 3i i/s twin-track mono. 29s. 
NOT very much mainstream jazz is played in Britain today ; the 

Lyttelton band is the only group that has remained clearly visible 
on the British scene throughout the last ten years. But now there are 
some signs of a revival of interest in mainstream here. The widespread 
acclamation given to the recent reappearance of our most outstanding 

BEN WEBSTER MEETS 
COLEMAN HAWKINS In a 
Mellow Tone, Time alter Time 
and others. World Record Club 
TT402, 3J i/s twin-track mono. 
29s. 

A MEETING of three giants of the tenor saxophone—Hawkins, 
Webster and Johnson—should have produced some memorable 

jazz. Perhaps after so many great recordings produced by the "summit 
meeting' formula we have come to expect too high a standard from 
such get-togethers, but even after allowing for this, I still find this tape 
a disappointment. 

It is suggested in the notes provided that we sample De-Dar, the 
closing item, first. Certainly this slow blues is very fine—it is a pity 
that most of the remainder doesn't even approach it. The saddest 
part is that Hawkins's solos are uniformly poor and overshadowed by 
those of Webster and Johnson. 

It is really Webster who makes the best contributions throughout 
the forty-three minutes of this recording ; all his solos are good and 
achieve great swing with a remarkable economy of notes. The ballad 
Time after Time features Webster playing the beautiful, breathy, 
delicate tones that only he can produce to such effect with slow 
numbers. 

The single outstanding solo is that of Bud Johnson on a twenty 
minute version of Mellow Tone. Bud Johnson, who plays in the cool 
style associated with Stan Getz, deserves more recognition, not only 
for his playing but also for his little known but important rfile in the 
development of modem jazz in the mid-forties. The rest of the group 
consists of Roy Eldridge on trumpet, Jo Jones drums, Les Spann 
guitar, Ray Brown bass, and Jimmy Jones drums. T.F. 
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THE modifications to oe described were originally intended for 
the Brenell Mk. 6 Series II tape amplifier, but could be applied 

with advantage to many other high quality domestic tape recorders. 
The original amplifier is fairly conventional, having an EF86 first 

stage followed by half an ECC83 with switched feedback to the cathode 
of the first stage to determine frequency characteristics. After the 
volume control comes a triode driver stage and an output pentode 
EL84, which doubles as bias and erase oscillator during recording. 
On playback, feedback is taken from the output transformer secondary 
via the tone control to a small undecoupled resistor (shorted on 
record) in the cathode circuit of the driver stage. An EM87 magic 
eye, or ECC83 and meter, provide record level indication. A high 
impedance monitor output is provided from the anode of the driving 
stage and a low-level equalised output at high impedance is available 
on replay from the coaxial socket at the back of the amplifier, connected 
to a potential divider in the anode load of the first triode. 

Basically this is a good circuit for a high quality domestic machine 
and is obviously the result of considerable thought and experiment. 
The wide prejudice against single-ended oscillators appears fairly 
unfounded in this case, as results compare very favourably with many 
push-pull oscillators in terms of purity of waveform and low residual 
bias noise. This is partly due to the valve being slightly under-run, 
which avoids saturation of the ferrite core in the oscillator coil. 
There is a tendency for bias frequency to be a little lower than quoted, 
but it may not be worth the considerable effort involved in squeezing 
out the extra few Kc/s, particularly as very few signal sources available 
to the average amateur contain much of any practical use over 
10 Kc/s. 

The bias is usually adjusted for the lower speeds, and to make full 
use of the potential of this machine at higher speeds it is worth adjusting 
the value of the bias feed series resistor to give optimum bias for the 
speed generally used (or it may be replaced with an adjustable control). 

This has been dealt with in past issues of Tape Recorder. 
As on most amplifiers of this kind, performance can be improved. 

Fig. 1 shows the original drive stage for the record head. The monitor 
output presents an unnecessary AC load to the anode of Vj with 
consequent (very slight) deterioration of the possible distortion figure: 
this should therefore be disconnected (and the 220K resistor removed), 
as the high source-impedance is not suitable for some headphones 
and with the bias knocking around it could be difficult to use with 
external monitor amplifiers. Removing the resistor also increases the 
stage gain slightly. 

An improvement in recorded distortion can be obtained by removing 
the decoupling capacitor in the cathode circuit of the driver stage. 
This change introduces about 6dB of feedback and therefore reduces 
input sensitivity by half, but as initial sensitivity is quite high the 
amplifier still remains suitable for use with low output ribbon 

microphones. The harmonic distortion is approximately halved and 
subjective comparisons suggest that the intermodulation distortion 
may be better, provided there is adequate biasing. This gives one a 
maximum recording level determined by the tape rather than the 
amplifier, which is particularly worthwhile for master tapes at the 
higher speeds. 

A small amount of additional pre-emphasis can be given to the 
highest audio frequencies if desired by connecting a very small capacitor 
across the now undecoupled 1.2K cathode resistor of the driver stage 
(fig. 2): the exact value must be found by experiment, depending on 
the bias adjustment and the tape used ; in any case the emphasis is 
limited to 6dB (the amount of feedback introduced at lower frequencies) 
and the capacitor should be kept as small as possible to avoid lift too 
far down the high frequency spectrum which might result in high 
frequency distortion and unnecessary degradation of the signal-to- 
noise ratio. A value around 0.01 jiF or a little more should be adequate. 

To exploit the reduced distortion, a better level indicator circuit can 
be provided. An ideal indicator circuit should measure accurately 
and with negligible overshoot all peaks lasting longer than about 
2.5/1$, and it should present a negligible load to the driving stage. It 
should have a logarithmic scale which is more useful than a linear 
one, as this covers a wider signal range; it should give one time to 
read the peak without strain but not mask the following peaks too 
much; and it should be stable. Except those fitted to some of the 
best professional equipment, most commercial indicators fall far 
short of this and are virtually useless except when recording from a 
source such as radio or disc where the programme material is already 
compressed so that all peaks come below a certain level. 

The ideal is a true PPM circuit, but this is expensive and requires a 
considerable power supply which the Brenell power pack cannot 
deliver. If one examines the Brenell indicator circuits (fig. 3) one sees 
that the source-resistance is much greater than IOOK, so that the 

charging time-constant is greater than KVS, which is too long. In 
the case of the magic eye, C cannot be reduced much as the discharge 
time-constant is limited by the back resistance of the OA81 (approxi- 
mately 1 Meg.) and anything much shorter becomes difficult to read. 
There arc no problems of inertia with the magic eye beam, of course, 
for this purpose anyway! In the meter circuit, C is already too small 
to give a satisfactory discharge time with the relatively slow-rising 
meter used. 

The solutions in fig. 4 lack the ability of the PPM to read peaks on 
both halves of the cycle, but nevertheless peaks and not an average are 
read for one half cycle, and the difference in practice hardly justifies 
the expense of a PPM with equipment of this sort. If both halves of 
the waveform are to be read, the meter stage must be preceded by a 
phase splitter as in fig. 5. 

Use is made of the high, but finite, back-resistance of a silicon 
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diode, which is used to provide the leakage resistance through which 
the charged capacitor between grid and earth slowly discharges. Cheap 
surplus silicon diodes can be used and these typically have a very 
high back-resistance — which is thermally stable as the diodes 
are silicon—and with the capacitors shown give the discharge time- 
constants of about one second for the MB circuit, and two seconds for 
the meter circuit, which can use a normal medium-speed meter move- 
ment (ImA or less) as found on some recorders, including one version 
of the Brenell. The capacitor may need adjustment in value if the 
diode has a significantly different back-resistance from that assumed 
(the capacitor itself should be ceramic for stability and low leakage) 
and the series resistance correspondingly altered so that the charging 
time-constant is maintained at 2-3mS. The relatively high values used 
for these resistors virtually swamp the effects of changed settings of 
the level preset control and of the forward resistance of the diodes. 
As surplus silicon diodes can be obtained so cheaply—from 3s.—it 
may be felt worthwhile to alter the diodes rather than the rest of the 
circuit. 

The magic eye circuit gives an approximately logarithmic response 
over a usable range of about !8dB plus overload. To introduce non- 
linearity into the meter circuit, the meter is by-passed with a germanium 
diode which progressively shunts the meter as the voltage across it 
increases. A silicon device is not generally suitable here. The prototype 
used a battered Brimar GDI, but again surplus types should prove 
satisfactory and much cheaper! The response is not truly logarithmic 
over the voltage scale otherwise achieved. Some diodes give a 'better' 
non-linearity than others and if several are available it is worth experi- 
menting to see which dicde allows the smallest signal to register and 
gives the most nearly logarithmic response to the indicator. Half an 
ECC83 or ECC81 can be used in the meter circuit (and the phase 
splitter if required); an ECC81 gives one easier control of the zero 
current with a 1mA meter. 

Some people find it very hard to determine the point of maximum 
acceptable distortion aurally when lining up and adjusting sensitivity 
of the indicator circuit on a pure tone. Using radio as a signal-source 
is not really satisfactory owing to the rapid fluctuations in mean level 
and the fact that maximum peaks occur only occasionally. A more 
satisfactory method appears to be to hum quietly or sing a high note 
(falsetto if necessary) and to record this at various levels, adjusting 
the sensitivity control to indicate peak level each time, until a level is 
found where the distortion just becomes unpleasant. This requires a 
certain degree of breath control and is best done while friends and 
relations are out! But it does have the advantage of simplicity and of 
being nearer the realistic programme material than a pure-sine wave, 
so that the onset of distortion is more easy to recognise. Radio or 
live recording can then be used as a check if required. 

A further and very useful modification is to fit a cathode-follower 
output (fig. 6). This can use the spare half of the twin triode used for 
the meter circuit, unless this is used for a phase splitter, and can be 
either an ECC81 or ECC83. The take-off point for the signal can either 
be the coaxial socket at the back of the amplifier, which gives an 
equalised output of about half a volt on replay, or from the slider of a 
preset between the anode of the same triode and earth, which allows 
adjustment of the output level to avoid overloading an external 
amplifier. The low impedance output allows long connecting leads 
between the recorder and an external amplifier without high frequency 
loss and it is conveniently connected to the old monitor output jack 
socket. 

On record, the output can be connected to a monitor amplifier (with 
treble cut to offset the treble pre-emphasis) or in the last resort it 
provides a better output to high impedance headphones than the old 
high-impedance monitor output; this allows prefade listening which 
is invaluable when recording. 

If all these modifications are to be accommodated the easiest way 
is to add a small sub-chassis in 16 SWG aluminium below the meter/ 
magic-eye aperture in place of the tiny one fitted to support the 
magic-eye base, at a level corresponding to those on either side. 
Otherwise space for a valve on the switch chassis can be used, provided 
sufficient care is taken with the positioning of signal-carrying com- 
ponents to avoid pick-up in the low-level high impedance circuitry in 
that area. 

In closing, it should be pointed out that Messrs. Brenell are in no 
way responsible for these suggested modifications and, of course, no 
modification should be attempted without their consent within a 
recorder's guarantee period. 
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"WHENEVER THE DEMAND IS FOR PRECISION 

RELIABILITY AND NATURAL SOUND REPRODUCTION 

-THE CHOICE MUST BE TANDBERG" 

SERIES 

Model 64 4 track 
Model 62 2 track 
Price 110 gns. each. 
Semi professional 
Stereo/mono tape 
recorders with cathode 
follower output. Three 
speeds—Three heads 
— Four amplifiers — 
"Sound on Sound" 
etc. 

SERIES Model 74 4 track 
Model 72 2 track 
Price 93 gns. each. 
Build-it-in or carry-it- 
around. Complete stereo/ 
mono record and playback 
with own power 
amplifiers and speakers. 
Three speeds — dual 
record indicators—output 
for hi-fi pre-amps — 
centre channel for 
language teaching or cine 
work. 

SERIES Model 823 2 track 
(teak case) 54 gns. 
Model 822 2 track 
(Portable with lid) 
57 gns. 
Model 843 4 track 
(teak case) 59 gns. 
Model 842 4 track 
(Portable with lid) 
62 gns. 

High class monaural tape recorders suitable for 
home, business, education, photo sound, etc. 
(3f and IJ l.P.S. speeds —7" reels). 

SERIES 
Model 92 2 track only 
(teak case) 69 gns. 
High class monaural 3 
speed (7j, 3f, 1| l.P.S.) 
tape recorder, with quality 
comparable to the famous 
Stereo models. Extremely 
reliable machine 
recommended for all 
home and educational 
purposes, etc. 

HULDRA RADIO 

in;: 

Model 7-41 without speakers 80 gns. 
Model 7-42 with speakers 87 gns. 
Incorporate stereo amplifiers (for series 
6 recorders) and outstanding radio per- 
formance so necessary in Scandinavia. 
F.M. and L.W, M.W. S.W.I. S.W.2. A.M. 
bands. Novel "Baby Sitter" circuit. 

TRANSISTOR RADIO 

Model 
TTR/AUTO 
49 gns. 

Covers L.W. M.W. S.W. and F.M. bands 
Special facilitiesfor car radio use(special 
car accessories available) Handsomely 
styled in walnut. Fine performance and 
quality sound reproduction, separate 
bass and treble controls. 

LOUDSPEAKERS 

In handsome teak 
cabinets specially 
designed for use 
with Tandberg 
Tape Recorders 
and Radios. Can 

Model Sneaker 813 gns. justly Claim to be 
M High Fidelity 

reproducers. 
Dimensions: 
22" x 10j"x 95" 
deep. 
urxiorx Si- 

Model Hi-Fi 3 22 gns. deep. 

for further information and specifications please write to: Dept. TR 
Elstone Electronics Limited, Edward Street, Templar Street, 
Leeds 2. Telephone: Leeds 3-5111 (7 lines) 
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3. LINKING WITH THE PROJECTOR 
BY ANTHONY WIGENS 

IF you want to make sound movies, first check your tape recorder. 
Nearly every mains model is suitable for linking to a silent cine 

projector. The basic requirements are that it should record at 3} i/s 
and that the spools are not recessed into the tape deck. You will need 
to pull a loop of tape out from the head and level with the deck, to 
establish the physical link with the projector, before it returns to the 
tape take-up spool. 

Many silent projectors have variable speed motors, and for a good 
few of these tape-loop synchronisers are available. The best known 
device is the Eumig Phonomatic. It adds £8 15s. to the price of the 
Eumig PS Automatic Novo, which is £41—the projector with its sound 
coupling becomes the PS Phonomatic Novo, price £49 15s. 

Some projectors have synchronous motors, and for them loop 
attachments are not available. The answer in these cases is to buy a 
Synchrodek, which is 19 gns. The tape from the recorder runs around 
the Synchrodek's capstan, but two connections have to be made to 
the projector, one mechanical, one electrical. 

With some projectors (notably the Bell & Howell models and the 
Bolex 1S-5) the cable link fits easily on to the inching knob projection 
of the drive shaft. With others it is necessary to drill through the body 
to make the connection. The electrical connection will also differ 
from make to make, so that many customers will require specialist 
assistance after they have bought the Synchrodek, especially as a 
number of different adapters are produced. If you find the inconven- 
ience of being parted from your projector a little daunting, remember 
that this is a once and for all time conversion. 

The Synchrodek itself is basically a differential gear-box with links 
to the tape capstan and the projector drive. Any difference in the 
running speeds is shown on a calibrated dial (which is also used for 
frame counting during editing and sound track compilation) and 
controls the on-off ratio of a rapid make-and-break switch, which is 
wired in series with the projector motor. The makers claim that 
synchronisation stays within half a second over a thirty minute film. 
If you use sprocketed tape (an extra £3 5s. for a Synchrodek sprocketed 
capstan) you should be able to achieve lip sync. 

With either a Synchrodek or a loop synchroniser the sound track is 
compiled in basically the same way. First, start marks are established 
on both the tape and the film. If you ever intend entering for competi- 
tions or letting others project your films, it is well to start straight away 
using the standard synchronising method established by the Institute 
of Amateur Cinematographers. Allow two feet of leader for the film 
and five feet for the tape. The word "Start" is marked after the leader, 
on clear film with black lettering covering two frames for the projector, 
and black on white occupying at least Jin. of tape. These are positioned 
in the projector gate and over the sound-head respectively. After the 
film start mark there should be two feet of black spacing before the 
first visual. Sound can start before the first visual if necessary, but 
not earlier than three seconds after the start mark. 

Controls should be set on both projector and recorder in advance. 
With the Synchrodek it is only necessary to put the recorder running 

Above: Synchrodek tape synchroniser 
connects Bolex 18-5 projector with Grundlg recorder. 
Sprocketed tape Is employed for closer sync. 

speed to 3J i/s for normal use (a separate rubber capstan is available 
for 7i i/s running, price £1 I Is. 6d.). The projector and recorder can 
be started independently. When both are running, the Synchrodek 
provides compensation to re-establish sync. 

With loop synchronisers a little more care is required. The projector 
must be set at its maximum running speed. The start of the film is 
controlled solely by the recorder, but the projector must be switched 
on first. The sequence is to give a preliminary warm-up run on the 
recorder, then switch off. Lace up the projector and close gate after 
checking position of start mark. Set up recorder with start mark over 
playback head, then pull off a loop from the take-up spool for lacing 
through the loop synchroniser. Lift rocker arm on the synchroniser 
and tighten tape to hold it in position. Check again that start mark 
hasn't been pulled out of position on recorder. Lastly, switch on the 
projector, which will not start until the recorder is switched on to 
begin the show. 

If the rocker arm on the synchroniser is not raised, the projector 
will start running when switched on, just long enough for the rocker 
arm to rise. The film will then have to be re-threaded to bring the 
start-mark back into the gate. 

This is the set-up both at the start of a recording session and at the 
start of a show. The simplest way to construct a sound track is to 
compile it, from a previously-made cue sheet, during the projection of 
the film. You can feed in music without picking up the projector 
noise, but unless you take steps to divorce yourself from the projector, 
commentary and sound effects fed in through the microphone will be 
joined by its running sound. Admittedly some of the noise will be 
masked by the same running sound when you play-back, but it is best 
to avoid it. 

Normally the first run through is used for timing purposes only, 
and a script is compiled with timings in the margin, to which the 
sound track is subsequently fitted. There is then no need to run the 
film through the projector again, except as a final check and during 
actual shows. Unlike tape, film is subject to demonstrable wear on 
projection. 

With the J-track recorders you can use one track to note all the 
dubbing requirements as you watch the film, like this : "Cue grams, 
'Sea Shanty' music at start of yacht race. Spot sound effect coming 
up, starter gun explosion, now. Start commentary as yachts go round 
marker buoy. Pause. Reference to capsize coming up. Yacht heeling 
over now. Sail touches water now ..." 

The general timings and incidents will be known from the initial 
film editing. Otherwise it would be impossible to compile a cue track 
from cold, on first seeing a film. When it is completed the cue track 
can be run through and at each point where commentary, sound 
effect or music is required, switch over to the second track to record it. 

One last point on the loop synchronisers. Although they must be 
set at maximum speed to function properly, the projector will probably 
be re-set to nearly minimum when you re-wind the film, to give it a 
gentler ride and avoid damage by 'cinching'. Don't forget to re-set 
the speed control to maximum before setting up for another show. 
Tape-film set-ups are fine when they work first time off, but infuriating 
when you overlook a point like this, causing the tape to spill and snarl 
because the projector cannot keep pace with it! 
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TAPE DECKS AIUAEYSED 

a close look at the 
BSR TDIO 

' I 'APE decks come and tape decks go. Fashions change to suit 
I market needs and to simplify mass-production. In many cases, 

evolution has meant improvement, though this is far from being a 
universal law where decks and recorders are concerned. But if the 
Wearite can claim to be the grandfather of the modern semi-profes- 
sional tape recorder, the BSR Monardeck may make no less a claim to 
be the first truly domestic tape mechanism. 

In many respects, the designer of a low-price medium-quality deck 
has greater problems with which to contend than the designer for whom 
price is no object. Domestic decks represent, not merely a compromise 
between cost and performance, but an attempt to produce a machine 
more reliable and versatile than a competitor can make at a similar 
cost. The ideal tape deck would be very accurately machined but 
would contain few components—something on the lines of the Planet 
U.l perhaps. A more complex design might achieve similar perform- 
ance with wider machine tolerances though, in the long run. complexity 
serves none but the repair-man. Thus, if a golden rule exists to guide 
the deck designer, it is one that calls for simplicity and robust construc- 
tion rather than unnecessary mechanical complication. Fortunately 
for Birmingham Sound Reproducers Ltd., many of their rival designers 
were neither fond of, nor adhered to, golden rules. In recent years this 
has led the one-lime critics of 'over-simplicity' to favour the Monardeck 
as a device which, moderate as its performance may be, will run for 
years without fault. The Monardeck has a lifetime of some eight years 
to back up its theoretically slow rate of wear ; modern recorders, 
particularly those of Continental origin, have yet to face the lest of 
time. 

To enthusiasts interested in dissecting and studying tape mechanisms, 
the Monardeck is almost the only model simple enough to understand 
without spending long periods tracing the action of individual rods, 
arms and wires beneath and around a maze of components. The new 
TDIO is an even more suitable instructor, since it can teach the principle 
of speed switching at its simplest. And it is in the respect of tape speeds 
that the TDIO differs from the Monardeck, apart from improved 
artistry above the deck. In almost every other way, the two decks are 
identical. 

Our examination of the TDIO begins with the basic drive system. 
Fig. 1 shows the layout of idlers in relation to the motor, spool turn- 
tables and capstan, omitting the brakes and the system of levers used 
to position the idlers and turntables for fast winding, rewinding and 
playing. The deck follows standard practice in driving tape from left 
to right, precise speed being governed by the capstan. Irregularities in 
the drive are ironed out, to some extent, by a heavy flywheel attached 
to the lower capstan spindle. 

The motor is the heart of a tape deck. Many decks, for simplicity, 
incorporate three motors ; one for each spool turntable and one— 
often of superior quality to the others—to drive the capstan. It is the 
difficulty of transmitting drive to all three moving components that 
causes the complication of so many single-motor designs. BSR, 
however, have overcome these problems with a very straighlward 
drive system. The motor rotates inunediately the deck is switched on 
at a constant speed in an anti-clockwise direction (when viewed from 
above). 

The capstan idler is tensioned against the motor and flywheel by a 
spring, except when changing speeds, and consequently transmits any 
movement of the motor spindle to the capstan. Since the capstan 
turns at a rate designed to pull a tape at one of the standard speeds, it 
follows that a tape held against the spindle by another idler—the 
pinch-whec! (not illustrated)—must be driven at this speed. All that is 
required now is a mechanism that will power the take-up spool and so 
wind up the tape. This is achieved by a belt-transmission from a 
pulley on the capstan to a larger one below the spool turntable. But 
since the rotation speed on the take-up spool varies with the effective 
diameter of the tape on it, some form of clutch must be incorporated 
against which the turntable may safely drag. The belt is therefore 
attached to a metal disc (see fig. 2) upon which the plastic turntable 
rests. The turntable thus rotates with the disc unless tension from the 
tape becomes greater than the grip imposed on the disc by the felt 
friction pad. 

A less complex clutch is fitted to the feed-spool turntable, which is 
lightly mounted on an axle and spins fairly freely in play and fast 
forward modes. Some back-tension is, of course, needed during 
both these modes—to prevent tape spillage in the former case, and to 
ensure an even and fairly tight wind in the latter. This tension is 
supplied by felt rings beneath the left-hand turntable. 

A three-position mechanical selector governs play, when pushed 

forward, rewind when pushed to the left, and fast forward when 
located in the right-hand arm of its inverted T-slot. Rewind entails 
high-speed spooling of the tape from right to left-hand reels. To 
achieve this, the deck must be arranged in such a manner that the 
left-hand turntable is driven fairly quickly while the right is allowed to 
run free—or lightly tensioned as mentioned above. Since the motor 
spindle is rotating anti-clockwise barely an eighth of an inch away from 
the periphery of the left-hand turntable, the most economical and 
practical means of driving the turntable in a clockwise direction is to 
move it until it is locked against the spindle. And this, in fact, is just 
what occurs. The capstan continues to rotate during rewind, but this 
has no direct effect on tape speed, since the pinch-wheel is fully 
retracted. 

The indirect effect on rewind speed, however, makes itself known 
through the capstan-right-hand turntable drive-belt which tries at all 
times to rotate the right-hand spool through the clutch. As will be seen 
from fig. 1, this attempted rotation occurs even when the machine is 
switched to stop and only the brakes prevent such movement taking 
place. The result is that back-tension on rewind is a little greater than 
it should be and winding speed is nothing like as fast as that on three- 
motor decks. The BSR deck is by no means alone in having this 
'fault', since a similar clutch and drive arrangement is used on many 
other single-motor machines. 

Resistance from the right-hand turntable clutch is less marked on 
fast forward since the capstan-clutch belt is over-ridden by a separate 
idler giving direct transmission between motor and take-up turntable. 
But as the right-hand turntable rotates at a greater speed when forward 
winding than ever it would do during playback, the cotton pads slip in 
an anti-clockwise direction against the slower anti-clockwise moving 
clutch. The fast forward idler (so labelled in fig. 1) is hinged in a simple 
fashion between motor spindle and right-hand turntable periphery. 
During stop, play and rewind, this idler is suspended limply and is 
free to engage either motor or the turntable, though one assumes that 
it remains centralised when operated in a horizontal position. 

This, then, is the BSR approach to a single-motor tape drive 
mechanism, and in essentials that is all there is to the TDIO. Rather 
more complicated to trace and understand are the brakes and the 
control mechanisms, responsible for positioning of each mechanical 
item. Nevertheless, their functions are simple—more so on this deck, 
perhaps, than on any other. 

Fig. 3 provides a bird's-eye view of the head block and its connection 
to the mechanical controls. All three controls on the TDIO are 
illustrated, though the speed switch is represented, for the moment, 
merely as a vertical metal bar protruding through a slot in the chassis. 
All these components are mounted on a platform raised from the base 
of the deck to the same level as the base of the spool turntables. Drive 
transmission and control levers all operate in the space of about Jin. 
between this raised plate and the base. The three-way lever shown in 
fig. 3 and fig. 4 is without doubt the most complicated single item on the 
deck. It is best described as a meeting place of levers. Fig. 4 shows the 
levers in 'exploded' form. Uppermost of the four levers is that shown in 
fig. 3. The entire 'arm' is hinged about a point just left of the erase 
head and is held taut by a spring forward and to the right of the 
spindle. The spindle is mounted to the lowest of the four levers and is 
free to move forwards to play, back again to stop, right to fast for- 
ward and back left through stop to rewind. Each action, into or out 
of a mode, is resisted by an ingenious yet simple spring arrangement 
which, once the spindle has passed the half-way mark in its channel, 
reverses its action and forces the spindle into its destination The 
spring is responsible for the very positive action of the switch and is a 
strengthened version of that used on early Monardecks. 

The positioning of pinch wheel, pressure pads and record interlock 
catch are all governed by this, the uppermost lever. The action is 
simple enough. Pushing the control spindle to the left or right has no 
effect on the lever, other than a slight oscillation towards the heads as 
the spindle is drawn straight across the W-shaped mechanical lock. 
This W arrangement assists the spring in retaining the spindle when in 
a stop position. 

The second of the four levers, situated just below the raised chassis 
plate, operates a lock across the record switch, preventing the latter 
from being switched into position during fast forward or rewind. The 
original Monardeck did not have this facility, and thus this new 
arrangement eliminates a fault—or useful feature, depending on how 
one looks at it—common to many machines which used the single- 
speed deck. On some single-speed BSR-decked recorders, high speed 

(continued overleaf) 
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erasure of a tape could be accomplished merely by fast winding the 
tape and at the same time holding the record interlock in the on 
position. 

Third in the line of levers is the brake lever. This is presented to the 
selector switch as an inverted V-shape, the lever being pushed forward 
about its pivot whether the switch is moved to the left, right or straight 
forward. A protrusion from the lever passes the motion to the brakes 
which, in turn, swing about a pivot. The brakes are held against the 
two spool turntables by a pair of springs until the control lever forces 
them out. 

Most complex of the four levers is that at the bottom of the three- 
way switch. Again illustrated in fig. 4, this lever operates through 90° 
to move the spool turntables against the motor spindle. Pushing the 
switch to the right causes both turntables to move left, the right-hand 
one against a jockey pulley and hence the motor spindle. The move- 
ment of the left-hand turntable, in this case, is incidental and serves no 
real purpose. Pulling the switch into the left channel moves the two 
turntables to the right, the left-hand one direct against the motor 
spindle. At the point which engages the left-hand turntable, the spindle 
is tyred with rubber. The two idlers operate against metal. 

Fig. 5 shows the rubber tyre and also the stepped spindle, doubling in 
diameter to give 1J and 3i i/s, and further doubling to rotate the 
capstan, via the rubber idler, for a 7i i/s tape speed. This brings us to 
the speed selecting mechanism. This is about as simple as it is possible 
to make a speed selector, though nevertheless fully effective. Fig. 5 
shows the relationship between motor spindle and periphery of the 
capstan flywheel. It should be clear from the illustration that, since the 
motor turns at a constant rate, the speed of the idler, and hence capstan 
rotation, will depend solely on the vertical positioning of the idler in 
relation to the various steps. An 'exploded' view of the idler retracting 
and vertical positioning levers is given in fig. 6. As shown, this is set 
to the 7J i/s tape speed, and pushing the control forward (in the 
direction of the arrow) causes the entire idler and supporting frame to 
move downwards. A peg, protruding from the frame into the stepped 
cutout on the sliding control, is supported against the steps by a 
spring which connects the bottom of the plastic support bar to the 
deck. The drop between each step in the cutout metal control slopes 
at about 45°, and slight friction between slope and peg as the control 
is pushed forward from slow to faster speed results in the entire idler 
bracket retracting for an instant from the motor spindle. This friction 
does not occur when changing down in speed, thoagh it is not necessary 

for the idler to retract—it merely jumps straight down from wide to 
narrow spindle periphery. Absurdly simple, but foolproof and 
reliable. 

In closing, it might be of interest to note that of the deck's total 
retail price (£14 in i-track form), some £5 is devoted to the erase and 
record/playback heads, while the motor costs a little over £2 10s. Out 
of the remaining £6 10s., BSR have built a deck as rugged and reliable 
as it is possible to buy. The reader may not own a Monardeck or 
TD10 himself but, even if not the 'peering under decks' type, he might 
find it worthwhile and interesting to examine his machine and determine 
the similarities, the better points, the worse ; such a study can only 
result in a better understanding of the machine, which in tum will 
simplify the task, and increase the followers, of 'do-it-yourself ser- 
vicing". 
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AGFA-GEVAERT 

AGFA 

-V 

THE PERFECTLY BALANCED TAPE 

Agfa tape is produced to give perfectly balanced reproduction over 
the whole tonal range. It is manufactured in three basic types all 
on pre-stressed polyester base. 
PE31 Long play with great strength and high output. 
PE41 Double play. Highly recommended for 4 track and 2 track 
recordings. 
PE65 Triple record with a thickness of only 0.7 mil. developed 
for use on small portable recorders. Any spool will hold three 
times as much PE65 compared with standard tape and is espec- 
ially suitable for 4 track recordings. 
Our magazine 'Magneton Illustrated' containing many items of 
general interest is free on request. Please write for your copy. 

AGFA LIMITED 
27 Regent Street, 
London, S.W.I. 
Tel: REGent 8581 

fib sm 

or your copy. 
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JUDGES' VERDICTS ON THE 1965 BRITISH TAPE RECORDING CONTEST 

FINAL judging session of the ninth British Tape Recording Contest 
took place at Mullard House, London, on July 28th. Following 

a careful pre-selection and elimination process applied to the largest- 
ever total entry by the B.T.R.C. committee under its Chairman, 
C. Rex-Hassan, a panel of judges listened to twenty-five tapes in 
various categories. Ten awards were made, three according to the 
experience of the entrants, one for the Tape of the Year', and six for 
various subject sections. 

The BASF Shield for the best Schools entry went to "A day at 
Grange School", a rather imaginative documentary prepared by 12-13 
year-olds with the minimum of guidance and assistance from their 
form master. "Henry," an uproariously funny mock-ballad in neo- 
folk-music style submitted by Peter Cox of Plymouth, received the 
Acos Cup in the Music section, while the best Clubs entry was judged 
to be "Mushrooms", a gently philosophic but very absorbing and 
rather moving fantasy about the threat of nuclear war. This was 
submitted by Hertford College, Oxford, and receives the Amphlett 
Shield donated by the Federation of British Tape Recording Clubs. 

In the Documentary!Actuality section the Kodak Shield went to 
Dr. A. C. Watt of Sunderland for his "Portrait of Caletta", a smoothly 
integrated holiday sound-shot album that conveyed some nice Spanish 
seaside atmosphere. In this same section, but not winning, were a 
rather quaint interview with a rag-and-bone man conducted by H. J. 
Bradley of Croydon and called "The Real Thing", and "Lovely things 
to look at", with sounds of antique out-of-tune keyboard instnunents 
recorded by J. B. Cartnell in various Lancashire museums. Humour 
brought Ray King, last year's 'Tape of the Year' man, the Mastertape 
Trophy—this time for "The Nose", an admirable selection of sinus 
sounds projected in harmless sonic fashion. The BTRC Stereo prize 
goes to P. Lawson-Smith of Bourne End for "Thos Mortier Organ", 
a convincing recording of a Belgian fairground steam organ. 

The three awards according to status were for Novices, Amateurs 
and Professionals. Oddly enough, one of the judges—disc-jockey 
Alan Freeman—qualified as a Novice by the competition's rules and 
his tape came up for consideration. Mr. Freeman left the team and 
then found himself impartially judged winner of the Philips Shield 
and £25 cash with his tape "Fan Club". 

The Professional winner (Scotch Trophy from 3M) was Fred Judd, 

Above: Laughter greets an excerpt from the Humour section 

Editor of Amateur Tape Recording, who also had to leave the team of 
judges while his entry was heard. In fact his tape, "Tempotone," a 
concentrated and very effective piece of electronic music, had already 
been chosen by the BTRC committee to avoid professionals judging 
professionals, and was heard by the final judging team as it had to 
join the others for consideration as 'Tape of the Year'. 

This last honour, for which the entrants receive the Emitape 
Challenge Cup and £50 cash, went to the Oxford team mentioned as 
winners in the Clubs section with their "Mushrooms" tape. This nine- 
minute drama-fantasy held the judges in complete and concentrated 
silence, with its intriguing combination of solemnity and sincerity. 

A few tapes could not be placed satisfactorily in any of the Competi- 
tion's sections, but were still considered worthy of hearing for this 
final judging. "No Title," a clever and fascinating sequence of 
electronically produced sounds prepared by T. F. Holmes of Redditch, 
was judged to be very good, and Mr. Judd offered to give a prize 
because of his particular interest in this field. 

The British Tape Recording Contest is sponsored by the leading 
tape manufacturers. These are represented on the committee, which 
attended for observation during the final judging. The team of judges 
for this 1965 event comprised Donald Aldous (Audio and Record 
Review), John Berwick (author and broadcaster), Douglas Brown 
(Tape Recording Magazine, but unfortunately unable to come), John 
Crabbe (Tape Recorder), Timothy Eckersley (BBC), Alan Freeman 
(TV personality and disc-jockey), John Gilbert (Northern Polytechnic, 
but unable to attend), Fred Judd (Amateur Tape Recording), Eric 
Robinson (conductor and TV personality), and representatives from 
the Federation of British Tape Recording Clubs led by their Chairman, 
Alan Stapleford. We hope to report on the prize-giving and publish 
details of the 1966 Competition in a later issue. 

Six entries from this British contest will now go forward to the 
International Amateur Recording Contest, to be held in London this 
year. We understand that there were more tapes submitted for the 
British competition this year than were received for any of the other 
national contests. 
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PART 19 

Stereo 

Tracking, 

Phasing and 

Balance 

BY GORDON J. KING 

CONTINUING on the subject of stereo, there are one or two 
things that should be made clear. We have seen that stereo 

recording and playback requires the simultaneous use of two tape 
tracks. Some stereo tape recorders feature special dual heads (stacked) 
with two i-track gaps for making and playing back stereo tapes 
having two half tracks. 

Last month, we saw that the true stereo tape recorder is one that 
features dual amplifier channels both for record and playback. Some 
models, however, while having the above facilities, call either for an 
extra speaker for the second stereo channel or for an extra playback 
amplifier plus an extra speaker for stereo. 

It should also be understood that, while -J-track mono tape records 
can be played back on the majority of i-track recorders, J-lrack stereo 
tape records cannot usually be played back with the maximum of 
success on i-track tape equipment. The reason for this is that the 
two head gaps of a i-track tape head fail to embrace equal widths of 
the two tracks. This means that the head whose gap embraces the 
greater width gives a greater output signal than the head whose gap 
embraces the smaller width. Not only is stereo balance upset due to 
this, but the signal-to-noise ratio may differ on the two channels. 

Nevertheless, experimental stereo is possible in spite of the short- 
comings mentioned, and it may be possible to restore a reasonable 
stereo balance by adjusting the gains of the two amplifier channels 
accordingly. 

Like mono, therefore, stereo can utilise either two half tracks or 
two quarter tracks. In the former case, the tape width can carry only 
one programme, while in the latter case, two stereo programmes can 
be accommodated on a full tape width, the second programme simply 
by interchanging the spools and thus inverting the tape relative to 
the heads. 

Quarter-track stereo occupies tracks 1 and 3 for one programme 

and, after inversion of the tape, tracks 4 and 2 for the other programme 
(or, of course, continuation of the first programme!). 

In practice, of course, it does not matter much whether the right- 
hand stereo channel is recorded on the top track and the left-hand 
channel on the bottom track, or vice-versa, provided that the corres- 
ponding disposition is carried right through to the speakers on play- 
back. The stereo effect still exists whichever way round the speakers 
are disposed, but a degree of reality is lost in music if sound in the true 
right-hand channel is coming out of the left-hand speaker. 

Stereo recordings have been made with the top track on the right- 
channel and the bottom on the left-channel, and vice vena. An 
accepted practice, however, is to record the left-hand channel on the 
top track, that is when the tape is travelling from left to right with 
the coated side away from the observer. This would apply both to 
i-track and i-track stereo recordings, as shown in fig. 1. 

Stereo recorders (the Akai Series, for instance) sometimes utilise the 
internal speaker (if there is only one) on the left-hand channel on 
stereo (a second speaker for the right-hand channel thus being 
required), and it is this channel which occupies the top track of the 
tape, thereby confirming what has just been said about left- and right- 
hand tracks. So much, then, for track identification. There can be 
no hard and fast rules here, and if the rhythm section appears on the 
wrong side of the room when playing a tape record, well, the solution 
is to change over the speaker leads. 

For good stereo effect it is also necessary for the phasing of the two 
channels to be matched. The phasing has to be correct right from the 
heads to the speakers so far as a correctly made stereo tape record is 
concerned, and if stereo recordings are made at home, then the phasing 
has to be correct from the microphones (during recording) to the 
speakers on playback. 

Sometimes on proper stereo machines some method of speaker 
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phasing identification is incorporated (in terms of colour or + and — 
code). In this case, the amplifier phasing would be correct, as also 
would be the phasing relative to the heads and the input to the 
amplifiers. Correct phasing implies that a slow change in magnetic 
field across the gaps of the two head sections, say, from north to south 
pole at each gap, would cause the cones of the speakers both to go in 
or both to go out together. If one cone goes in while the other goes 
out, then the phasing is wrong. 

It is, of course, virtually impossible to check for correct phasing by 
running a magnet across the gaps while observing the displacement of 
the speaker cones. Indeed, this would be dangerous practice as the 
head and steel or iron things around it would soon themselves become 
magnetised, detracting from the treble response and increasing the 
background hiss. 

It is often possible to determine whether or not the phasing is 
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across a I.5V cell and the connection of one reversed if necessary so 
that both cones go in or come out together when the battery connec- 
tions are made or disconnected. 

For optimum stereo, both channels need to be correctly balanced 
for gain (and/or signal). A stereo test-tape is useful for this exercise. 
Such a tape has both tracks recorded with tone at equal levels and 
frequency. The idea is to adjust the relative gains of the two channels 
until the sound image appears to exist dead-centre between the two 
speakers when listening on the centre line. 

If the sound from the right-hand speaker, for instance is of greater 
intensity than that from the left-hand speaker the sound source will 
seem to lie more towards the right-hand speaker, and vice versa. 

Some machines employ ganged volume controls, the single control 
knob operating both volume controls simultaneously. To afford a 
definite means of balancing the channels when this technique is 
adopted, a "balance control" is featuied. This is simply a differential 
volume control which is common to both amplifiers, so that it increases 
the gain of one channel and decreases the gain of the other when it is 
turned in one direction from its centre position, and does the opposite 
thing when it is turned in the other direction. 

Channel balancing can be facilitated by the set-up shown in fig. 2. 
For this adjustment, after phasing, the volume controls or the balance 
control should be adjusted either for maximum meter reading with the 
test switch in the "in-phase" position or for minimum reading with 
the switch in the "out of phase" position. Of course, for accurate 
results, the two test speakers themselves need to be of the same type. 

The best stereo can only be realised by the use of a pair of matched 
speaker systems. These should be separated from each other by at 
least seven feet. It is a good idea to place the speakers in opposite 

RIGHT SPEAKER 
TEST SPEAKER 1 

[LEFT SPEAKER] 
TEST SPEAKER 

FIG. 2 

POS. 1 = IN-PHASE 
POS. 2 = OUT OF PHASE 

correct purely from a listening test with the speakers connected one 
way and then with one reversed. Out-of-phase symptoms are 'thin' 
reproduction with an apparent lack of bass response, giving the 
impression that the audio system lacks 'punch'. Certain stereo tape 
records are more prone to reveal anti-phase symptoms than others. 
Another symptom is a weak stereo effect, which shows up especially 
with the kind of stereo tape record that carries movement. 

If a stereo test-tone tape is played on a stereo recorder, the cones of 
the two speakers should move in and out together, as already explained. 
This means, then, that if microphones are placed in front of the 
speakers (one in front of each speaker), the diaphragms of these will 
follow the movement of the speaker cones. This gives a more definite 
means of checking the overall phasing, for if the two microphones are 
themselves connected in series in phase, then their combined output 
voltage will be greater when the stereo system is correctly phased than 
when it is out of phase. This difference in output can be heard in a 
pair of headphones connected across the series-connected microphones. 

Another method using this principle which has been suggested 
utilises a pair of speakers located one in front of each stereo speaker. 
These speakers need not be elaborate, but can be those salvaged from 
old radio or television sets. They are used instead of the microphones 
of the previous exercise. 

The speakers are suspended so that their cones face the cones of 
the actual stereo speakers and they are wired in series^ via a switch 
which can reverse their phase, as shown in fig. 2. In this case, the 
output from the series-connected speakers is indicated on a O-lOOmA 
AC meter. Provided the test speakers are in-phase, then the reading 
will be larger when the stereo system itself is correctly phased than 
when it is out of phase. 

The changeover switch can thus be marked "in-phase" and "out-of- 
phase". To check that the test speakers are, in fact, "in-phase" when 
the switch says so, the series-connected speakers should be connected 
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comers of the room, arranged at angles so that imaginary lines from 
the axis of the two speakers cross somewhere towards the centre of 
the room. 

When the internal 'monitor' speaker of a stereo tape recorder is 
utilised for one channel and an external speaker for the other channel, 
first-class stereo cannot, of course, be expected. Nevertheless, depend- 
ing upon the taped programme material, the stereo effect will almost 
certainly be present, and one is then often encouraged to invest in a 
matching second speaker system. 

So much, then, for playing stereo tapes ; but what about the making 
of them? There is no particular difficulty these days in producing 
stereo tapes. It is quite feasible, for instance, to record from stereo 
disc records and from stereo radio programmes (when they are 
available I). 

In these cases, the problem is essentially that of conveying suitable 
signals from the two channels to the left- and right-hand inputs of the 
stereo recorder. Connections from the programme sources are no 
different from mono, and these are adequately covered in earlier 
articles in this series. For example, the signals from a gramophone 
amplifier or record player should be taken at low-level, from across 
the volume control tracks if signal output jacks are not fitted. 

For recording stereo from radio either a special multiplex tuner is 
needed or an ordinary tuner plus a multiplex adaptor. Stereo trans- 
missions occur only on an experimental basis (on VHF) at present, 
and the stereo programme time is very limited. Nevertheless, some 
interesting stereo recording experiments are made possible through 
the medium of radio. 

The author's set-up which was used for recording some early stereo 
transmission from the BBC's VHF stations (not multiplex) is shown 
in the photo. Here, at the bottom of the trolley, will be seen a pair of 
VHF tuners, one tuned to the right channel and the other to the left 

(continued on page 398) 
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Use the tape that film makers demand— 

Ilford Zonatape 

ILFORD Zonatape gives you the sound reproduc- 
tion that the professionals demand. It's made by 
Zonal, the people who make magnetic recording 
film used in such films as Lawrence of Arabia, 
The Yellow Rolls-Royce and Lord Jim. These are 
the standards Zonal ensure. 

ILFORD Zonatape comes in all popular grades 
including the newly introduced triple play tapes 
on unique coloured spools for quick identification. 
A full range of matching accessories is also avail- 
able, these include printed leader and metal stop 
foil. Buy Ilford Zonatape at any good dealer. 

ILFORD 

(A PYRAL SA PROCESS) 

ZONAL FILM (MAGNETIC COATINGS) LIMITED A subsidiary of ILFORD LIMITED. ILFORD, ESSEX 
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CONCLUDING 
THE ELIZABETHAN 
RANGE 

BY H. W. HELLVER 
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The LZ24 tape recorder 
featured an Elizabethan deck. 

YOU just can't win! On the one hand some readers object to 
lengthy coverage of certain groups of tape recorders, saying, not 

always so politely ; "What's the matter with the So-and-So machine ; 
are you obsessed by the "big boys'?" On the other hand, certain 
peeved gentlemen demand a greater pound of flesh, wanting to know 
why the servicing coverage on their favourite model has been so 
inadequate. 

Which is why this third in the short series dealing with Elizabethan 
machines may appear to have taken on a piebald aspect. It would 
need twice as many articles to cover the more recent models. Even as 
these words are being hammered cut the trade papers are carrying 
announcements of Elizabethan's latest innovation, the LZ120. I am 
eagerly awaiting the first of these on my workshop bench, if only to 
take a closer look at what the photographs indicate is a completely 
different deck mechanism. If the machine is as good as its advance 
publicity says, I shall have to wait a long time. 

We closed last month with the oscillator used on LZ29 machines 
prior to serial number 2914000. Later models incorporated a push- 
pull circuit built around an ECC82 double tricde (illustrated in fig. 2b 
of last month's issue, on page 351). The oscillator is mounted on a 
small printed-circuit board which is fixed to the main chassis near the 
record/play switch. It will be noted from the circuit that the interlock 
switch now supplies HT to the oscillator, and incidentally shunts the 
0.047(iF capacitor as filter across the feed circuit. Cases of HT short- 
circuit on record only may be traced to this capacitor failing. Note 
that the erase head is now directly across the lower winding of the 
push/pull transformer, each track again being selected by the reccrd/ 
play switch, and that the bias is taken via a 33pH capacitor. There is 
still 45V bias obtainable, and about 30V erase, as with the Hartley 
circuit of fig. 2a. These readings must, of course, be taken with a 
high impedance AC meter, such as a valve-voltmeter. Using a normal 
multimeter will normally give an indication of about half this for the 
record/play head and about two-thirds for the erase head—perhaps 
even less with the push-pull circuit. 

In this model, the LZ29L, the pentode of the ECL86 is in action as 
an output valve all the time (although in fact some monitoring is 
possible also with the basic 29) and there is no feedback circuit from 

the output transformer secondary. But the treble control acts as a 
gain control for this stage by having its series capacitor shorted out 
and the slider taken to chassis during recording. 

A different deck was the one attraction of the LZ30, some aspects 
of which have been previously discussed. Unfortunately, in the quest 
for simplicity, or, as a colleague cruelly put it, "to undercut BSR," 
reliability does not seem to have been the most important factor in its 
production, and the machine has since been superseded by better 
models. Too few have come in for service to date from which detailed 
service data could be prepared, and the Works have been singularly 
reticent. Despite repeated requests for data sheets to check my hasty 
scribbles, none has been forthcoming. I must add, in fairness, that 
there was no coyness about this ; the factory is open to inspection any 
time we care to ask to visit. But service data—which in my humble 
opinion should be available to bona fide members of the trade as soon 
as a machine is put on the market—has been very much of an after- 
thought with some models. It is pleasing to note that the Automatic 200 
and 400 is very amply backed by a beautifully produced manual and 
to be hoped that this trend will continue. With the abolition of RPM, 
the servicing angle assumes a much greater importance to the salesman 
—and to the customer. 

Fig. I requires some apology. It is the result of hasty scribbling at 
the workshop bench, and reconstruction from memory, and purports 
to show the rudiments of the LZ30 deck. Prime purpose in showing 
this is to demonstrate the rather novel braking system, and the method 
of fast winding that is used. 

The brake is a tough cord passing around part of the circumference 
of each brakedrum. As is well-known, this gives a form of servo 
action, maximum braking being automatically applied to the drum 
revolving 'into' the pull of the brake, with no alteration of basic 
braking action. The centre of the brake cord is sprung toward engage- 
ment and the brakes are held off during functions by the lever which 
couples to the main pressure arm acting against this spring. Fine 
adjustment of braking pressure can be achieved by alteration of the 
small brackets to which the ends of the cord are attached. All very 
simple, and quite effective, but perhaps it is just as well that the fast 

(continued on page 397) 
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REPS RIO Mkll VERSION 

AN IMPROVED MODEL IS NOW 

AVAILABLE MAINTAINING A HIGH 

STANDARD OF PERFORMANCE 

Exclusive professional type idler wheel for 
reliability and reduced wow. 

D.C heating on pre-amp valves. 

Modified Magnavox Studio deck with improved 
wow/flutter. 

Bogen micro-gap two or four track heads 
fitted. 

10 watts nominal R.M.S. Rating. 

Calibrated Bass and Treble controls 

Mic. Gram/radio inputs, separate controls for 
mixing. 

7J i.p.s. 40—15,000 C.P.S. ± IdB IOOixS-J 
3? i.p.s. 40-10,000 C.P.S. ± 2dB 200^51 to C.C.I.R. 
IJ I.p.s. 50— 5,000 C.P.S. ± 3dB 400fSj 

5 ECC83. 2 EL84. I ECC82. 2 Contact Recti- 
fiers. 

Pre-amp Signal/Noise > —55dB at all speeds. 

Fully illustrated literature 
available on request to— 

2 Track 59 gns. 
4 Track 69 ens. 

REPS (TAPE RECORDERS) LTD. 
44 Packington Road, Acton, 

London, W.3 Phone: Acorn 4141 

# You're Guaranteed a Better Deal 

m,nyou PART EXCHANGE 

your TAPE RECORDER 

with R-E'W 

A friendly welcome awaits you at 
our bright showrooin extension. 
Here you will find a lavish array 
of equipment at every price level 
. . . make your choice for im- 
mediate delivery or if you cannot 
visit us, the fast and friendly 
R.E.W. Mail Order Service 

makes it easy for you to enjoy 
the professional results only 
possible with an advanced Tape 
Recorder. Get in touch with us 
Now. We have thousands of 
satisfied customers and a reputa- 
tion for generous part exchange, 
reliability and specialist service. 

MACHINE OF THE MONTH 

FERROGRAPH 631 

PRICE 88 gns. 

The magnificent Ferrograph 631, 
complete with its own superior 
quality elliptical speaker. 

Speeds I}, 3| and 7} i.p.s. 
Separate Cone controls for bass 
and treble cuts. 

This superb machine can be yours Frequency response pi I.p.s.) 
NOW for only £15.8.0 deposit and 40"15'000 : 3 ^ • 
12 monthly payments of £6.8.4. 

(■>- > 3 O 

You're guaranteed 
maximum satisfaction 
with the R.E.W. 

"PLUS FIVE" 

SERVICE 
0 Generous part 

exchange 
allowances. 

0 No interest terms — 
lowest deposits. 

0 Off-the-shelf delivery 
from the biggest 
range under 
one roof. 

0 Free servicing and 
free delivery. 

0 Optional personal 
insurance. 

INTEREST FREE 
TERMS 

Take your pick from our 
wide range and have any 
machine you want for 10% 
deposit, balance twelve 
months and no interest 
charged. (18-24 months 
H.P. terms also available.) 

400 MACHINES ON DISPLAY I 
Call, see, hear and choose the 
Tape Recorder you've always 
wanted from one of the biggest 
ranges anywhere. Just about 
every model for off-the-shelf 
delivery. 

PART EXCHANGES 
We make a feature of generous part 

exchange facilities for Tape Recorders or 
Hi-Fi Equipment. Get the machine you've 
always wanted — and get the best possible 
exchange deal from us I 
CASH FOR YOUR TAPE-RECORDER 
OR HI-FI. Highest cash offers for good 
equipment. . . get in touch today ! 
OPTIONAL INSURANCE at nominal 
rates against unemployment, sickness or 
accident during term of H.P. agreement. 
Premium 6d. in the £—gives cover over two 
years. 

Bargain Basement 
Ike have an unrivalled stock of new 
and used machines at unbeatable 
bargain prices—30%-60% reductions 
at original prices! Make a point of 
asking for our Special Bargain List. 
Home demonstrations in the London area 
gladly arranged. By return enquiry service. 
Agents for all makes. 

CENTRE 

Tap© rocorclors^ 

R-E-W 
(Earlsfield Ltd.) 

Mail Order Department 
266/268 (TR) Upper Tooting 

Road, London, S.W.I7. 
Telephone : BALham 9174-5 

3% 
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FIG. 1 

winding is not so rapid as on some machines we could name. 
The other aspect of this machine which has raised some queries is 

that very point—fast winding. As before, it is simple and effective. 
The machine is a single motor job, with idler wheel driving flywheel 
and clutch drum, and the usual two-section spool carrier that is found 
on such machines, with driven lower drum and a felt pad allowing a 
slipping take-up in proportion to the weight of the tape on the spool. 
There are many methods of 'binding' the upper drum to the lower, 
from the brute force of a solenoid drag to the bodily movement of 
either motor or spool carrier, with all sorts of belt variations and 
jockey pulleys between. 

The method chosen by Elizabethan entails the movement of just a 
simple grooved pulley, marked X in the diagram. The lower drum is 
still driven but now it imparts its drive to the pulley X, whose upper 
section engages with the upper section of the spool carrier, turning it 
at the same speed as the clutch drum. For this reason, it is wise to 
engage the faster speed when winding on. 

Other points to watch on this deck are : the spring S at the end of 
the swivel section of arm which bears the pressure pads ; the slotted 
'gate' of the speed-change mechanism at the rear of the cabinet, which 
must be correctly positioned and needs careful adjustment on re- 
assembly after the machine has been dismantled ; and the plastic cam 
at the base of the main function selector. A smear of grease in the 
vital place can be a great help here. 

Talking of grease brings us to the vexed question of lubrication, and 
to the popular decks that are used on most of the Elizabethan machines. 
Hence the reference to the piebald make-up of this article. Reason for 
the digression is the repeated requests for more information on BSR 
and Collaro Studio decks. Although articles on both these were 
among the first few of this scries, more recent recruits to our ranks 
have asked specific questions which can possibly be dealt with here. 
Among them, lubrication. 

It should hardly need repeating that over-lubrication is a curse. Oil 
or grease on rubber belts, idler wheels, pulleys, brake-drums, yes, and 
even the tape itself, gives the service engineer many a frustrating 
moment. The trouble appears to be that an enthusiastic laying-on of 
oilcans overlooks the fact that tape recorder mechanisms rely on 
spinning action for their operation, and oil creeps into all manner of 
untoward places because of this spinning action. 

Modern motors almost invariably have self-aligning rotor shaft 
bearings, which consist primarily of a sintered metal cup in a retainer 
which allows a certain amount of play, the whole being clamped 
together when aligned. Felt pads hold a certain amount of oil and the 
process of sintering forces oil into the metal under pressure, so that 
re-oiling is seldom needed. 

But in practice bearings do get hot and run dry, or, as a result of 
over-oiling with too light a lubricant, have some of their inherent 
properties "washed away'. One particular point that should be noted 
is the use of the correct type of oil—if any is used at all. Motors are 
meant to run fairly hot, and are designed to operate constantly over a 
pretty wide temperature range. Ordinary household oil is not suitable 
as it lacks the oxidisation inhibitor that a true motor oil includes to 
maintain the viscosity over the temperature range. Without this 
additive, the oil tends to thicken after a time, becoming tacky and 
causing even more overheating. In extremely bad cases it has been 
known for the oil to turn to a sort of varnish and bind the bearing 
solid. Use a correct motor oil, as sold by several tape recorder 
accessories factors, or your local garage. 

tape 

^ecorllel, 

service 

OIL CUR 

SPRING RETAINER 
FELT 

m SINTERED BEARING 

BRACKET 
*3 FELT 

RETAINER 

SPINDLE 
FIG. 2 

RECORD/PLATBACK 
FUNCTION LEVER 

SUB-PLATE UPPER BEARING 

SPINOLE- 

FIG. 3 

CAPSTAN PRESSURE 
LEVER BEIT 

FLYWHEEL 

If the bearing has become gummed up, a solvent will first be needed, 
applied sparingly. Petrol can be used—again with care to avoid rubber 
parts—and a couple of drops of paraffin will usually soften stubborn 
deposits. After this, the felt pads in the bearing cups can be very 
slightly moistened with one or two drops of motor oil. Access is 
usually obtained via a vent-hole, and the oil should not be applied by 
pouring down the spindle. Fig. 2 shows one type of bearing in 'exploded 
form', to illustrate the position of the fell pads and the sintered cup. 

Note that worn bearings through lack of lubrication can cause a 
motor to seize altogether. But in the earlier stages, a light tap on the 
bearing housing with a wooden mallet or something similar, as the 
motor is running, can help to re-align a sticky bearing and save the 
cost of motor replacement. 

Pivot points and sliding parts need a medium grease, in moderation. 
Although not always recommended by the makers, the author finds 
that a molybdenum graphite grease, as supplied by the motor trade 
under the name of Molyslip, can be very helpful. Its special virtue is 
that it never goes hard and gummy, despite extremes of temperature, 
and can be applied very finely where it is needed. Ordinary greases, 
such as petroleum jelly, are a very makeshift expedient, tending to 
soften and run as the machine gets warm. 

The next point that has raised queries is that of belt-changing. This 
may seem a peculiar subject when talking of BSR and Studio decks, 
but several readers have found difficulty with the indicator belt of the 
LZ29 and the drive belt of the BSR deck. The former appears to be 
in an impossible position, between the upper and lower sections of the 
motor assembly of the left-hand motor. But the secret is first to 
remove the spool carrier by releasing the three top screws (not the 
central one, which is for height positioning). After this, the motor 
assembly, with its sub-plate and brake drum, band, etc., can be with- 
drawn sufficiently to slip the new belt over the brake drum and 
between the upper and lower sections and the sub-plate. The motor 
assembly is held by two 2BA screws and there is plenty of slack in the 
connecting leads to allow the belt-changing operation without the 
need for disconnection. The only problem is the end of the brake 
band, which needs careful slotting on to its lever. When re-assembling, 
take care to fit the mounting plate beneath the connecting block, and 
finally slip the belt over the indicator pulley and refit the spool carrier. 

The snag with the BSR drive belt changing operation is the need to 
{continued overleaf) 
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the unpaid assistant by DEREK LYONS 

AT the end of the meeting I watched the seven other journalists 
close their notebooks and make a beeline for the bar. After three 

hours of verbatim note-taking they needed a drink. All I needed was a 
new set of batteries and a quiet corner to listen to my taped record of 
the discussions. 

For the umpteenth time I was soon surrounded by diehard shorthand 
writers unable to decipher their outlines. "What was it he said about 
Gibraltar, old man," asked one. "Did you get his quote on naval 
bases," queried another. 

"I got the lot" said 1 with superiority. "And so could ycu have done 
with this." It sounded like a television ccmmcrcial but it was true. 

Surprisingly, tape-recorders have not yet conquered Fleet Street. 
In many departments of newspaper prcduction autoraalicn has come 
to stay and every modern device for the transmission of pictures and 
news is employed. But for taking a note the peerless Mr. Pitman 
stands supreme. In spite of blunted pencils, aching fingers, outlandish 
outlines and tattered notebooks, few journalists have got the message 
that it is much easier to sit with a microphone in your lap than with a 
pad and pencil. 

Apart from special assignments (notably that carried out by The 
People in the notorious soccer bribery case when a tape-recorder was 
concealed to record a vital conversation in a car) most journalists 
prefer to stick to shorthand. But because of my interest in tape- 
recording as a hobby I was quick to sec its potentiality in my work as a 
reporter. 

I have found that people more readily forget the presence of a 
microphone after the first few minutes than they do if one is constantly 
writing in a notebook. The very act of making a note draws attention 
to itself. 

Furthermore, once the interview is over there is no puzzling over 
fuzzy outlines and sketchy notes. It is all there on the tape ... the 

TAPE RECORDER SERVICE CONTINUED 

remove the head plate from the main deck assembly. This has to be 
done very carefully so that the record play function lever spindle does 
not damage the Yaxley switch which is very often used in direct 
coupling. The switch wafer is slotted, and careless re-insertion can 
cause the central disc to crack. The result will be intermittent opera- 
tion, not always easy to track down. Where a machine has a printed 
circuit attached directly to the motor plate (and not via a spring blade 
or 'knocker arm' for switch operation), it is strongly advised that this 
printed board be removed and held off to the extent of its leads before 
attempting work on the upper deck. The extra trouble involved is 
more than repaid by the freedom it allows 

The next step is to remove the upper plate by first taking out the 
four screws, fig. 3A (some machines use only three, depending on the 
escutcheon fitting), releasing the head cables from any restraining 
clamps, and gently working the plate upwards so that the flywheel 
capstan spindle comes free of the upper bearing. 

At this stage, the flywheel will seem quite loose. On the older decks 
it is necessary to hold it with a makeshift clamp as the main drive belt 
tends to pull the flywheel assembly sideways. Later models use an 
idler wheel instead of this motor belt. To fit the clutch belt, first slip 
it over the spindle, taking care to avoid any contact with lubricating 
grease, and feed the loop into the pulley groove of the small section 
of the flywheel. Then, leaving the belt loose, re-assemble the deck 
plate carefully, making sure that the flywheel sits correctly in its lower 
bearing cup. Finally, pull the belt over the clutch drum, turning slowly 
as this is done to avoid excessive stretching. 

An alternative method, rather more tricky as it means the belt has 
to rub across a greased bearing and must be subsequently cleaned, is 
to raise the assembly with flywheel and slip the belt under the flywheel 
and up over its periphery. There is less disturbance to the deck 
mechanism this way, and if the deck is switched to play as the 
operation is made, the levers hold neatly in place. But a little practice 
is needed to avoid lever jamming, and the first method is advised for 
once-only repairs. 

subtle inflection in the voice, the emphasis, and the "mood" of the 
interview. It is taped as it happened. 

I use two portables. My Fi-Cord 1A provides recordings of quality 
acceptable to the BBC, at 7i i/s when used with the Grampian micro- 
phone, protected during outside interviews by a hcmc-made wind- 
shield made from half a practice golf-ball (the kind with holes) shielded 
by a nylon stocking fragment. 

But for ordinary news coverage, when quality is relatively unimport- 
ant, 1 am happier with my portable Philips. That little needle flicking 
over as each syllable is spoken is a comfort. I know, provided the tape 
has been correctly threaded that I won't arrive home as 1 once did 
with my Fi-Cord to discover that halfway through the interview the 
mike lead had come unstuck, leaving me with 150ft. of blank tape 
to listen to on playback. 

In official circles there is still resistance to tape-recorders. In courts 
of law, for example, it is permitted to take recorders but not cameras 
within the precincts. Nevertheless, little tin gods in uniform will often 
object and 1 always carry a cutting (pasted on a piece of si iff" cardboard) 
from The Times, 19th August 1964 issue in which it was specifically 
stated that at Bow Street Magistrates' Court the previous day a man 
who was noticed to be recording the proceedings from the public 
gallery was in fact quite within his rights in doing so. 

Said the magistrate to him : "You can sit there and play it to your 
heart's content, but you must stop it squeaking. If it causes any row 
I shall order you to take it out of court." 

Even in the sacred corridors of the Houses of Parliament murmurs 
have been heard in favour of tape-recordings being made of the 
proceedings, instead of copious notes being taken as at present by 
highly-paid Hansard reporters. Mr. Arthur Woodburn. M.P. for 
Clackmannan and East Stirling and former Secretary of Slate for 
Scotland, commented last month when a sudden shortage of Hansard 
writers prevented the passage of the Race Relations Bill, that "in this 
day and age it was high time that modern technological boon, the 
tape-recorder, was introduced to Parliament." 

In America pressmen have employed the tape-recorder widely for 
years ; as in other things it is safe to assume that eventually England 
will get the transatlantic message. But me ? I've already got it ! 

TOWARDS BETTER TAPING CONTINUED 

channel. These fed into separate amplifiers (seen one on top of the 
other, above the tuners) and the amplifiers energised the two 
speakers. 

While the stereo Iransmissicns were being listened to on the speakers 
they were also being recorded on the Truvox from the 'monitor' 
output sockets of the amplifiers. The recorder used was essentially a 
mono machine, but was adapted for stereo by the fitting of a half-track 
stereo head and a second amplifier channel, seen directly below the 
recorder. 

When making stereo recordings with microphones, the two micro- 
phones should be separated from each other by about 7ft. if omni- 
directional types are used (though proper stereo recording is conducted 
with 'crossed-pair' microphones having directional sensitivity patterns), 
and the channel gains should be adjusted for balance. This is somewhat 
more difficult to achieve when recording than on playback. 

Stereo recorders have a pair of record-level indicators or VU-melers. 
These may not necessarily need to be adjusted for coincidence, since 
the level of sound appearing at one microphone may differ substantially 
from that at the other. A good idea is first to adjust for record balance 
by placing a sounding device of some kind in the corner of an isos- 
celes triangle formed by the two microphones and the sounding 
device, as shown in fig. 3. With a stereo crossed-pair, the sounding 
device should be "straight ahead'. 

The record levels of the two channels should then be adjusted for 
equal deflection of the level indicators or meters. The sounding device 
can be almost anything that delivers an all-round noise, A ringing 
alarm clock has been used by the author, or a person producing a 
sustained whistle is an alternative. Once balance has been secured, 
the record level should be adjusted equally on both channels during 
the actual recording. There is certainly a new world of enjoyment in 
stereo tape recording and playback. 

Next month's article concludes this present series and this will deal 
with the various terms used in tape recording and include a few other 
odds and ends. 
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equipment reviews 

DESIGN of a high-performance amplified mixer, especially if self- 
powered and with matching transformers built-in, is no easy 

task. Results on each channel must be above reproach, otherwise 
studios will use a 'dry-mixer' preceded by, say, four straight mic-to- 
line raisers. Tests of gain and distortion, background and raicrophony, 
pick-up of external fields, and particularly transient and frequency 
response, must be made with this in mind. 

In the mixing mode, interaction of controls and their effect on 
response, signal-handling and performance generally should be 
negligible. Signal should not appear from any channel with its volume- 

PHILIPS 

ET1042/10 

FOUR 

CHANNEL 

MIXER 

MANUFACTURER'S SPECIFICATION: Four channel mixer. Input 
sensitivity: 50 ohms. 0.2mV. Outputs: 50K at 200mV or 6,5K at lOmV. 
Four individual microphone pain controls and master. Frequency Range: 
50 c/s—12 Kc/s with 6dB filter at 60 c/s. Noise level:—70dB, Dimensions: 
131 x 7 x 3ln. Price: £35. Distributor: Philips Electrical Ltd., Century 
House, Shaltesbury Avenue, London, W.C.2. 
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control closed, whether other channels are open or not, i.e., break- 
through even at peak inputs should also be negligible. 

Depending on price, features such as channel tone-controls or 
switch-in filters, pre-fade-listen and metering, stereo sub-division and 
panning, not to mention quadrant and group faders, may be desirable. 
But we could go on, and partly for these reasons this review was 
approached in reverse, so to speak, performance being obtained from 
scratch rather than comparing with the maker's figures or with other 
models. 

At the rear of the Philips ET 1042/10, the serial plate next to the 
3-core mains flex calls for 15W from 210-245V 50 c/s—no voltage 
adjuster needed or provided. Four numbered screw-cover receptacles, 
similar to Jteslo 3-pin but Continental in design, are for microphone 
inputs. An identical fifth spaced further along is labelled output ; 
it has no male-female pin-reversal to distinguish from an input, one 
type of cable-socket accommodating all. An "output first' rule when 
plugging-up, as for power amplifiers, will prevent your best ribbon 
being mortally offended at getting line-level by accident! 

The front-view, neat and attractive in black and silver-grey, shows 
five pointer-knobs headed one to four and master and identically 
scaled from 1 (almost closed) to 5 (fully clockwise) with dots for linear 
half-divisions. At the right-hand end, pilot-lamp and double-pole 
mains switch (on is upward) complete the line-up ; in a screened 
compartment behind them is fitted a JA mains fuse. The mains-pack 
behind this is also screened. 

Three double-triodes provide the gain—four sections after the 
input-transformers, one after the master-control and finally a cathode- 
follower output. Exit signal after a fourth 9-pin valveholder, so wired 
that a line-transformer could be plugged in place of the link-plug 
fitted, or an alternative plug to select attenuation. Each input has two 
'hot' pins, the third bonded to chassis, indicating screened-lwin cable 
for balanced (or in fact, floating) microphone-lines. Output, of course, 
is unbalanced unless using a transformer, but the same cable is needed 
as the inner earth-busbar is held at a DC potential above chassis. Hie 
twin inner gives live and return with screening to the third pin, and a 
separate output-cable for balanced working is avoided. 

Input and output impedances were first measured over the audio 
range to determine correct terminations. The input impedance varies 
between 25 ohms (at the extremes of 40 c/s and 20 Kc/s) and 90 ohms 
(2 Kc/s), indicating a nominal 30-50 ohm microphone input rather 
than 200 ohms. The output impedance falls towards 600 ohms at high 
frequencies, but is over IK at 1 Kc/s and rises steadily below this, 
reaching 25K at 40 c/s. The reactance of a 0.15fxF capacitor follows 
the same curve, so it was no surprise to find a nominal O.ljiF blocking 

capacitor in the output. Bass loss will occur if the following input is 
of too low an impedance, but the benefits of 600-ohm working are 
preserved in the treble on lengthy cables. 

The available output before distortion is high. A IKc/s sine-wave 
shows no clipping until I5V RMS (into open-circuit), with distortion 
of 1 J % at this point. At 10V out it is down to 0.4%, so at customary 
line-levels around IV distortionless operation into following high- 
impedance can be relied upon, provided no very high levels overload 
the first stage(s) ahead of the volume-controls. A normal microphone, 
even used abnormally, was unable to do this. 

On each input, loaded with screened 50-ohm resistor on microphone- 
cables, hum and noise output was measured (see Table 1). The high 
background on Inputs 2 and 3 was mostly hum picked up from the 
power end by input transformers ; orienting them would be effective, 
but difficult because of the way they are mounted—'bucking' most of 
the hum was possible by rotating the load-resistor close to the power- 
inlet. The variance in noise between inputs practically vanished with 
primaries short-circuited, while omitting the load raised it 4-5dB on 
all channels. With main gain only open, the 'silence' was —77dB, or 
—75dB with it closed—some benefit from internal bucking, I suspect. 
Figures below a 10V output-level would, of course, be 20dB better; 
earthing gave no benefit. 

Interaction was measured by observing variations in signal on any 
channel when all the remaining channels (silent) had their controls 
rotated together from minimum to 6dB below maximum gain, then to 
maximum ; the master was varied separately (see Table 2). The 6dB 
point is about 3.7 on the dials with the logarithmic potentiometers 
fitted, and gives equal resistance between slider and either end ; hold- 
off arrangements are such that this setting has most effect on other 
gains. Varying one other knob at a time produced one-third of the 
table amounts, and it is seen that different settings of the channel in 
use, and of the master control, vary the amount of interaction. In the 
100 c/s case the impedances of coupling capacitors from the triodes add 
to the effect, but otherwise interaction is in fractions of a decibel, to 
be ignored for most purposes. 

High background on inputs 2 and 3 made test-figures on break- 
through unrealistic by swamping, but on No. 1 with no input-signal, a 
tone sufficient to produce IV was fed into each remaining channel 
with its gain at minimum. Rise in background due to signals breaking 
through is negligible at low frequencies, but in the treble it becomes 
noticeable, pointing to unwanted capacitive couplings. More of these 
later ... 

Fig. I shows the mean frequency-response of the four channels at 
(continued on page 40 T) 
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FRANCIS OF 

STREATHAM 

MAINS TAPE RECORDERS 
*B«ocord2000  il2gnt. 
*Beocord 1500   89 gns. 
•Brenell STB2   £150 
•Brenell Mk 5/M Series 3 93 gns. 
*Brenell Mk 5 Series 3 ... 74 gns. 
Cossor 4 Tr. 1604 2 sp. ... 39 gns. 
Cossor 4 Tr. 1605 4 sp. ... 62 gns. 
Cossor 1606 4 Tr  29 gns. 
Cossor 1607 Stereo 4 Tr.... 57 gns. 
Elizabethan LZ24  34 gns. 
Elizabethan Auto ... ... 26 gns. 
Elizabethan LZ34   32 gns. 
Elizabethan LZ32   29 gns. 
Elizabethan 511 4 Tr. St.... 39 gns. 
•Ferrograph 631   88 gns. 
•Ferrograph 632 Stereo ... 115 gns. 
Fidelity Major   35 gns. 
Fidelity Playmaster 2 Tr. 21 gns. 
Fidelity Playmaster 4 Tr. 23 gns. 
Grundig TKI4L   37 gns. 
Grundig TKI7   43 gns. 
Grundig TKI8L   41 gns. 
Grundig 23L Auto  49 gns. 
Grundig TK40 4 Tr. ... 87 gns. 
Grundig TK4I 2 Tr. ... 83 gns. 
*GrundigTK464Tr.Stereo 107 gns. 
Philips 4 Tr. 3549   62 gns. 
Philips 4 Tr. Stereo 3534... 92 gns. 
Philips 3548 4 Tr. 2 sp. ... 39 gns. 
Philips 2 Tr. Auto 3552 ... 24 gns. 
•Revox 736   124 gns. 
•Saba Stereo TK230 ... 94 gns. 
Sony 200   72 gns. 
Sony 500  105 gns. 
Stella 458 4 Tr  39 gns. 
Stella 459 4 Tr  62 gns. 
*Tandberg Series 6 ... 110 gns. 
*Tandberg Series 7 ... 93 gns. 
*TandbergSeries8 2Tr.... 54 gns. 
*TandbergSeries8 4Tr.... 59 gns. 
•Tandberg Series 9 ... 69 gns. 

Telefunken 55 
•Telefunken 85 de lu> 
•Telefunken 96 4 Tr. 
•Telefunken 98 ^ Tr. Stereo 
•Truvox R.I02 •Truvox R.I04 
•Truvox PD.I02 Stereo 
•Truvox PD. 104 Stereo 
•Vortexion WVA 3 sp. 
•Vortexion WVA-H 3 sp. 
•Vortexion WVB 3 sp. ...£115.10.0 
•Vortexion WVB-H 3 sp. £128.0.0 
•Vortexion CBL Stereo ... •Vortexion CBL-H Stereo 
Wyndsor Sabre 
Wyndsor 707 2 Tr.... 
Wyndsor 707 4 Tr.. 

43 gns. 
83 gns. 
69 gns. 95 gns. 
76 gns. 
79 gns. 
93 gns. 89 gns. 
£96.7.0 

£107.3.0 

£172.0.0 
£180.0.0 
23 gns. 
29 gns. 32 gns. 

BATTERY PORTABLES 
Akai X-l V 4 Tr. Stereo ... 131 gns. 
Grundig TK6   69 gns. Grundig EN3 Notebook ... 23 gns. 
Cossor 1621   26 gns. 
LoeweOpta4l6   Signs. 
LoeweOpta408   39 gns. 
•Butoba   59 gns. 
•Fi-Cord 1021A   66 gns. 
Philips EL330I   26 gns. 
Philips 3586 ... ... ... 26 gns. 
Stella 471   26 gns. 
Uher 4000S  99 gns. Telefunken 300   49 gns. 

•Microphone extra 
MAINS POWER PACKS 

Philips, Stella or Cossor... £5.12.0 
Butoba   11 gns. 
Fi-Cord   £7.10.0 
Uher 4000, with recharge- 
able cell   18 gns. Telefunken 300, with re- 
chargeable cell   £19.10.0 

Tape Decks by Brenell, 
Wright & Weaire 

Tape to disc and copy service. 

LEADING STOCKISTS OF EQUIPMENT FOR 

TAPE and HI-FI 
... and NO EXTRA FOR CREDIT TERMS 
Minimum Deposit 

■fa No Interest or Service Charges on H.P. up to 18 months 
■fa Free Service during Guarantee Period 
• MICROPHONES, 

MIXERS, ETC. 
£6.15.0 

£11.10.0 
£8.5.0 

£11.12.6 £10.12.8 
£24.10.0 
£15.10.0 
£17.10.0 

3 gns. 
18 gns. 
£11.5.0 
£7.10.0 
£6.10.0 

Grampian Reflector Grampian Ribbon ... 
Grampian DP/4 Dynamic 
Reslo Pencil Dynamic 
Reslo Ribbon  
AKGD.II9   
AKG Stereo D.77A ... 
AKG D.I9C  
Eagle Mixer ... 
Grundig Mixer Stereo 
Ficord TM.II Mixer 
AKG K. 50 Headphones 
Philips Pre-amp 

Also in stock: microphones by 
ACOS, FILM INDUSTRIES, 
TELEFUNKEN, BEYER, etc. 
All WALGAIN PRODUCTS 

• TAPES & ACCESSORIES 
Standard, Long, Double, Triple Play 
in all sizes by all leading makers. 
0 DEFLUXERS BY WEARITE. 

WALGAIN 
0 Pre-recorded Tapes by Columbia, 
H.M.V. and all £.M./. Labels. Crown, 
Phonoband, etc. 
Bib, Bond and E.M.I, splicers. Matching 
transformers. Plugs, sockets, etc. 
Prices subject to alteration as announced 
by manufacturers. 
STANDS OF ALL TYPES 

HI-FI DEPT. 
# STEREO AND MONO 

AMPLIFIERS 
Quad Pye Rogers Cadet Mk III 
Leak Armstrong Tripletone 
Scott Loewe Opta B & O, CSL 
# TUNERS 
Quad Rogers Pye Leak 
Armstrong B & O Tripletone 
# LOUDSPEAKERS 
Quad Pye Rogers W.B. Kef 
Wharf edaleGoodmansTannoy 
Lowther Leak Elac Eagle Kelly 
B & O. SHB, Tandberg 
m MOTORS, PICKUPS 
GARRARD ind. Acos 
AT6, 401, etc. 
Goldring 
Connoisseur 
DECCA incl. 
ffss Mk III 
Dcram, etc. 
Philips 
Ortofon 

Thorens 
Tannoy EMI 
LencoShure 
Ronette 
Sonotone 
B & O 
SME Mk II 
ADC BSR 

All types of Diamond and Sapphire 
styli, stereo and mono. Mierolifts, 
Garrard, Goldring, and Acos Pressure 
Gauges. Disc Preener. Acos Dust 
Bug. Cabinets by Record Housing 

and G.K.D. 

169-173 STREATHAM HIGH ROAD, LONDON, S.W.I6 
STReatham 0466/0192 Between St. Leonards Church 

and Streatham Station 
Please note this is our only address 

OPEN ALL DAY SATURDAY—EARLY CLOSING WEDNESDAY 

'Q'-C O R D 

U 

A 

L 

I 

T 

Y 
60-10,000 c/s 

±3db. 
sig./noise ratio 
38db's below 
test. SOdb's 
below peak 
Heads by 

BOGEN 
Push Pull Osc. 
AC erase. 
Wow & flutter, 
less than 0.5% 
RMS. 
Complete with dynamic mike 200/S0K, 1,200' TP tape, empty spool, radio lead, 
cct. diagram, batteries, etc. 
Delivered anywhere in the U.K. Carriage/Ins. Paid. 6 months full guarantee. 
No labour charges. As field trial in July "Tape Recorder". 24 hours telephone 
answering unit now fitted. Blackpool 45049. 

o 

M 

P 

A 

C 

T 
10 X 10x4. 

51b. 

B 

J 

E 

C 

T 

I 

V 

E 

E 

L 

I 

A 

B 

L 

E 

U 

A 

L 

T 

R 

A 

C 

K 
33I.P.S. Buhler motor. No pr. pad on record head. Constant speed Finest compo- _ . 
43 inch spools.  . Replay pre. rec. 
2 hrs. play. nents- tapes. 
Operate in any West German Ideal for dub- 

position. 

Powered from main/battery/6-I2V 
car battery and a 6V accumulator 

for 203. 

bing. 
Inputs for 

mike, radio, 
2mV/50K 
outputs 
5 ohms—20K 

Full details from : 
Both 203/RII9K now 29gns. 

C. Braddock Ltd. 
266 WATERLOO ROAD, 
BLACKPOOL 

We are happy to announce that we can now supply 

BRAND NEW BRITISH & GERMA 

P.V.G. RECORDING TAPES 
High quality performance at lowest ever prices 

Both manufactured by famous firms. All tapes are splice free and have fitted 
leaders and scop foils. 

Not rejects or sub-standard, all tapes are boxed. Every tape is fully tested ana 
guaranteed. 

WHY NOT TRY A SAMPLE SPOOL ? 
Remember; full refund plus postage should goods not meet with full approval 
To dace no refund has been requested 
Standard Play Length English price German Price 

3' ISO' 216 213 
4' 300' 41- 319 
5' 600' 91- 7/6 
5J- 900' 11/6 »/- 7- 1200' 16/- 12/- 

Long Play 2/9 3" 220' 31- 
4- 450' 61- SI- 
5' 900' 11/6 10/- 
5}' 1200' 16/- 11/6 
7- 1800' 23/. IS/6 

Double Play 
3" 400' 6/- SI- 
4" 600' 8/6 7/6 

1200' 21/- 14/- 
sr 1800' 24/- 19/- 
7- 2400' 391- 231- 

Triple Play 
4" 1200' 15/- 14/- 
5" 1800' 291- 28/6 
51* 2400' 38/- 36/- 
7- 3600' 49/- 47/6 

Postage and packing I/- per spool. 4 or more post free. 
EMPTY SPOOLS : 3" 9d. 5" 2/-. 53" 2/3. 7" 2/6. 

N. WALKER Ltd. 

28 Linkscroft Ave., Ashford. Phone : 53020 Middx. 
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PHILIPS ET1042/10 REVIEW CONTINUED 

maximum gain (solid line). Falling bass-response is perhaps intentional; 
when dialogue filtering is required in Stage or Film work such bass-cut 
is used. It is produced here by choice of low-value coupling capacitors 
from the input triodes to the mixing network—2,200pF nominal. 

As Channel 1 fairly represented a mean curve, further tests, to see 
if the response was affected by gain-control settings, were carried out 
on this channel (dotted lines). Below the —6dB point differences are 
small until really low settings are reached (1J on dial and below) ; 
here, unwanted coupling again makes itself felt by a considerable 
treble-peak around minimum volume; this was also observed on 
Input 4, with some rising on 2 and 3. 

TABLE 1; HUM AND NOISE (dB below IV output) 
Without Earth With Earthed Chassis 

All gains closed: —75dB -70dB 
Master gain open: -77dB  (earth dispensed 

with) 

Maximum gain on: Transformer primary Without load on 
loaded 50 ohms primary 

Input 1 —66dB —62dB 
Input 2 —45dB  (timbre changes) 
Inputs —48dB  (timbre changes) 
Input 4 —67dB —62dB 

TABLE 2: INTERACTION (Mean of four channels) 
Tone Silent Channels Channels Tone Master 
Frequency Channels at -«dB at Maxi- Channel Gain 

at Zero Point mum gain Position Position 
too c/s OdB O.SdB 1.2dB Maximum Maximum 

1 Kc/s OdB 0.6dB O.SdB Maximum Maximum 
10 Kc/s OdB O.SdB 0.2dB Maximum Maximum 

100 c/s OdB 1.1dB I.SdB —6dB -OdB 
1 Kc/s OdB 0.9dB O.SdB -SdB -OdB 

10 Kc/s OdB 0.75dB 0.2dB —SdB -OdB 
100 c/s OdB O.SdB O.SdB Maximum Low 

1 Kc/s OdB O.SdB 0.2SdB Maximum Low 
10 Kc/s OdB 0.7dB 0.2 Maximum Low 

Settings chosen produce most Interaction effects between tone- 
carrying channel and remaining 'silent' channels as controls of the 
latter are advanced. No channel gain-rise can decrease set signal to 
a negative dB figure. 

In later tests, feeding the input triode grids directly to check the 
transformer step-up ratios, both the falling bass and the low-volume 
rise in treble were still present, so the input-transformers would seem 
to have little to do with these effects. Just over 30mV on each input 
grid at 1 Kc/s produced IV output, a voltage-gain due to the valves 
of about 30dB. IV output can be realised with voltages between 700- 
l.OOO/iV at the microphone (or even a little less, depending on 
impedance). One should bear in mind that the overall voltage-gain of 
60-65dB thus arrived at only has significance in relation to the power- 
gain, which again depends on impedances. Table 3 shows the output 
when using various microphones, all referred to OdBm, (=0.775V or 
ImW in 600 ohms). 

Transient performance is indicated by the oscilloscope traces of 
fig. 2, for 500 c/s and 15 Kc/s square-wave inputs (to mic. transformer). 
The curving tops at 500 c/s show the influence of the falling bass 
response, and the triangular 15 Kc/s shape shows the falling of extreme 
treble at normal gain settings ; at very low channel-gains the rising 
treble mentioned earlier restores much of the square shape at 15 Kc/s, 
and brings in a leading-edge overshoot at the low frequencies. Note 

(continued on page 403) 

a 

.j 
Q 

SEE & HEAR 

SUPERB! 
MR 909 TWINTONE Designed with the well known Sanyo care for 
both quality and workmanship it is fully transistorised for trouble free 
use. It will stand up to the most exacting demands and give full rich 
reproductions of your recordings. 
If you want Stereo as stereo should be and a tape recorder to be proud 
of—ask your dealer to let you see—and hear the Sanyo MR 909 Twintone 
Superb. 

PRICE 72 gns. 
or write for illustrated literature 
Sanyo Service & Sales, 
23 Savage Gardens, Trinity Square. London, E.C.3. 
Telephone; ROYal4l54. 
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HEAD 

DE-MAGNETISER 
De-magnciiscs tape heads quickly and simply . . . Also for pin-point erasing on 
striked film and tape recordings—removes local unwanted noises without 
detriment. Has nylon-cushioncd twin probes with a concentrated de-magnetising 
field in the gap between the arms. Pistol grip. A.C. mains. Professionally 
designed for professional recording engineers. £2.10.0. 

TAPE ERASER 
Erases both sides of a V tape reel in 30 seconds 
and positively removes even the very low fre- 
quency portions of a recording. Use the WAL 
Tape Eraser, the only way to ensure an abso- 
lutely clean tape—quicker and better. Mains 
operated. Also erases sound from 16mm. film, 
lO" aluminium reels. Professionally designed 
for professional recording engineers. £6.18.6. 

PRE-AMPLIFIERS 
WAL prc-amps arc made for every purpose. 
Fully transistorised, baliery-operated, give high 
gain, completely hum-free. Laboratory built 
and fully tested. Professionally designed for 
professional recording engineers. Ask for 
details of WAL - GAIN Mono. £5.10.0. 
and the STEREO WAL-GAIN £7.10.0. 

Free leaflets available on these professional aids 
to perfection . . . please write to — 

^WA4^/^ 
ELSTONE ELECTRONICS LTD 
EDWARD STREET, TEMPLAR STREET, 
LEEDS 2 

only the best 

is good enough. 

FOR YOUR RECORDER 

metrostrobe 
For checking tha 
accuracy of tape recorder 
playing speeds (3}, 7i and 
15 i.p.s ). Reversible dial 
for 50 60 cycles. 
PRICE12 6 

K LEIM ATAF 

/ iWc/Af 

WM 

I 

mvm 

klenzatape 
The only tape head cleaning 
system in the world approved by 
and recommended by all leading 
manufacturers. 
PRICE 13/6 
other accessories 
metro-labs 41- per set 
metro-slop 17/6 per set 
metro-splicer 15'- per kit 

Always ask for metrosound tape and audio accessories 
metrosound manufacturing co. ltd. 
bridge works, Wallace road, london, n.1. canonbury 8641 (3 lines) 

6 metrosound 

vA" 

is. '•C 

BY FAR THE CHEAPEST 

FULL RANGE OF 

PREMIUM QUALITY TAPE 

DE VILLIERS (Electronic World) LTD.. I6D Strutton Ground, london, S.W.I 
STANDARD PLAY (PVC Base) 
3' I I50fc. 4 (or 18/- Q 
4' / 300ft. 
5" / 600ft. 
Si*/ 900ft. 
7" /1,200ft. 

48/- doz. 
4 (or 26/- □ 
2 (or 26/- O 

16/- L 
I?/- □ 

DOUBLE PLAY 
Polyester Base) (Prestressed 

LONG PLAY (Prestressed Poly- 
ester Base) 

3- / 225fc. 4 (or 22/- 
60/- doz. 

4* / 450ft. 2 (or 21/- 
5- / 900fc. 2 (or 35/- 
5}*/1.200ft. 24/- 
7'/1.800ft. 31/- 
TRIPLE PLAY 
(Prestressed Polyester Base) 

3' / 375ft. 
4" / 60Oft. 
5' /l.200fi. 5}71.800ft, 
7- /2,400fc. 

2 for 20/- 
108/-doz. 
2 for 30/- 

27/- 
35/- 
45/- 

R 
3' / 465ft. 
317 650ft. 4- / 900ft. 
5" /1,700ft. 
5172.300ft. 7" /3,300ft. 

2 for 26/6 
150/-doz. 17/- 

23/6 
40/- 
52/6 
80/- 

I enclose £ s. d. NAME. 

ADDRESS  

BLOCK CAPITALS PLEASE CASH WITH ORDER 
post rRe£• seuo COI/POH NOW— 

TAPE RECORDER 

COVERS 
Smart waterproof cover 
to five complete protec- 
tion to your tape recorder. 
Made from rubberised 
canvas in navy, wine, tan, 
grey and bottle green 
with white contrasting 
pipings, reinforced base, handy zip microphone 
pocket and name panel. 

Grundig TK.I 
.. TK.5 TK.6 

TK.8 
TK.M & 23 & 18 

.. TK.20   

.. TK.24   
.. TK.25   TK.30   
.. TK.35   „ TK.40 & 41 TK.46   
.. TK.55   
.. TK.60   .. TK.830/3D 
,. Cub   Tclcfunken 85 

75/15 &76K... 
95   

Philips 8108 
.. 3548 .. 3534 
.. 3459 

49/6 
SSI- 
47/6 
43/- 
59/4 
52/6 
55/- 
55/- 
40/- 43/- 
44/- 
82/. 

43/-» 
7S/.« 
43/- 
351-' 45/- 
55/- 
49/4 
57/6 

No Price 87/- 
  79/6 

• Without 
A. BROWN & 

Philips EL3538 ... „ EL3S42 ... 
.. EL3536 ... 
.. EL3SI5 ... .. EL354I/IS 
.. 3541/H ... ,, Starmaker... 

Cossor 1602 
.. 1601 1604 

1605 
Stella ST455 

., ST454 „ ST458 
ST459 

Saba Elizabethan FT.I ... 
FT.3 ... 
LZ29 

Fi-Cord IA Fidelity Argyle 
Clarion (with strap) 
Brenell Mk.5 

.. 3 star 
Truvox R92 and 94 Robuk RK.3 
Ferrograph 
Sony 521   
Revo*   
Optacord 414+412 

pocket 
SONS LTD. 

43/- 
43/- 
70/- 
57/4 
57/4 
72/- 
44/- 57/4 
63/- 
79/- 
84/- 
43/- 
57/4 
79/- 84/- 
43/- 44/- 
75/- 

551-' 

90/- 
84/- 
43/- 

24-28 GEORGE STREET. HULL. TEL. : 25413,25412 
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PHILIPS ET1042 10 REVIEW CONTINUED 

that this does not include any output transformer effects. 
The mixer is not prone to microphony at normal levels—brisk taps 

on the outer case at full gain produced at most a 2-3dB jump in 
background reading, sounding highly damped and with no tendency 
to 'ping' or to build up acoustic howl even with high-gain on the 
following equipment. 

The effect of random AC external fields is kept minimal by potting 
of the mic-transformers plus the outer steel case. For this test a nearby 
Variac was used! 

TABLE 3: 
Microphone Type Output Level Below OdB 
STC 4038 Ribbon 0.14V —15dB 
STC 4021 Moving-coil 0.18V to 0.25V -13 to -10dB 
STC 4017 Moving-coil 0,25V to 0.3V -10 to -SdB 
Reslo RBL/T Ribbon 0.025V -30dB 
Grampian 6R1 Ribbon 0.075V -20dB 
Shore 545 Moving-coil 0.25V -10dB 
Shure 55S Moving-coil 0.35V to 0.45V -8 to -SdB 
AKG D.19 Moving-coil 0.2V to 0.25V —12 to -10dB 
AKG D.11 Moving-coil 0.2V -12dB 
Grundig GDM Moving-coil 0.25V -10dB 

Above figures are (or talks, studio conditions and moderate speech; 
levels from music applications found to vary with content from 10—16 
dB higher than the above, i.e., up to 2V output or a little higher In 
exceptional cases. 

Re-reading the opening paragraphs, it is difficult to decide whether 
this mixer is for recording enthusiasts, professionals or PA work. It 
is particularly suited to stage groups who bring three or four micro- 
phones for use with their own amplifiers—here the limiting of bass is 
a distinct advantage, as also in speech-reinforcement, recording of 
meetings and court proceedings, etc. The intending user must assess 
its capabilities for the application in mind ; if this dry dissertation has 
helped him, the exercise was worthwhile. B. R. J. Plumtree. 

POSTSCRIPT TO THE KODAK TAPE REVIEWS 

the followinc; comment (which, in its original form, was rather 
more detailed) has been received from Kodak Lid. concerning the 
tape reviews published in our August issue. It is published together 
with Mr. Tutchings' reply: 

dear sir. We have just seen Mr. Tutchings' Kodak Tape review and, 
of course, are absolutely delighted that the result is so favourable. 

We would not, however, want readers to think that there was no 
change in the frequency response of Kodak Tapes with change in bias, 
as the review seems to imply. It is true that the change is less than with 
many other tapes, and is confined to higher frequencies than those used 
in Mr. Tutchings' tests, but readers with good loudspeakers would 
find this change was still noticeable, although not necessarily important. 

Yours faithfully 
Messrs. Kodak quite rightly make the point that I should have qualified 

my review statement that overbiasing certain Kodak tapes does not alter 
the frequency response. 

I agree that when the wavelength on the tape becomes comparable 
with the oxide thickness there will be a marked difference of recorded 
level with change of bias, but the Kodak Quadruple Play, which was the 
one I made the song and dance about, showed no measurable change in 
response up to S Kc/s even when bias was raised to drop overall sensitivity 
by lOdB, and the difference was only l.SdB at Kc/s with this bias and 
quite negligible at 4 V bias, which drops output by SdB. 

The audible effect on even a good quality domestic recorder would be 
very small. A glance at the microphone and overall acoustic responses 
in some of my recent reviews will show that the 'air to air' response seldom 
extends much beyond 5 Kc/s, however good the electrical response may be. 

It was for this reason that I chose 5 Kc/s for my high frequency test at 
a tape speed of 3} i/s, and I can assure the manufacturer and all my 
readers that, at this frequency and tape speed, altering the bias by 20%, 
which alters the response of normal tapes by 5-IOdB, showed less than 
IdB change on the thin-oxide high-coercivily Kodak tapes. 

A. Tutchings. 

YOVR TAPE DEALER — 
London Area 

BRITAIN'S LARGEST TAPE & HI-FI SPECIALISTS 

L 
/ 

L 
# 

SEE 
PAGE 

368 

Disc and Tape Reproducing Equipment and Tape Recorders 
by Leading Manuracturers 

Custom Built Installations 
All High Fidelity Requirements and Sendees Available 

Estimates Free Personal Service 

Custom High Fidelity 
371 Green Lanes, Palmers Green, N.13 PALmers Green 5228 

hHi 

FOR ALL LEADING 

n AUDIO EQUIPMENT 
call, write, or telephone 

hampstead HIGH-FIDELITY 
91a Heath Street, Hampstead, London N.W.3 Telephone HAMpstead 6171 

UsMS 

ALL LEADING MAKES IN STOCK 
Cash or Easy Terms 

LONDON'S FINEST SERVICE 
207 EDGWARE ROAD, W.2 

PAD 3271/2 
152-153 FLEET STREET, E.C.4. FLE 2833 

33 TOTTENHAM COURT ROAD, W.I. HUS 2605 

* PART EXCHANGES WELCOMED * 
■Ar ALL MAKES Hi-Fi and Tape Recorders supplied * PART EXCHANGES. Terms 12. 18 or 2d months 
* SONY Specialists. Full Range Stocked 
•fc GUARANTEED Recorder Repair Service 
MAC'S CAMERA SHOPS LIMITED 

250-252 KING STREET. HAMMERSMITH, LONDON, W.t 
RIV 8581-2 Hours 9-6 Thursday 9-1 

SHEEN TAPE RECORDER CENTRE 
SPECIALISTS IN TAPE RECORDERS, ACCESSORIES. HI-FI EQUIPMENT 

YOUR CENTRE FOR FRIENDLY HELP—SALES AND SERVICE 
8 STATION PARADE, 
SHEEN LANE, SHEEN, 
LONDON, S.W.M 

Showrooms Open until 7 pan. 
PROSPECT 09IS 

{Opposite Mortlake Sullen S.R.) 

WIMBLEDON'S 
TAPE RECORDER CENTRE 

Agents for: FERROGRAPH. VORTEXION. SIMON. 
BRENELL, GRUNDIG, PHILIPS, COSSOR, ETC. 

GET IT TAPED THE EXPERT WAY—By letting us install your apparatus 
TEL-LEE-RADIO 

LIBcrty 4946 220 The Broadway. WIMBLEDON, S.W.I9 

★ 
ALL MODELS 

ON 
COMPARISON 
DEMONSTRA- 

TION 

Cheshire 
STOCKPORT AUDIO CENTRE 

FINEST IN NORTH WEST 

'RE VOX 
 BJO GRUNOl' UHE SONY BBENEt 

TBUVOX 
fvco**0© PHILIPS 

★ 
EVENING 

DEMONSTRA- 
TIONS BY 

APPOINTMENT 
-FAIRBOTHAM i CO. LTD., 58-62 Lower Hillgate, STO 4872- 
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YOUH TAPE DEALER 
Devon 

PLYMOUTH 

TOM HOLLAND LTD. 
102 CORNWALL STREET Phone 69282 

FERROGRAPH. REVOX, TANDBERG, SIEMENS, AKAI, UHER, SONY. 
B & O STEREOMASTER. FI-CORD. AND 

The largest selection of Hi-Fi equipment in the West 

Gloucestershire 
CHELTENHAM 

MODERN RADIO (Cheltenham) LTD. 
Service and Hi-Fi Dept. 40/42, St. James Street 
Ferrograph, Revox, Telefunken and Truvox always in stock 

TELEFUNKEN appointed Service Agent 
Phone : Cheltenham 21216/7 

Hampshire 

BOURNEMOUTH 
FORRESTER'S 
NATIONAL RADIO 

70-72 Holdenhurst Road 
Radio-TV components. 

SUPPLIES 
LTD 

Tel. 25232 
High-Fidelily. Tape 

HAMILTON ELECTRONICS 
HIGH FIDELITY AND 
TAPE RECORDER 35 LONDON ROAD 
SPECIALISTS 

TEL. 28622 SOUTHAMPTON 

Hertfordshire 

HAMMONDS OF WATFORD 
(Your HI-FI centre for advice & service) 

Agents lor all leading makes of TAPE - RECORDERS • AMPS 
TUNERS - SPEAKERS & ACCESSORIES 

Terms & P/E Evening Demonstrations 
63 QUEENS RD. WATFORD 27187/36136 

Lancashire 

H.D.KIRK 

Specialists in High Fidelity 
ISO HIGHER BRIDGE STREET 

Phone: 23093 

.BOLTON 

MANCHESTER 

TAPE RECORDER CENTRE 
Revox. Ferrogreph, Brenell, Tandberg, Bang & Olufscn, and all well known makes. 

LANCASHIRE HI-FIDELITY LTD. 
Fully equipped SERVICE Dept. to provide expert instillation and service after sales 
8 DEANSGATE .... NEXT TO GROSVENOR HOTEL. 

Leicestershire 

LEICESTER 
ALL YOUR HI Fl REQUIREMENTS 

H.M.V. QUAD LEAK ROGERS 
Speakers by I TANNOY MORDAUNT LOWTHER W.B. 

WHARFEDALE GOODMANS 
Tape: FERROGRAPH REFLECTOGRAPH GRUNDIG 

SIMON BRENELL 
Record Deportment: ALL LABELS-PARASTAT SERVICE 

UICESTER COOPERATIVE SOCIETf LIMITED, High Street, Leicester. Tel. 20431 

CLASSIFIED 

ADVERTISEMENTS 

Advertisements for this section must be pre-paid. The rale is 6d. per word 
private), minimum 7s. 6d. Box Nos. Is. 6d. extra; trade rales 9d. per word, 
minimum 12s. Box Nos. 2s. extra. Copy and remittance for advertisements in 
NOVEMBER 196S issue must reach these oftices by 20ih SEPTEMBER 
addressed to; The Advertisement Manager, Tape Recorder, Link House, 
Dingwall Avenue, Croydon, Surrey. 

SITUATIONS VACANT 

Electromechanical Engineer to help develop tape deck. Consultancy 
basis possible. Box No. 387 (Middx).  

Part-lime evening workers required for monitoring service. Know- 
ledge of current affairs and able to type. Good rates of pay. Apply 
Box No. 386 (London). 

GRANADA 

goes on growing 

Granada Television have openings in Studio 
Sound Operations at Assistant Engineer/ 
Technical Assistant level. 

Required are young men with a developed 
enthusiasm for audio work, training in music 
and preferably TV experience. Attractive 
salaries on a rising scale. Generous Granada 
Group Life Assurance and Pension Scheme. 

Write details of age, experience, salary, etc., to : 
Derek Roberts (//) Granada Television, 
Manchester 3 

FOR SALE 

Ferrograph 5A/N. One owner, little used. £60 o.n.o. Box No. 388 
(Surrey). 

WANTED 

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

Highest cash prices offered for good quality Tape Recorders and 
Hi-Fi. See our ad. page 396 this issue. R.E.W., 266 Upper Tooting 
Road, London, S.W.I7. 

TRADE 

A Unique Buy ! Recording tape, top brand. 7in. 2400ft. D.P. 25/-, 
5}in. 1200ft. 19/6, P. & P. 1/6 per spool. Bargains in all sizes. S.a.e. 
for list. We repair, buy and sell recorders. E. C. Kingsley & Co. 
Ltd., 132 Tottenham Court Road, London, W.l. EUSton 6500. 

Speedy and Expert Tape Recorder and Hi-Fi repairs by England's 
leading Hi-Fi Specialists. Telesonic Ltd., 92 Tottenham Court Road, 
London, W.l. MUS 8177. 
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CLASSIFIED ADVERTISEMENTS—continued (TRADE) 
Learn While You Sleep. Learn languages, memorise speeches and 

sales presentations, absorb business statistics or the highway code 
while asleep with Learnasleep Equipment. Details from: Sleep 
Learning Supplies (Dept. T.R.), 245 Capworth Street, Leyton, E.IO. 

"Gevaert" New boxed recording tapes 600ft., SJin. spools at 9/- 
each or 6 for 50/-. "Grundig" 2-Transistor pre-amplifiers suitable for 
boosting microphones and tape head monitoring—listed at 4| gns— 
offered new and boxed at 57/6 each. Lee Electronics, 400 Edgware 
Road, Paddington 5521,   

Tempolapes—Music 3£ i.p.s. and Castle copyright free sound 
effects 45 r.p.m. discs. Wide selection of titles. 6d. stamp for catalogues 
to: Recorded Tuition Ltd., 174 Maybank Road, South Woodford, 
London, E,I8.   

American 4 Track Stereo Tapes covering most famous labels at 
realistic prices. Why pay more? Imported directly by us, saving 
distributors profits. Vast selection at 75/- each—send S.A.E. for free 
lists or call at London showrooms: Teletape of Marble Arch, 33 
Edgware Road. W.2.  

New World famous recording tapes. Polyester base and fully 
guaranteed. 5in. 600ft. 7/-, Sfin. 900ft. 9/6, 7in. 1200ft. 12/-, Sin. 900ft. 
9/-, SJin. 1200ft. 12/6, 7in. 1800ft. 13/6, p/p 1/- per spool. Starman- 
Tapes (T.R.), 421 Staines Road, Bedfont, Middx.  

Summer Sale Bargains ! Save 50% ! Dozens of world-famous 
models to choose from, all brand new, fully guaranteed. Special terms 
to Tape Clubs, Education Authorities. Send S.A.E. for bargain lists. 
John Munro, Tape Recorder Specialist, Library House, Lossiemouth, 
Morayshire. 

-FERRODYNAMICS' INTERNATIONAL" TAPE- 
Highest Quality Cello Wrapped Colour Coded -fc Guaranteed 

Standard Play 
5" 600' Acetate 
7" 1200' Acetate 
Long Play 
5" 900' Acetate 
SI" 1200' Acetate 
7" 1800' Acetate 

7/9 
11/9 
9/9 

11/9 
13/9 

Long Play 
7' 1800' Polyester  19/- 
Double Play 
5" 1200' Polyester  14/- 

1800' Polyester... ... 20/- 
7' 1400' Polyester  22/6 
Post and Packing 2/- per order 

Also message and triple play tapes. S.A.E. list. Special terms for clubs. Trade 
enquiries welcomed. LEDA TAPES, 30 BAKER ST., LONDON, W.I 

STUDIO FACILITIES 

John Hassell Recordings. Tape to Disc. Latest high level micro- 
groove cutting system. Competitive prices. Studio and Mobile 
Services, 21 Nassau Road, London, S.W.13. Riverside 7150, 

Rapid Recording Service. Records made from your own tapes. 
(48 hour service). Master Discs and pressings. Recording Studio— 
Demo Discs. Mobile Recordings, any distances. Brochure from 21 
Bishops Close, E.17.  

Disc Cutting Systems Tape to Disc. Latest high level top professional 
quality at provincial rates. 7in. 45 from 18/-. 40' Studio. Deroy, 
52 Hest Bank Lane, Lancaster. 

PERSONAL 
Leam While You Sleep. Free booklet from : The Sleep Learning 

Association. 14 Belsizc Crescent. Hampstead, N.W.3.  
Listen and Learn in Record Time. L.P. Discs and Tape Records. 

The new and easy lime saving way to leam. Courses on: Book-keeping, 
Banking, Economics, English Law, Income Tax, Statistics, Shorthand, 
Good Speech, and Secretarial Subjects, Foreign Languages: French, 
German, Italian, Russian, Spanish. Write now for the Free Catalogue 
Handbook to : Students Recordings Ltd. (Dept. TTR), 15 Devon 
Square, Newton Abbot, S. Devon. 

NEW BIB INSTRUMENT CLEANER 

Ideal for tape heads 
APPROVED BY FERROGRAPH 
FOR CLEANING TAPE HEADS 
AND ALL EXTERIOR PARTS 

OF THEIR RECORDERS. 
Specially formulated for cleaning tape htads, delicate 
instrument panels, plastic, chrome, glass, printed 
surfaces and the exterior of all kinds of electronic 
equipment. It is anti-static, so cleaned surfaces do not 
become statically charged and attract dust, remaining 
clean longer. It is non-flammable and because it does 
not smear it is easy to use. 4/g each 
If unobtainable please ajrite to: 
MULTIC0RE SOLDERS LIP., 8 EH EL lEHPSTEAD, BERTS. 

3.M. 

Instrument 
Cleaner 

— YOUR TAPE DEALER — 
Northamptonshire 

PETERBOROUGH, NORTHANTS Tel: 5643/5644 

GAMPKINS RECORD SHOP 
RECORD TAPE AND HI-FI EQUIPMENT SPECIALISTS 

ADDRESS 15 LONG CAUSEWAY STOCKS 
(IN CITY CENTRE) 

Oxfordshire 

WESTWOOD'S of 

OXFORD 
46 GEORGE STREET 

PHONE: 47783 

Staffordshire 
WOLVERHAMPTON WE ARE 

WARN ERS for TANDBERG 
AUDIO DEPARTMENT, "The World's Finest Tape 

CHAPEL ASH, Recorder" 
SPECIALISTS Tel. Wolv. 26581 SALES AND SERVICE 

Surrey 

FARNHAM, SURREY 
The finest selection of Tape Recorders, Hi-Fi Equipment and 

quality Radiograms in the Provinces is awaiting you at;— 

LLOYD & KEYWORTH LTD 
26-27 Downing Street, Farnham, Surrey. Telephone; 5534 
Comparacive Demonstrations, Large stock of Cabinets and Pre-Recorded Tapes. 

TAPE RECORDER 
CENTRE CROYDON'S 

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

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

ADDiscoinbe 
1231/2040 

Sussex 

WORTHING, SUSSEX 
Stocking Ferrograph, Revox, Sony, Tandberg, Truvox, 
Philips, EMI, Luxor, etc., on fully comparative 

Demonstrations 
BOWERS & WILKINS LTD. 

I Becket Bldgs., Littlehampton Road, Worthing 5142 

5jr | 

■ J.—- 

ffa rivickshire 

For tape recorder service in the Birmingham area 

L. BISHOP LTD. 

1708 Bristol Road South, Rednal, Birmingham 
Telephone : RUBery 2709 

GRUNDIG SPECIALISTS 
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YOUIl TAPE DEALER   

co-o!L%. 
& 

soot^ 

HIGH FIDELITY SOUND EQUIPMENT TASTEFULLY 
DISPLAYED FOR YOUR "BROWSE AROUND" ENJOYMENT 

All leading makes: Amplifiers. Concrol Equipment, 
Loud-speakers, Cabinets, Tuners. Microphones. Tape 
Recorders and Ancillary Items in stock or quickly 

obtainable. 
Coventry A District Co-operative Society Ltd., High Fidelity 
Sound Section, Electrical Dept.,First Floor, Central Premises. 
Corporation Street, Coventry. Tel. Coventry 24031-10 lines 

AUDIO & TAPE SALES & SERVICE HIG. 4182 

COLIN G. TURNER MIPRE 
QUAD. LEAK. ROGERS. TANDBERG. TRUVOX. BRENELL 

All makes in stock and on demonstration 
39 YORK ROAD, KINGS HEATH, BIRMINGHAM 14 

Wiltshire 

SOUTHERN ENGLAND 
HI-FI AND RECORD CENTRES 

J. F. SUTTON 
SALISBURY 

18 QUEENS STREET 
SOUTHAMPTON 

421 SHIRLEY ROAD 

Yorkshire 

TAPE RECORDER CENTRE (HALIFAX) 
Stock all the best Tape Recorders; Hi-Fi Equipment; 

Tape; L-P Records, etc. 
DEMONSTRATIONS DAILY BY EXPERT STAFF 

2 years FREE SERVICE ON NEW RECORDERS over £35 
30 King Cross Street, Halifax. 'phone 66832 

Scotland 

[Edinburgh's TAPE RECORDER 
j specialist,Hi-Fi Cornep 
J Ferrograph—Grundig—Telefunken—Philips, clc. j j Haddineton Plate 
j W. G. Graham, Assoc. Brit. I.R.E. | EDINBURGH! 
I Tape to Disc Recording Service I phone WAV 7901 

I 
I 
I 

j 

- TAPE TO DISC SERVICES - 
Members of the Association of Professional Recording Studios who can 

be relied on to give satisfaction 

L 
Agent for The Famous Heathkits. 

MJB RECORDING & TRANSCRIPTION SERVICE 
specialise in the production of microgroove records from 

Professional and Amateur recordings (Acetate copies ; Mono and 
Stereo pressings). Extended playing limes achieved by controlled 
culling techniques. Studio, Mobile, "Off the Air" and all record- 
ing services. Detailed booklet available. 

7 HIGH STREET, MAIDENHEAD (Tel: 25630) 

TAPE RECORDERS - AUDIO EQUIPMENT - DISC 
CUTTING STD & LP FROM TAPE - STUDIO 
FACILITIES - HIRE SERVICE ■ SALES - EXCHANGES 

MAGNEGRAPH 
I Hanway Place, London, W.I. Tel. : LAN 21S6 

STU DIO 

Republic 

FOR ALL AUDIO 

SERVICES 
Church Farm, Pinner, Middx. tapes • discs • p.a. 
Tel: Field End 5555 studio • dubbing ■ mobile 

TAPE BARGAINS 

SCOTCH AGFA 
A special purchase of brand new, top 
quality, double coated, Scotch Magnetic 
tape (type I50D/C) Polyester L/P. 
Spooled to a special length for industrial 
purposes and now available from us for 
domestic consumption. Don't miss this 
rare opportunity. 900' on 7" reel. Nor- 
mally 27/6. Only l5/6d. P. & P. l/6d. 
Three reels for 45/- post free. Six reels 
for 84/- post free. Boxed add I/- per 
reel. LIMITED QUANTITIES 

An exceptional offer of brand new 
P.V.C. Tape, with full leader, stop foil, 
and polythene sealed. A chance to ob- tain one of the best quality :tapcs at 
nearly half the usual price. 1200'on 7* 
reel. Normally 35/-. Only l9/6d. 
P. & P. l/6d. 
Three reels for 57/6 post free. 
Six reels for 110/- post free. Boxed add I/- per reel. 
AVAILABLE—SEND NOW ! 

NEW FROM GERMANY! 

ORWO TAPE 
Brand new P.V.C. Magnetic Recording Tape, fully leadered at both ends. Exception- 
ally well boxed in a sturdy cassette-type vertical flip opening carton. Available in 
long play base only at a sensationally low price. 

1800' on 7" Reel 1200'on SJ" Reel 900' on 5" Reel 
One for 22/6 One for 19/6 One for 16/6 
Three for 63/- Three for 55/- Three for 47/- 
Sixfor 120/- Six for 105/- Six for 90/- 

POSTAGE AND PACKING FREE 
Don't forget our other HALF-PRICE ACCESSORY BARGAINS : Tape-head 
Oemagnctiscr—essential for any enthusiast. Ready for immediate use, and 
fully guaranteed. Worth 50/-. Only 27/6, P. & P. l/6d. Tape-Splicer—fully 
automatic, no razor blades, worth 32/6. Only l6/6d. P. & P. I /6. Semi-Professional 
Bulk Eraser—operated by revolving spool around a spindle, takes up to 7" reels. 
Worth 7 gns. Only 79/6d, P. & P. 4/6d. Full Professional model taking 10* 
reels, only Il9/6d, P. & P. 5/6d. 
Our "UNIVERSAL" equipment case, which is a plinth designed to take almost all 
tape decks. Gram turntables and Transcription Units is now available at the NEW 
LOW PRICE of 45/-CARRIAGE FREE. Dimensions: IBin. x I8in. x 4iin. Clearance 
below Motor Board, 3iin. Finish : Two tone grey or walnut. 
K. J. ENTERPRISES (Dept. T.R.S), 7 Mason's Ave., Wealdstone, Middx. 
HAR 0395 (closed p.m. WED. and SAT.) Refund Guarantee 

• 24-HOUR RETURN MAIL ORDER SERVICE 
# ALL MAKES OF AUDIO EQUIPMENT SUPPLIED 

ADVERTISERS* INDEX 

Agfa Ltd 390 
B.A.S.F. Chemicals Ltd outside back cover 
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^ THE NEW OPTACORD 408 

THE MOST COMPACT MAINS 
AND BATTERY RECORDER 
Single Speed 32 i.p.s. Twin Track. For use on 
Mains, Batteries and Car Batteries. 

39gns 

THE LATEST OPTACORD 416 

OPTACORD 4I6 
Specifications as Optacord 408 plus dig. counter, 
tone and volume controls, 2 speeds: 32- i.p.s. and 
I|- i.p.s. Twin Track. 

OPTACORD 416 DIA 
As Optacord 416, with built-in Synchronisation 
for Automatic Slide Projector. 

51gns 

62gns 

' 

THREE - E\ - ONE MAINS - BATTERIES - CAR BATTERIES 

71-73 GREAT PORTLAND ST., 
LONDON, W.I. 
Tel: MUSeum 290I/5 

Approved Loewe-Opta Stockists 
Alexanders, Holburn St., 
Aberdeen. 

Quecnsway Radio, 97 
Ouccnsway, Pells Wood. 
Kent. 

Arding & Hobbs Ltd., 
Clapham Junction, S.W.I I. 

Audiocraft, 20 Ketlcring 
Road, Norihamplon. 

Barkers Ltd.. 31 Oxford 
Road, Worthing. 

Barretts of Canterbury. 

Battys (Rhyl) Ltd., Rhyl. 
(Tel. 2621.) 

Wilf Plant. Asfordby, 
Mellon Mowbray, Leics. 

Bon Marche, Northgate 
Street, Gloucester. 

Leonard Booth, 3S South 
Street, Eastbourne. 

Bourne Radio. 4 Albert 
Road. Bournemouth. 

L0EWE(-o)0PTA 

Bristol & Cardiff Tape 
Recorder Centres. 

A. Brown & Son, Ltd., 
24/28 George Street, Hull. 

Brown, Muffs, Bradford I. 

Camera Thorpe, 6/8 
Osmaston Road, Derby. 

Campkins Audio. 21 
Market Street, Cambridge. 

Chelsea Record Centre, 
203 Kings Road. S.W.3. 

Chiesmans Ltd., Lcwisham, 
S.E.23. 

City & Essex Tape Recor- 
der Centres, 228 Bishops- 
gate, E.C.2. 

Courtney Davies. 12 Station 
Road. Harpenden. 

Croasdales (Nelson) Ltd., 
41 and 58 Every Street, 
Nelson. Lanes. 

Dingles. Royal Parade. 
City Centre, Plymouth, 

Francis of Strcatham, 169 
Streatham High Road. 
S.W.I6. 

Gilbert Pianos Ltd., 37 
Southchurch Road, South- 
end. 

Grimes Ltd., King Street, 
Wigan, Lanes. 

Guildhall Tape Recorders, 
33 Guildhall Street, Folke- 
stone. 

J. E. Hargreaves Ltd.. I 
Railway Road, Blackburn. 

Harveys. High Street, 
Guildford, Surrey. 

Hamilton Electronics, 35 
London Rd.. Southampton. 

J. Harris. 231 Baker St.. 
N.W.I. 

House & Son Ltd., Blake 
Street, York. 
Howard Tape Recorders, 
218 High Street, Bromley. 
Kent. 

R. H. O. Hills Ltd., Bank 
Hey Street, Blackpool. 

Imhofs Ltd., New Oxford 
Street. W.C.2. 

Jones & Higgins, I-41 Rye 
Lane, Pcckham, S.E.15. 

Joplings Ltd., John Street, 
Sunderland. 

Kcndal Milne & Co., 
Deansgate, Manchester 3. 

John King (Films) Ltd., Film House, East Street, 
Brighton 1. 

R.S. Kitchen Ltd.. 22 King 
Edward Street, Leeds 1. 

Lancashire Hi-Fi Ltd., 
Tape Centre, 8 Deansgate, 
Manchester 3. 

Leech & Haigc Ltd., 112 
London Road, Oxford. 

Massey's, 121/3 High Rd., 
Chiswick, W.4. CHI 2082. 

James McKenzie Ltd.. 
Grange Road West, Bir- 
kenhead. 

Misons, Hi-Fi Specialist, 
Citadel Row, Carlisle. 

Fairbotham & Co. Ltd., 
58-62 Lower Hillgate, 
Stockport, Cheshire. 
Aldridges (Music) Ltd., 
14/16 Hoghton Street. 
Southport. 

Parish & Co., 130 Union 
Street, Torquay. 

Picrcey's, 60-62 
Street, S.W.I. 

Lupus 

Rackhams Ltd., Corpora- 
tion Street, Birmingham 2. 

Recording Machines Ltd., 
119 Victoria Street, S.W.I. 

Tom Reekie Ltd., 10 
Bridge Street, Stafford. 

The Music Centre, 103 
Risdygale Street, Bury- St.-Edmunds Tel. 4324. 

Ryland Huntley, IS Old 
Bond Street, Bath. 

Selfridges Ltd., Oxford Street. W.I. 

Sheen Tape Recorder 
Centre, 8 Station Parade. 
Sheen, S.W.I4. 

J. V. Robinson Ltd., 91 
High Street, Huntingdon. 

J. Smith & Sons, 184 The 
Rock, Bury, Lanes. 

Stanwood Radio Ltd. (All 
Branches.) London-Essex- 
Herts-Suffolk. 

Sport & Radio, 26/29 
Aldwich Road. Bognor 
Regis. 

G. H. Steel, 141 St. Georges 
Road, Glasgow. 

Tape Recorder Centre, 82 
High Holborn, W.C.I. 

Tape Recorder Centre, 30 King Cross Street, Halifax. 

J. H. Tate & Co. Ltd.. 45 
Crowtrec Road, Sunder- 
land. 
K. A. Chceseman Ltd., 32 
Crouch St., Colchester, 
Essex. 

Teletapc, 33 
Road. W.2. 

Edgwarc 

The Recorder Co., 188 
West End Lane, N.W.6. 

Turners Photographic Ltd., 
9 The Walk. Ipswich. 

Radio Maintenance (Leicester) Ltd., 111 Queens 
Road, Leicester. 

Lloyd & Keyworth. 26 
Downing Street, Farnham. 

Bristol-Hi-Fi, 28 Upper 
Maudling Street. Bristol. 

J. W. Mansfield, 18 Liver- 
pool Road, Worthing. 
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How to lower 

the rising cost of 

overseas friendship 

A 7i minute phone call to the U.S.A. costs you 
£6 (cheap rate). 
A similar message by BASF letter tape costs 
5/6—plus postage. 
There are two ways to talk for 7? minutes to a friend or 
relative in America, 
A phone call costs £6, bare minimum. And it's com- 
pletely spontaneous. With the inevitable pregnant 
pauses. The sinking feeling of not knowing what to say 
—until the phone goes down. 

A BASF Letter Tape costs 5/6—plus postage. You can 
plan in advance what you want to say—and say it 
clearly. And it can be used over and over again. Always 
with the finest quality reproduction to be heard 
anywhere. 
To your friends and relatives overseas the sound 
of your voice is valuable. It doesn't have to be 
expensive. 
Length: 150 ft. Up to 15 minutes playing time, 
Price: 5/6. 

BASF CHEMICALS LIMITED, 5a Gillespie Road, London, N,5. Tel: CANonbury 2011 
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