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MASTERTAPE 

30 years' experience plus modern research and technical efficiency enable us to offer high 
grade triple play tape at a price little higher than double play. No special coating is used so 
that compatibility with existing ranges is assured. The super thin coating necessary for triple 
play tape is applied by our specially developed technique and as with other Masterlapes 

the coating is super calendered for long life and low friction. 
Compare our prices with those of any other manufacturer and you will see the difference. 

MAS TER!2 

3" 600 feet 21/6 4" 900 feet 27/- 

5" 1800 feet 51/- 5i" 2400 feet 66/- 

7" 3600 feet 99/- 

Mastertape—without doubt the lowest cost high grade tape available today ! 
Full range of Standard, Long and Double Play tape also available at realistic prices— 

compare these examples for the most popular sizes: 

Nationally distributed by 
VIOOH and available at 
your Local Radio Shop. 

5J" 900 ft. Standard Play (P.V.C.) 20/- 5f 1200 ft. Long Play (P.V.C.) 25/- 

7" 2400 ft. Double Play (Polyester) 55/- 

FIDELITY, WYNDSOR AND OTHER FAMOUS MAKERS FIT MASTERTAPEI 

Manufactured in England by M.S.S. Recording Company Ltd. Colnbrook, Slough, Bucks. Tel: Colnbrook 2431 (8 lines) 
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TAPE RECORDER^ o 

This wonderful new, attractively illus- 
trated FREE brochure brings you full 
details of the tremendous range of tape 
recorders and many unique features that 
we as BRITAIN'S LARGEST TAPE RE- 
CORDER SPECIALISTS offer you. 

T Full details of recorders we particularly 
recommend giving prices, specifications, 
etc.. and a comprehensive list of all models 
available today are conwined In the 
brochure, together with our unique 
FREE TRAVEL VOUCHER entitling you 
as a customer to full refund of your 
travelling expenses to and from anv of 
our showrooms. 

A 

Nl i* 
in" •ft' 

TAPE BECOBB*" LARGEST 

Hurry and send for your FREE copy today. 

5 STAR FEATURES 

* FREE TRAVEL TO AND FROM OUR SHOWROOMS 

+ FREE DEMONSTRATIONS IN YOUR HOME 

it OVER 300 MODELS FROM 15-243 GNS. 

it FREE ONE YEAR SERVICING 

it FREE TECHNICAL ADVICE 

NOTE—BISHOPSGATE SHOWROOMS OPEN MON.-FRI. SUNDAY 9.30a.m,-2p.m. 
CLOSED ALL DAY SATURDAY. OTHER SHOWROOMS OPEN MON.-SATURDAY 9a.m.-«p.m. 

THURSDAY TO Ip.m. 

CITY & ESSEX 

TAPE RECORDER CENTRES 

228 BISHOPSGATE. E.C.2 (oppwue Liverpxl St. Stolion.) BIS 2609 
2 MARYLAND STATION. STRATFORD. E.IS (adj. Maryland Station) MAR 5879 
205 HIGH STREET NORTH E.6 (oppoj/tc East Ham Station) GRA 6542 
232 EAST INDIA DOCK RD., POPLAR. E.I4 (ad). Slackwali Tunnel) EAS 5978 

Please send me your FREE BROCHURE 

Name.... 

Address. 

CITY & ESSEX TAPE RECORDER CENTRES 
^ HEAD OFFICE: CITEX HOUSE. 191 PLASHET RD.. LONDON, E.I3 ^ 
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WORLD RECORD CLUB OFFERS YOU THE CHOICE OF 

ANY 3 PRE-RECORDED TAPES 
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Symphony Na 5 
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31. Rimsky-Korsakov: Scheherazade. Sir Eugene Goosscns conducts ihc LSO in a breathtaking performance of this rich and exotic master- piece. Alco on disc: mono/steroo 

OLIVER! 

32. Star cast and orchestra stage all ihc famous songs; Gelling to Know You. Hello Young Lovers. I Whlsilc a Happy Tune, Shall We Dance, cic. Also on discs mono/sCereo 

53. These two suites, comaln- Ing some of Bizet's most thril- ling music, arc given magni- flceni performances by the Sinfonla of London under Muir Malhleson. Also on disc: mono/sterco 

19. Look Over Your Shoulder. My Lean Baby. White Christ- mas. Don't Worry About Me. Melody of Love. 12 top numbers sung by the fabulous Sinatra. Also on disc: mono only 

56. All the magic of old Vienna! starring Jacqueline Dclman. John Larscn. Linden Singers and Sinfonla of London conducted by John Holllngsworlh. Also on disc: mono/sterco 

33. Beethoven Slh. plus Egmont. Josef Krips and I.SO In a titanic Interprctailon which matches the tremendous power of this celebrated music. Also on disc: mono/stcrco 

30. Ian Carmichael. Joyce Blalr. star cast/orchestra. As Long as He Needs Me. Con- sider Yourself, all the hit numbers from Lionel Ban's great show. Also on disc: mono/storeo 

WD JIUY PUCCINI 

V . a 
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mm 39. Great ballet conductor John Holllngsworlh and the Slnfonia of London In a sparklingly fresh interpreta- tion of Tchaikovsky's famous Ballet. Also on disc: mono/storco 

20. Answer Me. Nature Boy. Ruby and the Pearl, these plus 8 more favourites sung especi- ally for you by the unique Nat King Cole. Also on disc: mono only 

40. Superb singing by Bruna Ri/z.oll and Giuseppe Savio with the chorus of the Teatro Nuovo dl Milano and orches- tra conducted by Napoleonc Annovazzl. Also on disc: mono only 

29. Me and My Shadow. Among My Souvenirs, Mean to Me. How About Me . . . the fabulous Judy Garland sings 11 of her greatest songs. Also on disc: mono only 

25. Ian Wallace. Joyce Blair and chorus. Some Enchanted Evening. I'm In Love With a Wonderful Guy. and all the unforgettable songs from this great musical. Also on disc: mono/stereo 

CHOPIN PIANO CONCERTO 
VI 

« 

Jorge Bolet Piano 
34. Stardust. How High the Moon, Nearness of You. 'Round Midnight, King David —eight numbers by the vibraphone genius, Lionel Hampton. Also on disc: mono/stereo 

48. Deep in My Heart, Drink- ing Song, Serenade—all the old favourites fresher than ever with Marion Grimaldi, Linden Singers and Orchestra. Also on disc: mono/scerco 

Revolutionary Study, Polonaises A and A Oat. Fantaisie-Impromptu— 12 favourites In all played by the pianist of Dirk Bogardc's 'Song Without End'. Also on disc: mono only 

22. 12th St. Rag, Isle of Capri. Smile. Blue Moon. Bunny Hop Mambo. Satin Doll. 12 lop numbers played in charac- teristic style by the Duke and his band. Also on disc: mono only 
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Sii Malcolm Sargent 

2. Grieg Piano Concerto. Alexander Jcnncr In an electri- fying performance with the Bavarian Slate Radio Orch- estra conducted by Odd Gruncr-Heggc. Also on disc: mono only 

v 'jLJf 7: 
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35. or Man River. Bill. Make Believe, many more wcll-lovcd numbers from this famous musical memorably sung and played by full star cast. Also on disc: mono/sterco 

44. Leopold Ludwig and LSO combine brilliantly In an excit- ing 'double': two of the world's greatest symphonies receive vivid new imerpreiaiions. Also on disc: mono/stereo 

45. Crazy Rhythm, Bijou, I Cover the Waterfront, North- west Passage. Blowin' Up a Storm, etc. The master clarin- ettist plays 12 numbers in great style. Also on disc: mono/stereo 

38. Hcrvcy Alan. Ian Wallace. Marlon Grimaldi and chorus sing the immortal favourites; Cobbler's Song. Robbers' Chorus. Chu Chin Chow, etc. Also on disc: mono/stereo 

14. Tchaikovsky Symphony No. 5. Sir Malcolm Sargent and LSO combine to give this famous symphony a dramatic and colourful rendering. Also on disc: mono/stereo 

feaSis 

film 

favourites 
43. Andy Cole. Barbara Leigh. Mike Sammcs singers; High Society. Three Coins. Harry Lime. Glgl. The High and the Mighty. II top film hits. Also on disc: mono/stcrco 

11' 
RAY 
ANTHONY 

h 

41. Night and Day. King Porter Stomp. Pennies from Heaven, Christopher Colum- bus. Don't Be That Way. with the top American bandleader/ trumpeter. Also on disc: mono only 
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42. Jericho. Swing Low. Shadrak . . . 12 of the best loved Negro Spirituals mov- ingly sung by George Browne. Isabellc Lucas and Linden Singers. Also on disc: mono/stcrco 

36. Bcale Street Blues, After You've Gone. The Sheik of Araby. My Kind of Love. 12 tremendous hits by one of the world's greatest Jazz trom- bonists. Also on disc: mono only 

49. Beethoven's Fidcllo Over- ture, Brahms' St. Anthony Vars. Mendelssohn's Hebrides. Wagner's Siegfried Idyll. All under Britain's greatest young conductor.^ Also on disc: mono/stcrco 

SO. David Hughes, Barbara Leigh. Andy Cole and chorus sing Indian Love Call. Rose Marie, and all the other tunes from Frlml's wcll-lovcd musical. Also on disc: mono/stereo 

47. Brahms Violin Concerto. Superb playing by Endrc Wolf and Sinfonla of London under the baton of Anthony Collins makes this a truly memorable performance. Also on disc: mono/stcrco 

46. Elizabeth Larner. Andy Cole, Peter Knight singers. Exciting 'double' featuring highlights from two famous shows by Frederick Loewc and Cole Porter. Also on disc: mono/stcrco 
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FOR ONLY 30'- 

THE GREATEST BREAKTHROUGH SINCE TAPE RECORDING! 

Here is the greatest World Record Club 
introductory offer ever made ... a unique offer 
never before matched by any record club or 
company anywhere in the world! 
EVERY ONE OF WORLD RECORD CLUB S 
UNRIVALLED RELEASES AS 12- LPs IS 
NOW AVAILABLE ON 3} ips TAPE! 
Now you have the opportunity to play any wrc 
release on your rape recorder. Each of these "tape 
records' runs at 3} ips. mono, on 5" spools and 
can be played on either 2 or 4 track recorders. New 
electronic techniques of tape-to-tape transfer give 
these 3) ips WRC pre-recorded tapes a standard of 
reproduction unattainable previously at less than 
7i ips. 

WORLD RECORD CLUB 

7-POINT PLAN MEANS 

BETTER LISTENING FOR YOU! 
1, AN UNPARALLELED INTRODUCTORY OFFER. 

Choose now, any three of the superb 3} ips pre- 
recorded tapes shown here, for only 10'- each and number 
them on the attached coupon. (If you wish, of course, you 
can choose 12' LPs instead. Both disc and tape are the 
same price.) Please send no money until a/ier you have 
received, played and approved them. Wo want you to prove 
to yourself, before paying, that our tapes arc equal to the 
world's best, 
2, THE OPPORTUNITY TO BUILD A 

UNIQUE TAPE COLLECTION. 
The wrc plan offers you an exciting and varied annual 
repertoire of more than 60 selected tape releases, covering 
classics, jazz, shows, ballet music, light music and 'pops'. 
Every one is a superlatively recorded 3J ips mono tape (or 
12' lp—mono and stereo). Each is offered to you at the 

privilege club price of 29/- (plus a small charge for post 
and packing)—much less than you would pay elsewhere 
for recordings of anything like this quality. 
Your only obligation, as a Club member, is to agree to buy 
four more tapes (or 12' LPs) over the year. Beyond this, 
there is no subscription or membership fee. 
3. A PLANNED PROGRAMME. 

Every World Record Club release is hand-picked by 
an independent panel of Britain's lop musical authorities. 
The Countess of Harcwood, Lord Montagu of Beaulieu, 
Sir Arthur Bliss. Richard Altenborough, Cyril Ornadel. 
Ray Ellington, Leon Goossens, Malcolm Arnold, Steve 
Race, John Hollingsworth, Antony Hopkins—and, as 
special adviser on tape. Miles Henslow. 
4. FREE MONTHLY MAGAZINE. 

A monthly magazine, packed with fascinating musical 
articles, reviews, news and pictures, is issued free to all 
members. 
5, SPECIAL CONCERT PRICE CONCESSIONS. 

Many concert halls and theatres throughout the 
country (including the Royal Festival Hall) allow special 
concession rates to club members for many performances. 
6, FREE BONUS TAPES. 

The more you buy. the more you save! After fulfilling 
the minimum membership obligations, you earn another 
tape of your own choice free for every extra three you buy! 
7b exclusive extra releases. 

In addition to the regular monthly selections, the club 
offers members exclusive extra tapes at the standard Club 
price. 
World Record Club is unique—the first and greatest 
Record and Tape Club in Britain, with the largest show 
catalogue (on tape and mono/stereo disc) in the world. No 
other method of tape—or record-buying offers you so 
many additional benefits, so much freedom and variety of 
choice, with no 'high-pressure' selling. And, of course, 
there arc no subscriptions or membership fees of any kind 
—only a small deposit of £1 (later refundable) when you 
become a tape member. 

Don't miss this great opportunity. Send off the coupon today, for your 3 introductory selections for only 301- 

OVOnAn 

GRIEG 

... AND IF YOU OWN A 

STEREO TAPE RECORDER 

hear the fantastic reproduction of 

STEREO 21 

THE NEWEST, 

TRUEST SOUND 

ON TAPE TODAY! 

Revolutionary new STEREO 21 pre-recorded 
tapes (7J ips twin-track) are issued exclusively by 
World Record Club. But they are offered without 
membership commitments of any kind. The first list 
of all new stereo 21 releases is now available. It 
features 30 superb stereophonic tapes ranging from 
Beethoven's Eroica with Josef Krips conducting 
the LSO, to a lavish full-cast production of 
Oklahoma. 
As always, wrc prices present unparalleled value 
—all stereo 21 releases cost cither 50/- or 60/- 
depending on playing time (up to 50 minutes). 
stereo 21 tapes are now obtainable through 
leading retailers or direct by post from World 
Record Club. Send for full catalogue now— 
stereo 21 must be heard to be believed! 

7-DAY FREE TRIAL 0FFER-«wr today; stereo 21 

To WORLD RECORD CLUB (Dept TRR7) 
PARKBRIOGE HOUSE, RICHMOND, SURREY. 

SEND NO MONEY NOW 

3J ips 
pre-recorded tapes 

12" LPs 

Tick which you want 
Please send mc. without obliitatlon. on 7-day free trial, the three selections Indicated. (Your 3 selections must be either at! tape or all disc.) If sallsllcd. I will pay you 30/- plus 3/- postage, packing and insurance Only at that stage may you enrol mc as a full member of World Record Club, emitled to all the benefits described. My only obli- gation as a member would be to agree to purchase 4 more lop quality 31 Ips tapes (or I2*Lrs) over a l2-mon(h period at the special club price of 29/- each. If I am not completely satistled with my 3 selections. I will return them to you within 7 days. In good condition, and owe you nothing. NOTE I understand I will be asked to pay £1 dep sit when I become a tape member (this docs not apply to disc mcmbcis). This deposit Is refundable. 
Signed  
this offer applies In Cl. Britain and V. Ireland only. 

MY 3-SELECTION I 
•PACKAGE' COMPRISES 

Choice No. 1 Choice No. 2 Choice No. 3 

(place tapc/disc key numbers only in the circles) 
Tick here if stereo 12' LPs arc 

required where available 
Mr/Mrs/Miss  
(BLOCK CAPITALS PLEASE) 

ADDRESS  

To WORLD RECORD CLUB (Dept TRR7) 
Box 11 PARKBRIOGE HOUSE, RICHMOND, SURREY. 

Please send me your free colour brochure, 
showing the full range of your new 
STEREO 21 releases. 

NAME  
(BLOCK CAPITALS PLEASE) 

ADDRESS  

| t^l 

tsSTllll 
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THE TAPE WITH THE OSCAR-WINNING RECORDING QUALITY 

Zonatape is available in four grades and four 
spool sizes. Each is colour coded as follows: 

Clear Spool: Diacetate Standard Play. 

Red Spool: PVC Standard Play. 

Green Spool: Polyester Extra Play. 

Blue Spool: Polyester Double Play. 

A full range of Zonatape recording accessories 
includes printed leader and timing tapes supplied 
in 5 colours, splicing tapes and metal stop foil. 
These professional quality tapes are obtainable 
from good-class dealers but in case of difficulty 
send to us for name and address of your nearest 
Zonatape stockist. 

(A PYRAL SA PROCESS) 

FOR SOUND RECORDING 

ZONAL FILM (MAGNETIC COATINGS) LTD. 

A SUBSIDIARY Or 

386 

ILFORD ILFORD ESSEX 
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ANOTHER I®IREC0TAPEI SPECIAL OFFER 

MAONKTIC TAPE 
SOUNDCRAFT 
SOUHDCRAFT 

JOUNDCRAFT 
iSlOCRAFT 

_ OCRAFT 
vfe. JHOCRAFT 
Touhdcraft 

SOUNDCRAFT 
SOUNDCRAFT 

slanclard-sa 1 

WAGNER 
SIBELIUS — 
DEBUSSY   
SCHUMANN  

ORGAN SONGS « 
OF A 
GOLDEN 
AGE isM 

FABULOUS 

BRASS 

TAPE No. SOS TAPE No. 239 TAPE No. 238 

THE ICNOCN VIMS HftEHBU 

TAPE No. 231 

A 5 (900ft.) reel of Super SOUNDCRAFT 

LP. Recording Tape (Retail value 24/6) and any ONE of these 

FABULOUS Music Tapes for 40^- 

CHOOSE NOW 

FROM THESE FOUR 
PRE-RECORDED TAPES 

MONO OR STEREO 

CONCERT MASTERPIECES No. I 
Hear the Wurcemberg Symphony Or- 
chestra bring all their power and colour in Wagner's Flying Dutchman Overture, 
The Good Friday Music from Panifal ; 
Sibelius's Valse Trieste ; Debussy's Afternoon with a Faun and Schumann's 
Manfred Overture. Forty-five minutes 
of magnificenc music, beautifully recorded. 
Order Tape No. 505 

HAMMOND ORGAN SWING 
You have not heard a Hammond Organ Swing until you have heard Larry Moreton 
with the fabulous rhythm accompaniment 
bring such numbers as Heatwave, Black 
Magic, Lullaby of Broadway and seven 
other wonderful numbers. Twenty-six 
minutes of fascinating playing and 
fabulous recording. 
Order Tape No. 239 

FABULOUS BRASS 
This recording presents the London Brass 
Ensemble with a double percussion 
section. Its new sound comes from ooen 
trumpets, mellow trombones and four 
French Horns plus sparkling and unusual 
arrangements of everybody's favourites such as Mood Indigo, Orchids in the 
Moonlight, Among my Souvenirs, Parade 
of the Wooden Soldiers. Holiday for 
Strings and five others. Twenty-six 
minutes of entertaining music that's 
really fabulous in stereo. 
Order Tape No. 231 

SONGS OF A GOLDEN AGE 
No one can fail to be attracted to this 
music, lush arrangements of such lovely 
songs as Tenderly, Over the Rainbow. 
September Song, Laura, Begin the Beguin, All The Things You Are, Body 
and Soul, St. Louis Blues, Surdust and Autumn Leaves. The world's most 
beautiful songs played in a lush and 
fascinating way. 
Order Tape No. 238 

THIS wonderful introductory offer is made to enable you to sample the 
outstanding quality of the NEW SERIES of RECOTAPE pre-recorded tapes 
at an absurdly low cost. This is unrepeatable value ; the 5" reel of tape 

normally retails at24/6 and the pre-recorded tapes are priced from 30/- to 45/-: 
thus you get up to 69/6 value for 40/-. 

As you listen to this new series of tapes your ears will detect a wider frequency 
response, a higher quality signal, a new recording technique and fabulous 
fidelity not previously brought to you at 3| ips. You may purchase any one of 
these, two or all four if you wish, either in Mono or 4-track stereo at 3J ips for 
40/- per set. Each time you buy a single tape you will get a FREE reel of super 
Soundcraft I mil recording tape. If you want two-track stereo at 3J ips they 
will cost you 7/6 extra per set. 

Super Soundcraft Magnetic recording tape Is identical to that upon which Recotape 
pre-recorded tapes are duplicated. Any additional reels of Super Soundcraft recording 
tape you may require will be supplied at 24/6 each, post free. 

POST THIS ORDER FORM TO-DAY 

To order, just write the number of the 
tapes selected in the appropriate box 
below—Mono—2-track Stereo—4-track 
Stereo. 

Enclose an additional 7/6 for each 
2-track stereo tape chosen. 

Insert Tape 
No. here 

RML 

2RSL 

4RSL 

MONO 

12 TRACK STEREO 
7/6 EXTRA 

4 TRACK STEREO 

To : Esoteric Productions Limited, 10 Wells Avenue, 
Southend-on-Sea, Essex 

Please send to me at the address below the tapes noted 
In the box at the side of this order. I enclose £ 

in full settlement. 

Name  

Address   

My usual Dealer is :— 

Name   

Address     

387 
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HOWARD 

218 HIGH ST. BROMLEY KENT. RAV. 4000 

Since 1954, more people have been buying their Tape Recorders from us than from 
any other dealer. Why ? What is so special about Howard Tape Recorders ? There are four immediate answers: 

1) Our experience and "know-how", going back a decade as specialists, is obviously better for you to depend 
on for advice, than some of our short-lived amateur competitors. 

2) So long as it is good quality, we stock and sell the lot. We have the biggest stocks of Tape Recorders and 
Hi-Fi equipment for you to choose from. Why put up with a small nondescript selection when we have £50,000 
stock to choose from ? 

3) We specialise in mail-order throughout the U.K. Wherever you live, you are only a 3d. stamp away (that 
is if you bother to put one on). Wherever you live, mail customers get exactly the same service as shop ones. 

4) Our terms—both cash and H.P.—are the best you can find. We started No-Interest H.P. terms. Unless 
you are a nut, why waste money in paying interest at 10% or higher ? 

Want to know more ? Then write or phone us for brochures on your particular interests, and we will send 
them by return together with all our terms and offers: 

TAPE RECORDERS 
Mono under £50 
Mono over £50 
Stereo 

HI-FI 
Amplifiers and Tuners 
Speakers and enclosures 
Turntables and Arms 
Portable Radios and Grams 

HOWARD 

rap£ RiCORDtRS • Ht-Ft 

218 HIGH ST. BROMLEY. KENT. RAV. 4000 
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Here are some of the easy-to-build 
HI-FI EQUIPMENT CABINETS 

A range of over a do/.cn equipment cabinets is now 
available to meet the differing needs of enthusiasts. 
Designed for maximum operating convenience or for 
where room space is an over-riding consideration, this 
range includes kits, accurately machined for case of 
assembly and "left in the white" for finish to personal 
taste, ready assembled cabinets or RECORD HOUSING 
assembled and fully finished cabinets, and has at least 
one model to meet your requirements. Why not send 
for full details? Prices from £7 7s. Od.—£37 16s. Od. 

ALL BRITISH MODELS AVAILABLE ASSEMBLED. 
PRICES ON REQUEST 

Deferred terms on orders over £10. "Malvcrn" 

Heathkit models from our wide range 
COTSWOLD HI-FI SPEAKER SYSTEM 

This is an acoustically designed enclosure^' x 23' x 141' 
housing a 12" bass speaker with 2' speech coil, elliptical 
middle speaker, together with a pressure unit to cover 
the full frequency range of 30-20,000 c/s. Delivered complete with SfKakers, cross-over unit, level control, 
grille cloth, etc. Ralph West ("Hi-Fi News") says: "The reviewer was very impressed and places this 
design among the top few and unhesitatingly recommends 
it to the most critical music lover," 

"COTSWOLD" MFS SYSTEM 
Similar performance to standard "Cotswold" but 
designed for the smaller room. Size 36" high x 161' 
wide X 141" deep. Either model £23 4s. Od. kit. MFS 

m 

mm 

VMTUNER 

A Tape recorder 
requires a 
quality tuner 

HI-FI FM TUNER, Model FM-4U 
Available in two units which for your convenience arc 
sold separately : Tuning unit <FMT-4U—£2 15s. Od., 
incl. P.T.), despatched wired and tested, and I.F. ampli- 
fier (FMA.-4U—£13 3s.). Printed circuit for I.F. 
amplifier and ratio detector. Built-in power supply: 
7 valves. Tuning range 88-I0S Mc/s. 
Total price Kit £15 18s. Od. 
NimimmiiniiiiiiiiiiiiimiiiiMiiiiiiiiiiiiiiiiiMiiimimimi 

Tape Recording and Replay Hi-Fi Amplifiers 
Models TA-IM (Mono) and TA-IS (Stereo) 

For use with most tape decks. Thermometer type 
recording indicators, press-button speed compensation 
and input selection. 3-posilion bias level and printed 
circuit construction. 

TA-IM Kit £19 18s. Od. 
TA-IM and Collaro "STUDIO" £31 Ss. fid. TA-IM and TRUVOX D92/2 £52 18s. Od. 
TA-IM and TRUVOX D93/4 £52 I8s. Od. 
TA-IS (illustration Centre) Kit £25 10s. Od. 
TA-IS and TRUVOX D93/2 , . £58 10s. Od. 
TA-IS and TRUVOX D93/4 , . £58 10s. Od. 

A WHOLE RANGE OF PACKAGED DEALS (IN- 
CLUDING "CONNOISSEUR CRAFTSMAN" TURN- 
TABLE and DECCA llss PICK-UP) NOW AVAILABLE 

TO SAVE YOU FURTHER MONEY. 

Get best possible 
recordings 
with a tuner 

A.M./F.M. TUNER 
HI-FI AM/FM TUNER. Model AFM-I 

Also available in two units as above ; Tuning heart 
(AFM-TI—£4I3s. fid.incl. P.T.)and I.F. amplifier (AFM- 
Al—£21 16s. fid.). Printed circuit board; 8 valves: consecutive FM limiting and ratio detector. Tuning 
range FM : 88-108 Mc/s: AM: 16-50, 200-550, 
900-2,000m. Switched wide and narrow AM band- 
width. Built-in power supply. Total price Kit £26 10s. 

DAYSTROM 

Save Honey and enjoy yourself 

building these Heathkit models 
They are so easy to build even for an absolute beginner. The manual 
of instruction is fool-proof—just follow the step-by-step,  

S-33 

MA-5 

MONO CONTROL UNIT Model UMC-1. Designed 
to operate with the MA-12 or any amplifier requiring 
0.25v or less for full output. Suitable for cabinet mount- ing or free standing. Size 10' x 7" x 4'. 
Kit £8 12s. 6d. Assembled £13 12s. 6d. 
DELUXE 6 WATT STEREO AMPLIFIER Model S-33H. A stereo/mono amplifier with the high 
sensitivity necessary for lightweight ceramic pick- 
ups (e.g. Decca Deram). Deluxe version of the 
S-33. Kit £15 17s. 6d. Assembled £21 7s. 6d. 
HI-FI STEREO 6 WATT AMPLIFIER Model 
S-33. Attractively styled, completely self-contained. 
Printed circuit makes it easy to build. Only 0.3% 
distortion at 2^ W/chal. U/I output, ganged 
controls. Kit £13 7s. 6d. Assembled £18 18s. Od. 
HI-FI MONAURAL AMPLIFIER Model MA-5. 
An ideal general-purpose reasonably priced mono 
amplifier, S watts output at only 0.S% distortion, 
has inputs for Gram. Radio. Printed circuit 
board. Kit £10 19s. 6d. Assembled £15 10s. Od. 
HI-FI SPEAKER SYSTEM Model SSU-I. This 
kit is easily assembled. It contains speakers 
and balance control in its direct ducted port reflex 
cabinet. It is equally suitable for stereo or mono 
in average room. (Legs 14/6 optional extra.) 
Kit £10 17s. 6d. Available for vertical or hori- 
zontal use. 
AUDIO SIGNAL GENERATOR Model AG-9U. 
Delivers up to 10 volts pure sine-wave (less than 
0.1% distortion. 20 c/s to 20 Kc/s). Decade 
switch-selected frequencies from 10 to 100,000 c/s. 
Kit £22 10s. Od. Assembled £30 10s. Od. 
POWER-AMPLIFIER 12-WATT Model MA-12. 
Single channel, ideal for stereo conversion. 
Kit £11 18s. Od. Assembled £15 18s. Od. 
COLLARO "STUDIO" TAPE DECK. Two 
tracks. "Wow" and "flutter" not greater than 
0.15% at 7^' p.s. Long Term Speed Stability better than 0.5%. £17 10s. Od. 
SUGDEN MOTOR UNIT "CONNOISSEUR 
CRAFTSMAN". Heavy duty motor, operating at 33J and 45 r.p.m. Very heavy 12" turntable. 

£17 2s. I Id. 

USC-1 

TA-IS 

£»-C 
TRUVOX D93 

© 
STUDIO 

HI-FI STEREO 18-WATT AMPLIFIER Model S.99. 
Within its power rating, this is the finest stereo amplifier 
available, regardless of price. U/L push-pull output. 
Printed circuit. Kit £27 19s. 6d. Assembled 
£37 19s. 6d. 
TRANSISTOR INTERCOM. Models XI-1U and X1R-1U. Ideal for office or home. Each Master 

Serates up to five Remotes, 
ister Kit £10 19s. 6d. Assembled £16 19s. 6d. 

Remote Kit £4 7s. 6d. Assembled £5 16s. Od. 
STEREO CONTROL UNIT Model USC-1. A 
deluxe stereo control unit with variable filter, 
switched rumble filter, printed circuit boards and 
many other refinements. Operates direct from 
tape heads. Kit £19 10s. Od. Assembled £26 10s. 
"OXFORD" PORTABLE RADIO Model 
UXR-2. Superbly styled hide case, with Golden 
trim and slide-rule tuning scale ; this completely 
self-contained transistor dual-wave set performs 
brilliantly everywhere, even in a car. Reproduction 
is exceptionally good. Printed circuit. 
Kit £14 18s. Od. 
SHORTWAVE TRANSISTOR PORTABLE 
Model RSW-I. Four wave-band seven transistor 
portable with telescopic and ferrite aerials, slow- 
motion tuning. Covers Medium, Trawler and 
6-26 Mc/s in four switched bands. Uses printed 
circuit board and latest circuit technique. Superbly 
styled leather case. Kit £19 17s. 6d. 
TRUVOX D93/2 AND D93/4 TAPE DECKS. 
High quality mono-stereo Tape Decks. 
D93/2 J-irack for highest fidelity. £36 I5s. Od. 
D93/4 J-track for most economical use of tape. £36 ISs. Od. 
GARRARD AUTO/RECORD PLAYER Model 
AT-6. A 4-spccd stereo-mono unit with manual or fully automatic record selection ; adjustable 
counter-balanced arm. 
Filled with Decca Deram ceramic cartridge £14 6s. Id. 
or Ronette 105 mono/stereo cartridge £13 12s. Id. 

COLORING LENCO TRANSCRIPTION RECORD 
PLAYER Model GL-58. Fitted with the G.60 pick-up 
arm and Ronette 105 mono-sicrco cartridge, it has infinitely variable speed adjustment between 33J and 
80 r.p.m. and four fixed speeds. 3jlb. turntable to 
reduce rumble, "wow" and "flutter" £20 Is. 3d. 

S-99 

AT/fi 

T ;JUST POST THIS COUPON FOR FURTHER INFORMATION 
MONEY BACK GUARANTEE | 

Daystrom Limiled unconditionally guarantees that each Heathkit product , . Without obligation please send me HERE 
assembled in accordance with our easy-to-undersland instruction manual must 
meet our published specifications for performance or the purchase price will * 
cheerfully refunded. 

oduct , Without obligation please send me HERE 
•mSI S^FREE BRITISH HEATHKIT CATALOGUE. . . | | 
   FULL DETAILS OF MODEL(S) I I 

DAYSTROM LTD. ^TUCH
E
TS9TER. ENGLAND 

A subsidiary of Weslon Instruments Group, manufacturers of 
THE LARGEST-SELLING ELECTRONIC KITS IN THE WORLD 

Kindly write below in BLOCK CAPITALS 
■NAME ... 
(address. 
I  HT9 
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THE FINEST TUNER-AMPLIFIER ON THIS OR ANY OTHER MARKET 

■■ i = 

12345 • TL'H'|,r '1 H' • H ' 1'I 
selector _ Mc 108 106 104 m ioo 98 96 94 92 90 88 FM 

oft oo main •9 - aua ap aw« *p 
1 | 1 WB « 2 3 4 5 

  speakers 

• • • 

New from Denmark is this fully integrated FM tuner/amplifier. Before 
you settle for anything—ai any price—see and hear the TO-R. Just 
consider these features: 
• Automatic Frequency Control tunes and holds on any station 
automatically. 
• 6 watts push-pull output per channel to drive two main 
speakers (plus 2 more if necessary!) or 12 watts monaural. 
• Multiplex Radio Decoder (forBBC experimental stereo broad- 
casts) can be supplied separately or built in as required. 
• Inputs for disc and tape, in and out. 
• Contemporaryfinishinteakor walnut ready for self-mounting. 
S 15U mono tuner/srereo amplifier 53 gns. inc. tax. 
S 15Um stereo Multiplex tunerlstereo amplifier 59 gns. inc. tax. 

FINE SOUND WITH 
SCANDINAVIAN GOOD LOOKS 

Q 

WM 

i:; 

.AND SPEAKERS 

TO MATCH 

Here is the ideal small 
space speaker, built long 
and slim for corner, 
floor or wall fitting. 
An 8' round speaker is 
combined with a 2" 
tweeter tor perfect match- 
ing to the TO-R amplifier. 

Dimensions: 32"x7"x10" 

19 gns. inc. tax 

Send for leaflet from U.K. Sole Distributors TAPE-MUSIC DISTRIBUTORS LTD - 33 EOGWARE ROAD • LONDON W2 • PADDINGTON 2924 
Trade enquiries to MEDLEY MUSICAL LTD • 134 PLUMSTEAD ROAD • LONDON • SE18 
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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 millionlhs 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 than you ever thought possible, a frequency response 
that remains unsurpassed at all tape speeds, a remarkable freedom 
from drop-out and print-through, and, above all, a loial 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 (55 hours playing time on a single 3f" reel!). 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 i 
j ~ Post this coupon today. 

I - Please send me full details of new Kodak Sound | 5 B5y Recording Tapes. 

I ^ in NAME  
| J HI 
I | BjBjj ADDRESS  

|» Kodak Lid., Dept. 70, Kodak House, Kingsway. London. W.C.2 | I 6 I 
I I 

n v.. 
1 

MM 

hwhhmkbh 

Kodak tape...the best tape in the world 
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RO-303 

X/so from NATIONAL: 
RQ-303, Mains, 2 tracK, 
single speed, 15 gns. 
RQ-115, Battery*, 2 track, 
2 speed, 35 gns. 
RQ-116. Battery* 4 track, 
2 speed, 39 gns. 
RS-753, Mains, Full stereo, 
4 track, 2 speed, 76 gns. 

• With optional mains adaptor available 

And this is only the beginning—the incomparably 
versatile RQ-150 also provides automatic slide and 
film synchronisation, automatic threading and remote 
control. If you really want to spread the word, there's 
a Public Address System that permits accurate 
monitoring through a built-in loudspeaker while 
recording. All this and immaculate reproduction—for 
precisely 44 gns I 

SPECIFICATION 
Power Source: 

Output: 
Transistors: 
Tape Speed: 

Frequency Response: 
Recording Level Indicator: 

Speaker: 
Dimensions: 

Weight: 
Accessories: 

E unit cells <0.2.1, 9 V. 
SOOmW (TOOraW ma*.) 
9 Transistors, I Thermistor, 1 Diode. 
3] l.p.e., 1i l.p.s. 
100-7,000 c/s at 3i l.p.s., 100-4,000 c/s at 1i l.p.e. 
VU meter. 
3i" Permanent Dynamic Speaker. 
31' * 9' * 124'. 
51b. 14102. 
Dynamic microphone with remote control switch; 
5' recording tape (BOO ft.): 5" empty reel; radio 
cord: leather case lor accessories; hand belt; 
splicing tape: sensing tape; plug for slide sync.: 
magnetic earphone. 

-- 

TAPE 

T 

EASY- 

with NATIONAL 
rq-"6 naturally! UME 9-7658-fOO 
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tape recorder 

INCORPORATING 'SOUND AND CINE" 

EDITOR MILES HENSLOW 
TECHNICAL EDITOR JOHN CRABBE 
NEWS EDITOR DAVID KIRK 
ADVERTISEMENT MANAGER ROBIN WELLS 
Editorial and Advertising offices 
LINK HOUSE, DIN6WALU AVENUE, CROYDON, SURREY 
Telephone MUNicipal 2599 (14 lines) 

(g) Link House Publications Limited, 1964. All rights reserved. 

editorial 

much has been written in this magazine, and indeed in this column, 
about the mythical 'ideal' recorder. The specification ol" such a 
machine could only be construed from personal opinion and individual 
requirement, thus our contributions can only reflect our own feelings. 
With this in mind, therefore, we are offering readers the chance to air 
their views on this subject. The resulting barrage of letters, for which 
we are hoping (!), should give some idea of the average consumer's 
requirements, painting a picture for the edification of interested 
manufacturers. We would like to hear of the features worth con- 
tinuing and adding to the modern non-professional tape recorder. 
How many tracks ? Which speeds ? What spool capacity ? Auto- 
matic or manual gain control ? Spools (looking back to the October 
issue) or cartridges ? And finally—what price ? 

Together with the picture of a generally accepted ideal, it is hoped 
that some interesting, original and practical facilities will be suggested ; 
some of these will be published in the near future. 

No amount of public feeling will hasten the steady evolution of 
technical quality, so there is little point in suggesting ultra-low wow 
and flutter figures for the ideal tape deck. One thing we can do, 
however, is discourage the present trend towards a split in the domestic 
class of recorder. The latest products, exhibited at the various 
electrical shows a few months ago, contained a high proportion of 
recorders designed with the 'teenager' in mind. The commercially 
induced 'pop' record market (for which the teenager is, rather illogic- 
ally, blamed) brought with it a tide of very low quality gramophone 
reproducers. It is generally accepted, though grudgingly, that young 
people have considerably more money to spend on 'luxuries' than the 
family-raising adult population, but the advertising and publicity 
people continue to hammer out moronically the advantages of the 
latest "Even cheaper !" record-players. 

This practice is now spreading to the tape recording field, with 
ultra-cheap, ultra-simple equipment being advertised in the national 
press. A new low-priced tape recorder market is being created 
unnecessarily, as most of those for whom the equipment is intended 
are in no way so poorly off that they cannot afford the prices of present 
domestic recorders. Why not, therefore, make use of technical 
developments to improve quality while retaining present price levels, 
rather than reduce the cost of current low standards ? 

For our own part, we look forward to seeing the much discussed 
'add-when-you-can' recorder—basically a tape deck and record/play- 
back mechanism, to which can be added a variety of accessory units 
to increase the machine's flexibility and quality. The "add-on stereo" 
device and 35mm. slide adapter are forerunners (we hope) of this 
principle, although the idea is widely used in industry to convert and 
modify electronic service gear and computers. 'Plug-in echo" and 
'slip-in mixing" might retail for about £4, possibly with a standard 

plug-and-socket fitting for any brand of add-on tape recorder (a 
standardisation unlikely to occur in this country); there is, indeed, 
no end to the possibilities of such a system. Little new thinking or 
technical invention will be needed by the far-seeing firm that decides 
to produce equipment of this type, as currently-produced tape decks 
and electronic circuitry are perfectly suitable basic components. 

While indulging in an optimistic peep into the immediate future, we 
might allow ourselves the vision of a disposable paper recording tape 
selling at about Is. per 1,000ft. and sufficiently robust to stand ten or 
twelve playings before crumbling out of existence. We realise it is not 
the plastic base but the oxide composition that makes tape expensive, 
but nevertheless there is room for much thought on the subject. The 
uses of such a product have yet to be imagined, but magnetically 
recorded advertising (which heaven forbid), or even a tape 'newspaper' 
on tape, might well be the outcome. 

An abrupt change of subject brings us to a very sad event. Many 
Tape Recorder readers will be familiar with the name John Bcrridge, an 
occasional contributor to this papcr(see his piece on Telcan in Septem- 
ber) and the regular American Correspondent of our parallel magazine 
Hi-Fi News. Alas, John was killed as the result of a fall over a cliff 
on September 10th. A Coventry man, John emigrated to Canada 
some years ago and for the last year has been in the U.S.A. Forever 
active and full of ideas, he has been a lively trans-Atlantic wire whom 
we shall miss very badly. He leaves a wife and two little daughters, 
and we are sure that all our readers will wish to join us in sending 
sympathy and wishing them fortitude. 
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COVER PICTURE 
Talking flowers appear, at first sight, to be the subject of a 
recording about to be made on the latest Grundig battery 
portable. Observant readers will note, however, a small bird 
perched on the far right—doubtless making feathery remarks 
about the pleasing appearance ol the TK6. 

SUBSCRIPTION RATES 
Annual subscription rales to Tape Recorder and its associated 
magazine Hi-Fi News are each 30s. in the U.K. and 
32s. 6d. overseas (U.S.A. S4.50) from Link House Publications 
Ltd., Dingwall Avenue. Croydon, Surrey. These include 
free copies of the indexes. 
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EVER BEADY HIGH POWER MEAHS 4 TIMES MORE RECORDIHG PER BATTERY 

This is the Ever Ready HP2 battery, one of the revolutionary new range of High 
Power batteries. At current drains of 300 mA in tape-recorders the HP2 has a 
working life over 4 times as long as that of the standard U2. HP batteries are 
extending the life and so the use of many types of battery-powered equipment 
from toys to photo-flash in the same way Gel full details from The Ever Ready Co 
(GB) Ltd., Hercules Place, Holloway, London N7. Telephone: ARChway 3030 fOT longer life! 

EVER READY 
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world of tape 

SPECIFICALLY STEREO 
FROM our limited experience with amateur recording clubs it has 

become clear that stereophonic sound has a much narrower band 
of followers than is to be found in the hi-fi world. The old contention 
of stereo being one great confidence trick still exists among many 
otherwise fairly well informed recording enthusiasts. This may or 
may not be a 'sour grapes' solution to the much greater dilficullies 
(and admittedly greater cost) experienced in recording good stereo 
tapes. 

For the converted, however, a well-established tape correspondence 
organisation exists exclusively to promote and perfect stereo tech- 
niques. Members of Stereo International may draw on a considerable 
library of tapes illustrating and teaching all aspects of stereo recording 
and playback. The exchange of recorded messages with other members 
encourages creative experiments for comparison with correspondents' 
efforts and possible inclusion in the library. With technical and non- 
technical members interchanging experiences and problems, the 
organisation offers a pleasant method of absorbing relevant knowledge 
and of making lifelong friendships. 

The only requirement for joining—the possession of stereo tape 
playback facilities or, preferably, a stereo recorder. 
Stereo International Director : R. V. Huddlestonc, 9 College Avenue, 
Melton Mowbray, Leicestershire. 

GRUNDIG BOOK BREAKS SALES RECORDS 
THE Grundig Book, written by Frederick Purves and one of a 

series published by Focal Press, has greatly exceeded sales records 
for books of its kind. Over 100,000 copies have been sold since 
the publication, now in its 10th edition, was first announced. The 
price is 15s. 6d. 

LISTEN TO THE ELGIN MARBLES 
BATTERY tape recorders are now being used to provide tape 

lectures in the British Museum. A 45-minute commentary on 
the Elgin Marbles can be hired by visitors for 2s. 6d. Compiled from 
material supplied by the Greek and Roman Department, it is read by 
C. Gordon Glover, and is said to achieve a balance between the 
specialised and uninformed listener. A French version is being 
produced, recorded by Max Bellancourt. 

Modified versions of the Clark and Smith Minifon Attache form the 
basis of the Soundguides system and a portable tape player is being 
specially developed to provide sufficient quality for reproduction of 
music. This will run at l| i/s, whereas the Minifon operates at i/s. 
Rechargeable DEAC cells provide four hours playing time, with Jin. 

r- 

N 

tape magazines lasting one hour. A digit counter and battery meter 
are also incorporated. 

It is planned to extend the service to other parts of the museum. 
Soundguides are also in operation at Windsor Castle and St. Paul's 
Cathedral. 
Manufacturers : Clarke & Smith Industries Ltd., 289 High Holbom, 
London, W.C.I. 

A 101 TAKES TO THE AIR 
MINIATURE recorders have gone into use at the Rolls-Royce 

Flight Test Establishment at Hucknall, Nottinghamshire, 
replacing pen and notebook for compiling data on the behaviour of 
new aircraft. Like the note-book, the Fi-Cord 101 battery dictating 
machines are strapped to the test pilot's leg, from where they are 
connected to the radio communication network, avoiding the need 
for extra microphones. 

Recently, a Rolls-Royce test pilot was forced to eject himself from 
a Lightning aircraft. His recorded comments on the erratic behaviour 
of the aircraft greatly assisted location of the fault. 

In the case of serious injury to the pilot, which did not occur in 
this instance, such recordings would be of immense value. 

AMPEX TRAVELVISION 
USE of cine film to entertain passengers on long-distance air 

journeys is not a new idea, but the latest scheme from the Ampex 
stable is an interest- 
ing development in 
airborne viewing. 
Anything from the 
latest Hollywood 
epic to general travel 
information can be 
relayed through the 
Travelvision system. 
This comprises a 
portable video tape 
player (weighing 
961b.) and series of 
receivers, not for- 
getting a camera or 
two through which 
a pilot's eye view of 
the take - off and 
landing may be ex- 
perienced. 

To avoid annoy- 
ing passengers not 
wishing to partici- 
pate, the video 
sound track is played through earphones. High quality stereo music, 
two programmes of which are played on professional audio equipment, 
can be selected as an alternative to television. 

THE GRAMOPHONE SUPERSEDED 
H.M.S. Ursa, a 2,800 ton naval frigate, has been fitted with 

Reditune tape playing equipment, after heavy seas proved too 
much for the ship's gramophone. 

With frequent poor reception of commercial radio stations, closed- 
circuit 'canned' music was welcomed by the crew who quickly organised 
a team of "tape-jockeys' to select the day's music from a library of one 
hundred 90-minute endless reels. 

Positioned throughout the vessel arc twenty-three speakers from 
which music may be enjoyed without fear of interruption from a 
needle lurching out of its groove. 
Manufacturer : Reditune Ltd., Wrencote House, High Street, Croydon. 

LfslJSiS 

NEXT MONTH 
THE December issue of Tape Recorder will be on sale on 

November 16th. Martin York will discuss the Guarantee 
controversy and Part 9 of Towards Better Taping will outline 
equalisation of mixers. A simple face-lift for shabby recorder 
cabinets will be given by E. Cornwall. 
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Agfa tape is specially pre-stressed for maximum tensile strength, to give you the most con- 

sistently perfect reproduction you've ever heard. If you record music you can be sure that 

its pitch will never vary,,no matter how often the tape is played. You'd expect a rape as special 
as this to cost more than ordinary tape - but it's the same price. Agfa PE Recording Tapes (Long- 

play, Double-play and Triple-play) are available in shatterproof plastic cassettes (5", 5i" and 

7" spools). □ Our man soon gave up trying to get the bowler on. He went back to reading 

his free copy of Magneton Illustrated, our colour magazine all about recording. We've got lots 

more, too. Y?or your free copy write to Agfa Ltd., 27 Regent Street, London S.W.I. (REGent 8581). 

Agfa tape 

will 

not stretch 

♦ 
m 

product of Agfa-Gevaert AG. 
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T HAVE chosen thai title in order to make it clear that I am not an 
X. expert editor : all 1 know I have found out the hard way, by doing 
it. Possibly my experience may be of use to you ; but if. as may well 
be, you know more than I, bear with me—I've had lots of fun. 

Some little time ago, the Editor of Tape Recorder, in a leading 
article, gave it as his opinion that nobody has truly begun to get the 
best out of his recorder until he has taken razor-blade in hand and cut 
his precious tape. Now, let us admit that the first slash calls for 
courage ; but the Editor was right. Recording itself is an art as 
much as a science. If one is recording a musical work, then the 
recording is right or wrong and that's that: few amateurs, I fancy, 
go to the lengths of the professional and record take after take until 
what they regard as perfection is achieved. But if one is making up 
a tape feature, or polishing up an interview, then editing is a necessity. 
One can edit after a fashion using two machines and the pause-button 
—and some people are very good at this. But I believe that the only 
real way is to cut the tape. 

ONE MAN'S 

EDITING 

SOME COMMON SPLICING FAULTS 

4>-. Ce* 
"W i 

t M - 

\ 

As no man is a judge in his own cause, there is a lot to be said for 
letting somebody else edit one's material. This may sound heroic : 
but my wife and I get along very well doing it: she provides the 
material, and 1 edit it. Most of the material is interviews for the 
welfare tape Cotswold Roundabout which is produced monthly by the 
Society of which she is chairman (I know where to get my orders 
from, thank you) and 1 joint secretary. She is a much better interviewer 
than I, and I must say that she accepts my judgments and carve-ups 
with astonishingly good grace. For our purposes, items have to be 
quite short, and nearly always there is more material than we need. 
Further, there is nearly always a good deal of rather dull stuff, and a 
much smaller quantity of really interesting matter. Sometimes one 
comes upon a 'natural', and the interview goes straight through almost 
without editing ; but that is not common. What is interesting is the 
way in which what does not seem at first hearing to be very promising 
material ends up as a fascinating item, after the best bits have been 
isolated ; and quite often points can be driven home much more 

BY P. D. TURNER 

effectively by editing out the irrelevant. 
Wc start by listening carefully, and deciding what, in general, to 

include. As the original tape will have been made on a battery machine 
—at present a Telefunken M300—wc then copy the parts selected, 
using 7J i/s for the copy, so as to preserve the exceptional quality 
which this little machine will provide. The higher speed also makes 
editing easier, simply because the signal takes up more tape, 15 i/s 
would be easier still. We then gel down to the real edit. How does one 
go about this ? 

The first requirement is a machine which will 'inch with sound'— 
that is, a machine which leaves the replay head in circuit while the 
tape is not being transported, with the tape sufficiently in contact with 

{continued on page 399) 
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BRING YOUR RECORDINGS INTO FOCUS! 

USE PHILIPS MAGNETIC TAPE 

However good your tape recorder is, you 

need Philips Magnetic Tape to get the crisp, 

faithful recordings you're looking for. 

Available in all current sizes of standard, 

longplay, doubleplay and tripleplay. Philips 

Magnetic Tape offers you such a high 

standard of reproducibility that your 

recordings will sound better than ever. Add 

to this such further advantages as great 

sensitivity, wide frequency range, low noise 

level, high resistance to stretching or 

breakage and powerful adhesion of the 

magnetic coating, and you have a tape of the 

finest quality. What's more, to make your 

choice of Philips Magnetic Tape easier, each 

kind comes in a colour-coded pack. Choose 

your Philips Magnetic Tape today, and get 

the most out of your tape recorder. 

GREEN for standard 

RED for longplay 

BLUE for doubleplay 

GREY for tripleplay 

FINE PRODUCTS FROM ^PHILIPS —THE FRIEND OF THE FAMILY 

PHILIPS ELECTRICAL LTD • ELECTR O - ACO U STICS DIVISION • CENTURY HOUSE SHAFTESBURY AVE - LONDON WC2 
(PTA0029) 
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OWE MAN'S EDITING CONTINUED  

the head for the signal to be heard while the tape is gently rocked 
backwards and forwards across the head. With a little practice, the 
exact position of a word, or even a syllabic, can be judged. Not all 
machines allow of this ; and not all of those which are suitable from 
this point of view have the heads so arranged that they can easily be 
approached by that life-saving tool, the chinagraph pencil. Never 
buy a machine which will not inch with sound, unless you have 
another which will. In my experience, the Wearite deck is the easiest 
on which to edit; but it can be done with many others. I use a 
Re\ox F36; and as this superb machine has the reputation of not 
being a very good one from the editing point of view, 1 will pass on a 
tip which renders it as good as any. The reason why difficulty arises 
is because the pinch roller is mounted on a heavy arm, which also 
carries pins which hold the tape away from the heads on fast wind 
and while the transport is stationary, so that the tape is not in contact 
with the replay head. I have found that a round wooden ruler, of the 
kind beloved of solicitors' offices of yesterday, held against the chest 
and gently pushed against the back of the roller, moves the tape on 
to the head and leaves both hands free to manipulate the spools. Dead 
easy ar.d very effective. 

Having found the place, one makes a small mark on the shiny back 
of the tape with a chinagraph pencil—which can be had from any 
good stationer—and the tape is removed from the tape-path and 
placed in the editing-block. There are several designs of block, includ- 
ing some automatic ones. I prefer the simple type, such as the EM! 
Editall; but 1 respect the views of those who prefer more complicated 
designs. Using the slanted slot, bring the mark on the tape so that the 
slot passes directly under it; lake a new razor-blade, slide the corner 
along the slot, and your first cut is made. 

A word about razor-blades. Sharpness is all : as soon as a blade 
begins to get dull, change to another. After all, these blades were 
made to slice soaped hair, not to be dragged along metal, and they 
don't last long. Economy here is fatal : a blunt blade will give a 
jagged cut and make a silent splice impossible. There are some 
handy gadgets which turn a razor-blade into a kind of pocket-knife. 
I have found these very useful : they prevent cutting the fingers and 
allow the use of double-sided blades, which have four corners against 
the two of the single-sided blade. Buy the cheapest there are ; and 
discard frequently. 

I make two marks before cutting the tape : one to mark the begin- 
ning of the section I want to cut out, and the other the end of it. All 
that is necessary then is to place aside the bit cut out, and join up the 
ends. To do this, I always use the narrow splicing-tape rather than 
the half-inch type. The narrow is slightly narrower than the tape 
itself; and if placed accurately it cannot stick or jam the tape trans- 
port. But placing it accurately is not the easiest thing in the world— 
indeed, it is about the hardest part of the job for me, because when I 
try to do it I get what the psychiatrists call an 'intention tremor'; in 
other words, my hand shakes and I dab the blessed thing all over the 
place. This means trimming with scissors and a whole host of potential 
gaffs ; but I have found the answer to that one. The ladies use some 
spring clips as part of the arcane alchemy they practise with their 
hair. You can buy a whole card of them from a good chemist for a 
bob or so. They are rather like the familiar crocodile clip, but much 
less fierce. Clip the right-hand end of your splice—or the left if a 
south-paw—in this clip, rest your hand on the deck, place the splice 
with dead accuracy in the groove of the splicer, and press down the 
free end. Open the clip, release the splice, and press down : it is already 
just where you want it. Utterly simple ; and since I found this gadget 
I have never had even to dust a splice with talc, even less trim it with 
the scissors. 

I cut myself at least a dozen splices at a time, by dabbing the end 
on the edge of the shelf holding the recorders, and snipping off about 
half an inch or slightly more with the scissors. The splices stand there, 
sticking out ready to be taken up and inserted in the clip. 

Your join is made. You wind back the tape until the join is behind 
the replay head, and try it. If you have butted the two ends together 
accurately, and applied the jointing-tape with care, the result you hear 
is a silent and undetectable transition from what you did not want, to 
what you do. It is quite a moment. 

But suppose that instead you find that after all you made the cut in 
the wrong place ? Such things have happened, believe you me. Not 
to panic : all is not lost. You do not need to make another copy and 
start all over again—though, since you still have the original tape, 

that standby is there as a last resort. The answer is to keep separate 
the piece of tape you have just cut out, and the right way up. My own 
method is to remove it and hang it over my left knee—remembering 
the Chinese proverb, I never stand when I can sit. One can then cut 
the splice by replacing in the block and aligning the cut with the slit, 
and re-insert the piece of tape removed ; find the right place and cut 
again : the double thickness of splicing-tape will do no harm. 

An accurate butting-together of the cut ends is important. This 
may be heresy, but I have found that the real enemy is a join where 
the ends overlap : that will make a click, whereas a tiny gap between 
ends never does, so far as I know. 

Using this method, we edit the tape, and then go through it again, 
timing it. Perhaps it is too long, and has to be boiled down. In any 
case, be ruthless: cut out everything which does not genuinely 
contribute to the effect you are after. Brevity is the soul of punch, if 

S. 
 m 

n 

Above : If the playback head is inaccessible, the chinagraph mark can 
be made alongside a convenient guide ; the distance from head to guide 
enables calculation of the culling position. Photo on page 397 : 
Daphne Oram, composer of musique concrete, makes full use of splicing 
techniques to produce the unearthly from everyday sounds. Both 
illustrations by courtesy of the BBC. 

not of wit. Sometimes cutting out may be an agony ; but it is worth 
it, and here is the point where the judgement of another is so useful. 
Then a final listening. You are probably pretty bored with the thing 
by now ; but it can usually be improved by cleaning up : cutting out 
the urns and ers, the "I sees", the "wells" and the "looks". Don't 
overdo this, or you will destroy the naturalness of speech, which is 
never perfect in practice. Pauses may need to be shortened ; but they 
may also need to be put in. I have found that this is best done with a 
length of tape already used, but with no signal as such on it; one can 
use a length of leader-tape, but the dead silence resulting sounds 
artificial where the used tape does not. 

After what you think is the final edit, put the thing aside at least 
until next day. Listen again, and if really necessary make the final 
changes. You may decide at some point to change the order and place 
something which was earlier on the original at a later point in the 
feature. To do this, cut out the passage, keep it carefully the right 
way up (the diagonally-cut ends will fit both ways up !) and identify 
it with one of those tacky labels on which you have previously noted 
the content. Attach only a slight strip, so that it can easily be peeled 
off without damaging the tape. If inserting musical links or sound 
effects, I find it best to make a copy and edit out the exact passage I 
need, identifying it as above and inserting where needed. I include 
any fade-in or -out when making the copy. The same method with 
any announcement at the beginning or end : these also should be 
copied, in order to preserve the same acoustic throughout. 

Your job is done ; and you are left with a comparatively short 
master-tape, and a pile of cut bits. Each of these should be carefully 
dropped into a box after one has made sure that the edit is correct. 
They can then be joined together without further ado, since the ends 
are slanted as cut. A whisk over the bulk-eraser, and you have a 
useful length of tape. Splices are very strong, and do not come adrift 
if well made. Any recording made on the joined tape should be as 
silent as if it had been intact. This means that the cutting method 
isn't all that expensive. 

(continued on page 418) 
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PART B—USING MIXERS BY GORDON J. KING 
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IT can prove technically-embarrassing if the output signal delivered 
by a microphone mixer is considerably below the level from one 

of the microphones. This, of course, implies that the mixer has an 
insertion loss. The price that has to be paid for maintaining correct 
microphone and tape recorder matching and ensuring the smallest 
possible interaction between the fader or gain controls of each 
microphone channel is a signal loss or attenuation. 

This attenuation occurs actually in the resistive network comprising 
the signal mixing circuits. A passive mixer (one without valves or 
transistors), therefore, must have an insertion loss. For instance, the 
insertion loss of the network shown In fig. 1 lies between approximately 
3dB and 6dB from either microphone input to the output. This 
means that even when the mixer controls are flat-out the signal level 
at the output (as applied to the tape recorder) is approximately half the 
level of the signal at either microphone (i.e., mixer microphone input 
socket). 

This is on a two-channel circuit. When the number of channels is 
increased, the insertion loss also increases. It may be possible to 
accommodate a 6dB loss, without too much bother, if the microphone 
is a high-level crystal type. In that case, the circuit as shown in fig. 1 
could be adopted. This is suitable for high impedance crystal mics 
and for a high impedance microphone input at the recorder, although 
this input impedance of 0.5M or less may attenuate the low frequencies 
somewhat. The enthusiast can generally tell whether such an insertion 
loss could be tolerated by observing just how far he needs to advance 
the record level control on his recorderfor the average type of recording 
that he makes. If full modulation occurs, for example, with the control 
just over half-way advanced, then a 6dB loss would not matter 
overmuch. However, if he discovers that he invariably works with 
this control almost fully advanced, the implication is one of lack of 
microphone channel sensitivity (or the use of a low-level microphone) 
and an extra 2-to-l signal reduction should not be considered. 

The solution, then, is to employ a mixer in which a valve or transistor 
amplifier boosts the signal to counteract the insertion loss of the 
passive network. For instance, if a small amplifier were connected 
to the output of the mixer in fig. 1, as shown in fig. 2, the loss could be 
neutralised or even turned into a gain. The latter condition would 
exist, of course, if the amplifier gain exceeded the network loss. 

At this juncture, however, another factor crops up, and that is the 
very important one of signal-to-noise ratio. Whenever a small signal 
undergoes the process of amplification, a certain amount of unwanted 
"noise signal' is also generated. Thus, in the amplified output, we have 
the wanted signal plus some noise signal. 

Now, if the noise signal is not smaller than about one-thousandth of 
the level of the wanted signal it can mar the recording. The noise 
signal gives rise to a 'hiss' on the wanted sound, and the lower the level 
of the wanted sound, the more troublesome becomes the background 
hiss, which remains at a constant level. 

If the wanted signal is a thousand times stronger than the noise 

J 

signal, we have what is called a thousand-lo-one (or better known as 
60dB) signal/noise ratio. In practice a signal/noise ratio of this value 
is very good ; that is, from the amateur recording aspect. 

The amateur is still doing well when he holds a 40dB (100-to-l) 
signal/noise ratio on reasonably low-level signals. However, when the 
ratio deteriorates below 40dB the end product is usually very messy. 

How, then, can the enthusiast ensure that he is getting the best 
possible signal/noise ratio ? Well, firstly, he must make sure that he is 
not working always with the record level control full on to approach 
full modulation. Under that condition either the microphone or the 
microphone amplifier is faulty or low in sensitivity. Crystal micro- 
phones can suffer a reduction in output voltage after being stored in 
relatively high temperatures or a damp environment for any length of 
time, while microphone amplifiers and the first stages of tape recorders 
can give more noise and less gain due to reduced emission of a valve 
or a fault in an associated part, particularly a resistor. 

Secondly, the user must endeavour to direct all the available micro- 
phone signal to the first amplifier stage in the microphone channel. 
Let us analyse this. Suppose that the microphone signal is 1,000 
microvolts (one microvolt—|iV—equals one-millionth of a volt) and 
the noise signal lOjiV. Here, then, we have a 100-to-l or 40dB signal/ 
noise ratio, and results could be reasonable (it would be belter, of 
course, if the microphone signal were greater and the noise signal less). 

Now, suppose that the enthusiast decided to employ a passive 
microphone mixer of the type shown in fig. 1. Thus, even with a 
microphone gain control full on, that corresponding microphone would 
now deliver only SOO.uV to the tape recorder output. The noise signal 
remains the same, so the signal/noise ratio would have deteriorated 
to50-to-l,or approximately 34dB (i.e., 6dB down on 40dB). Under 
this condition the background hiss could be troublesome. 

Agreed, there are now two microphones instead of one, but from the 
signal/noise ratio aspect of an individual microphone, the number of 
microphones connected to a mixer is of no great consequence, for 
there would be little point in employing a mixer if all the microphones 
were to be directed to the same sound-source. 

The idea, then, is either to increase the microphone signal as applied 
to the first amplifier in the chain or to reduce the amount of noise 
generated by that amplifier (or both). Also, to take steps to see that 
the microphone signal is not attenuated before it is applied to the first 
amplifier. 

We keep referring to the first amplifier, with the inference that 
subsequent amplifiers in the chain do not count ! Actually, they are 
not all that important, since the noise generated by them is very small 
compared with the wanted signal they receive after the first amplifier. 

From first principles, say that the first amplifier steps up the micro- 
phone signal by 100 times (i.e., 40dB gain); thus, the second valve 
will receive a signal 100 times stronger than the microphone signal. 
If the microphone is delivering, say, l,000;iV (ImV), then the second 
amplifier will receive lOOmV (O.IV). If the noise generated in the 
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second amplifier is IOiiV, as in our previous example, we now have a 
signal/noise ratio (at this second amplifier) of 10,000-to-l (which is 
80dB) and barely worth considering. 

The most important stage so far as the overall noise is concerned is 
clearly that which is directly following the wanted signal source. It is 
here that we must concentrate most of our attention if we want to 
reduce the amount of hiss on our recordings. 

Because of this, many microphone mixers employ an amplifier for 
each microphone channel. This means that each amplifier will receive 
the full microphone signal since there will be no attenuation between 
the microphone output and the amplifier input. Moreover, each 
microphone input circuit can be tailored for the best possible match, 
giving the maximum signal transference between microphone and 
amplifier. 

The fader or gain controls for each channel can then be positioned 
subsequent to each microphone amplifier, as shown in fig. 3. This 
technique further assists in reducing the noise of the controls, for 
the controls are then working at a position of slightly lower gain, 

Commercial mixers often feature more than two channels, with low 
and high impedance inputs and a buffer output stage for feeding to 
the input of the recorder. This buffer stage may be of low, medium 
or high impedance output, depending upon the requirements and 
the type of tape recorder it is to feed. The general idea is shown in 
fig. 4. 

Mixers are best for amateur use if they embody their own power 
supply. Valve mixers may thus have a mains power unit while a 
transistor version would contain a suitable battery. 

A typical commercial mains version is the four-channel mixer, the 
Esimix Major, by Electronic and Scientific Instruments (Worthing) 
Ltd. This features a modified Mullard circuit with the first triode 
sections of ECC83 valves acting as microphone amplifiers. The second 
triode section of one of the valves serves as the 'buffer amplifier', 
arranged in the cathode-follower mode, so enabling the mixer to be 
positioned at some distance from the parent recorder if need be. There 
are high and low impedance inputs. The high impedance sensitivity 
of the unit is 100 times (40dB) and the frequency range from about 
5 c/s to 35 Kc/s. 

A useful transistor version for the enthusiast is the Grampian three- 
channel mixer using transistors. This has as standard, two low-level 
600 ohm inputs and one auxiliary high-level input at 1 megohm, but 
other combinations can be ordered as required. 

The output is at 600 ohms, this coming from a buffer amplifier using 
a pair of transistors after the faders. Each input channel has its own 
transistor amplifier. The use of a low-noise semi-conductor (Mullard 
AC107) and careful matching ensure the best signal/noise ratio. A 
special feature of this mixer is the tone control system, employing bass 
and treble controls. 

Transistor mixers with internal batteries facilitate mobile and 
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semi-portable applications, and the lack of mains power to the low- 
level input stages goes a long way towards reducing hum problems. 

Nevertheless, there are conditions where hum could be troublesome 
due to the formation of a hum loop. For example, such a loop could 
develop in a system where two or more pieces of equipment arc 
connected to a 'mains earth'. The mixer may be receiving signals from, 
say, a radio tuner, which itself is 'earthed' and delivering them from its 
output to a tape recorder, which is separately earthed. Hum could 
develop under this condition. The solution would be to remove the 
earth connection from one piece of equipment. The equipment, which 
should remain earthed, can be determined by experiment, eventually 
de-earthing the piece which reduces the hum most. 

The question of matching often arises when a mixer is introduced. 
Past articles in this series have dealt with the factors of impedance, 
signal levels and matching, and it is not intended to revive the subjects 
again here. Nevertheless, one or two extra words of practical assistance 
may be welcome. 

Always read carefully the instruction details as issued by the maker 
of the equipment, and endeavour to translate the input sensitivity of 
each channel to the signal that it is proposed to apply to it. This 
should be a reasonably close match, as also should the partnering 
impedances. 

An input sensitivity of, say, SOOmV (a mV—millivolt—is one- 
thousandth of a volt, 0.00 IV) across 1 megohm would be nowhere 
near suitable for a crystal microphone, for instance. Although a 
microphone of this type has a high impedance, it may only produce a 
few microvolts and thus fail to provide sufficient signal to drive the 
recorder. However, these parameters make the input suitable for 
accepting the signal from a high-level crystal pickup. 

There is another factor to have in mind when considering crystal 
microphone or pickup inputs, and that is there will be a progressive 
loss in bass response when the input impedance is much less than about 
1 megohm. Crystal devices favour the highest possible impedance 
across them, which is one reason why the Esimix unit referred to above 
uses 10 megohm resistors in the grid circuits of the amplifier valves. 
Crystal microphones can be connected to high impedance circuits 
without loss of bass response ; thus, for lack of bass when using a 
crystal microphone or pickup, examine the impedance characteristics 
of the unit to which it is connected. 

Low impedance microphones and pickups are not quite so frequency- 
sensitive in this way, but it is still important to ensure the best possible 
impedance match. If a low impedance microphone (20-30 ohms) 
be connected across 600 ohms, the main trouble will be an unnecessary 
fall in overall sensitivity, due to the absence of a transformer designed 
to raise the impedance to 600 ohms. There would be a drop of about 
14dB of gain, and as this would impair the signal/noise ratio, trouble 
with hiss from the mixer input stage may result. A transformer with 
a voltage step-up of5 ; 1 (14dB)will give an impedance transformation 
of this factor squared (25), thus matching 24 ohms to 600 ohms. 

401 

www.americanradiohistory.com

www.americanradiohistory.com


n the most outstanding 

thing I have seen ff 
PERCY WILSON. M.A. 

Now available in this country at STUDIO 99 the most com- 
plete tape recorder in the world— 
the BANG AND OLUFSEN 

STEREOMASTER 
Supreme example of Danish precision engineering 

THE B & O STEREOMASTER gives you professional 
standards of performance and more facilities than any 
other tape recorder—separate record and playback heads 
—3 speeds—Papst motor—3 dual channel inputs through 
built-in mixing panel with 3 slide potentiometers for sim- 
ultaneous mixing — the STEREOMASTER is FULLY 
TRANSISTORISED and includes two 8 watt output 
amps—playback pre-amp has separate bass, treble and 
balance controls — before and after tape monitoring— 
Echo, " sound on sound", and transfer from track to 
track by push buttons—inputs for tuners, for magnetic 
pickups (2mV sensitivity)—for microphones—outputs for 
other amplifiers or merely connect the STEREOMASTER 
to a pickup, a tuner, microphones and you have the 
world's most advanced and complete home music and 
and public address system—105 gns. 

ENGLAND'S LARGEST B & 0 AGENT 

INTEREST FREE TERMS 

• New ADC Point-Four £, ADC arm, THORENS turntable. 
QUAD Stereo Amps, QUAD FM, 2 QUAD ELECTRO- 
STATIC SPEAKERS, TANDBERG 6 Tape Recorder, in 
our Scandinavian Line 'Super Saturn' cotinet in teak. 
TOTAL from £450. 

B & O MASTER 61 IK STEREO AMPS 2x6 watt. AM/FM 
Radio. 7 Speakers, fully transistorised, stereo pick-up and tape 
facilities, Teak or Rosewood. Fantastic value at 56 gns. 

NEW LEAK AND ARMSTRONG 
MODELS ON DEMONSTRATION 

MAI8855 Closed Thursday OPEN TILL 9 p.m. 

STIIDI099 

57 FAIRFAX ROAD, SWISS COTTAGE, N.W.6 

our readers write .. . 

about recording from the Beolit 609 

FILE 

c 
B 

From : J. Farley, 61 Orangelicld Avenue, Belfast. 5. 
Dear Sir, You may care to publish the following modification made 

to a Beolit 609 FM portable radio : 
To get a high quality output, file a jack plug as illustrated and plug 

into the gram socket. Twist the plug until a connection is made and 
then mark the plug appropriately. 

Yours faithfully. 

. . . about after-sales service 
From J. Fitzpalrick, 259 Maidstone Road. Rainham, Gillingham, Kent. 

Dear Sir, In your October 1962 issue, you published a letter from 
Mr. Herkes proclaiming the good after-sales service he received from 
Messrs. Reps Tape Recorders Ltd. of South Acton. London. 1 would 
be grateful if you would be so kind as to publish how 1 have benefited 
through their after-sales service. 

My Reps RIO tape recorder, after nearly three years hard usage, 
developed a minor fault and, while at their works for repair, it was 
stolen. They informed me of this and said they would write again on 
the matter. But without any further notice, within four weeks they 
replaced my recorder. That is after-sales service which should be 
recorded by all your readers. 

Yours faithfully. 

. . about the EL 3536 again 

ORIGINAL MIC SOCKET 

O □ O 

O Q O ^ 

O o\ | 
f> HEAD 

•o o\ /o 6\ 

DIODE yV MONITOR 
-NEW SOCKETS' 

PLAY/RECORD PRESENrETE SPEED CHANGE 

o o o °° o o o 

NEW EYE FOR 
CHANNEL 2 

MAINS TRANSFORMER 

ROTOR 

2-POLE 
SINGLE-THROW SWITCH. AS USED ON SPEED CHANGE 

MAINS ON/OFF 

IVe apologise for the omission of the above illustration from Readers' 
Letters in the October issue. This was due to pressure on space. The 
drawing should clarify the Philips £X3536 modifications outlined by 
Mr. Bishop. 
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field trials 

OF BATTERY PORTABLES 

NUMBER FIVE — OLYMPUS PENCORDER — BY DAVID KIRK 

THE initial reaction of those present in the room when the 
Pencorder was unpacked was one of enthusiasm towards the 

sturdy finish of the recorder mingled with slight dismay at the strong 
smell of the cow-hide case ! This odour, however, quickly lost its 
pungency in the days that followed. 

At a time when most designers appear keen to destroy the 'com- 
plicated' appearance and atmosphere of the tape recorder, it is pleasing 
to find a battery portable lacking unnecessary and easily damaged 
plastic peripheries and studs. 

The cowhide case disguises the fairly small size of the recorder as it 
incorporates a large accessory compartment. This will hold about ten 
carefully stacked 3in. spools as well as the accessories provided. The 
latter are made up of the following ; A moving-coil microphone with 
battery on/off switch, connecting lead with crocodile clips, earpiece, 
and three SJin. spools. A reel of virgin acetate tape and a demonstra- 
tion recording were found on two of these spools. 

All input and output connections are of the miniature jack type, save 
that of the remote battery switch, which uses a sub-miniature jack 
mounted on the microphone plug. 

Mechanical operation is a little involved and is controlled by metal 
switches on the right-hand side of the recorder, fast rewind, record 
and playback are operated by a single arm, below which is a small 
record interlock, forward wind is accomplished by pushing a 
separate arm which remains in position until the record/playback/ 
rewind control is placed at stop. 

Record and playback gain are regulated by a single graduated 
control. A VU-meter is also fitted to give some idea of correct 
modulation level. On playback this indicates battery condition. 

A removable capstan sleeve allows alteration of speed for 3| and 
11 i/s. No allowance is made for the adjustment of frequency correc- 
tion to suit the different speeds. 

The Japanese may produce good recorders on occasion, but much 
of their tape—certainly that supplied with the average domestic 
battery recorder—is of atrocious quality. Indeed, one importer of 
such equipment admitted that he replaced the tape on Japanese 
recorders before re-sale, with superior Western brands. It was not, 
therefore, entirely surprising that the Pencorder became troublesome 
when recordings were made with the tape supplied. Severe flutter 
was apparent on both music and voice at 3J i/s. This was traced to 
the sharp angle through which the tape passed between feed spool and 

heads. The acetate tape wrinkled visibly and shuddered off and against 
the corner guide as it moved towards the head gap. 

Double-play PVC tape entirely overcame this trouble and, in 
common with a brand of triple-play,greatly improved the performance. 

One other slight trouble experienced in the period required to 
discover the recorder's "habits' occurred when a certain JJin. spool 
was used on the Pencorder. This spool happened to be a tight fit 
on the hubs and could not be made to sit flat on the spool base. Being 
of slightly greater than average vertical height, due to its construction 
from thick plastic, the odd fiftieth of an inch thus added here-and-there 
caused the top of the spool to scrape against the closed lid. The spool 
in question is restricted to one well-known brand but it would be 
advisable to watch out for this trouble when experimenting with new 
spool types for the first time. Cine and all other spools I could lay 
my hands on fitted perfectly. 

Having recently moved close to the sea, it seemed a good idea to test 
the Pencorder's abilities on general sounds of the coast. The splash 
of waves against breakwater reproduces very disappointingly on most 
inexpensive domestic recorders. Of.en, what little sound is picked up 
by the microphone is lost, due to the nature of the sound, in a back- 
ground of tape hiss and motor noise. But a recording made on this 
machine proved to be of startlingly good quality when replayed from 
a mains recorder straight into a pair of Paraline speakers. The 
recording, made at 3} i/s, reproduced every splash and gurgle and was 
almost entirely free from hiss. Electrical interference from the motor 
was non-existent and speed fluctuation quite inaudible. This same 
recording, played through the Pencorder's 4in. internal speaker at 
the time it was made, showed nothing particularly remarkable in 
quality, and the built-in speaker can therefore be described as for 
monitoring purposes only. 

Other effects, including a speed-boat starting up and a large tug-boat 
chugging past a pier, were instantly recognisable on playback. The 
tug-boat, particularly, was presented with all its bass component and 
seemed to be chugging through the room. 

Still using thin tape, several sequences of piano 'muiic' (my abilities 
on this instrument normally arouse even more degrading remarks than 
do my occasional musique concrete experiments I) were recorded in a 
serious attempt to assess wow. This was present only to a very minor 
degree and it was interesting to note that deliberate shaking, twisting, 
turning upside-down, and swinging had little effect on the speed 
stability. This has its advantages, of course, when tapes have to be 
made in a moving vehicle or while walking. 

Removing the 3} i/s sleeve from the capstan and storing it on a 
spindle included for that purpose, the quality was assessed at 1J i/s. 
As serious recording would not be attempted at anything other than 
the fastest speed—especially with such a spare tape capacity—the 
quality at IJ i/s obviously needs only to perform the duty of repro- 
ducing recognisable speech. The Pencorder does its job quite well as 
a general-purpose dictaphone at this speed, and the provision of an 
on/off switch on the microphone is useful for this purpose. It cannot 
be too strongly stressed, however, that 'remote-control' of this simple 
and inexpensive kind can and will cause extensive damage to the tape 
transport system : idlers will become deformed if kept under com- 
pression whilst stationary. This applies not only to battery, but to 
mains equipment. 

In closing (for the benefit of those who just read the summary) I 
would recommend this addition of a recorder to the Olympus Pen 
range of cameras, as an ideal battery machine for the not-so-rich 
enthusiast. Tapes recorded on this, and replayed on a good mains 
machine, do justice to the resulting improvement in playback 
quality. This, coupled with long battery-life, an excellent microphone, 
and the small size, makes the Pencorder very good value at £34 14s. 

MANUFACTURER'S SPECIFICATION 
Tape Speeds: 3J and 1J i/s. Spool Capacity: 3}ins, Battery 
Complement : Six 1,5V cells. Battery Life : 12 hours. 
Frequency Range : 200 c/s to 5 Kc/s. Signal-to-Noise : 35dB. 
Output Power : 200 mW. Loudspeaker : 4in. elliptical. Level 
Indicator : VU-meter. Dimensions : 5J X 9|- x 3iin. 
Miscellaneous : Remote on/off switch on microphone. Fast 
wind and rewind. Accessories : Cow-hide case (£3 3s.). 
Price (including microphone, earphone, tape and recording 
lead): £35 14s. Distributor : Pullin Optical Co. Ltd., Ellis 
House, Aintree Road, Perivale, Greenford, Middlesex. 
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THIS month the first circuit to be shown is for those who, in spite 
of the diatribe at the end of last month's article, still prefer to use 

the V(J-meter to measure recording modulation. The signal level at 
the monitor point is about a tenth of that at the output, so that to 
drive a reasonable meter movement some amplification is needed. 
Fig. 1 shows a suitable circuit, and there are two variations on this. 
If any general purpose type of meter is chosen, then the diode bridge 
(a) is used. A series resistor and parallel capacitor are used in an 
attempt to improve the meter characteristics a little. However, it is 
possible to buy a proper meter designed for use and calibrated as a 
VU-meter, and this has quite well defined characteristics which are 
correct when fed from a 600 ohm line ; for this (b) should be used. 

The signal is amplified by a single transistor Trl and passed to an 
emitter follower stage (Tr2) which provides no voltage gain but gives a 
low output impedance ; this can be calculated as the input source- 
impedance divided by the current gain, (3, of this stage. The source- 
resistance is R3, 5.6K, only, since the collector impedance of a tran- 
sistor is high, and an OC 83 has a minimum (3 of 50. Thus the 
maximum output impedance of the stage is 112 ohms. In the case 
(b) for a commercial VU this is padded to as near 600 ohms as it is 
possible to reach in one resistor. For the other circuit a four-diode 
full-wave bridge is used to rectify the signal on to a 25 pF capacitor 
(C4). In theory this should be charged in about 12 mS, or much the 
same time as the PPM circuit described last month. However, this 
demands a peak current greater than Tr2 can supply so that this figure 
is nowhere near reached ; in any case the meter would not respond 
at anything approaching the correct speed. The decay time is also 
controlled by C4 and R7 to about half a second time constant. The 
meter is a 100 |iA model and one of the 50 m-A types available for £1 
is very adaptable to this purpose. The output transistor must have a 
small heat sink of the flag type to keep the junction temperature to 
safe limits, for all temperature ranges. 

The specification for a proper VU-meter such as is used in fig. lb is 
given in the Bell System Technical Journal for January 1940, and states 
that the meter shall incorporate a full-wave rectifier so that the com- 
plete unit can be plugged easily across a line for measurement. If a 
signal of 1 Kc/s of a level which in the continuous steady state would 
read to the 100 mark, is suddenly applied to the input terminals, the 
pointer should read 99 in 0.3 seconds, and have an overshoot of not 
more than 1.5%. This should be compared with the PPM which, 
because of its rise-time of 2.5 mS, will reach 99% in 0.012 seconds 1 
The input impedance of the VU is 3.9 K, and the frequency response 
is within 0.5dB from 25 c/s to 16 Kc/s. The frontal appearance of the 
two meters is shown in the photographs (PPM by courtesy of Ernest 
Turner Ltd.) ; the final choice of the system will rest with the builder, 
but if possible try to see the two systems in use, and better still on a 
side by side comparison. 

Fig. 2 shows the flashing circuit which drives a red panel light on 
the mixer to indicate some sort of a fault condition. For example, if a 
recording is started when the tape-to-studio key is depressed, a sound 
picked up by the microphones in the recording room will be played 
back into this room a fraction of a second later when the tape passes 
the playback head. This in its turn will be picked up and recorded 
and so a permanent echo is recorded on the tape, and if the loop gain 
is greater than unity the echo will build up until it overloads the tape. 
The lamp is linked to the tape key so that a compulsive visual indication 
is provided to at least lessen the likelihood of this happening. On the 
prototype this facility was used for the oscillator circuit, lape-to-sludio, 
and talkback circuits, although it can be used for any other circuit if 
necessary provided that a separate switch is available for each function. 
Some of the lever switches had no spare ways left after the signal 
switching was done, so that for these a small microswitch was arranged 
under the operating bar of the lever. 

The circuit used for the flasher is a multivibrator type, also known 
as the Eccles-Jordan circuit after the designers who built the original 
using valves. Square-waves are produced at the collectors of the 
transistors, and since a square-wave is very rich in harmonics this 
circuit is used in electronic organs ; filtering and recombining will 
produce the many tone colours required in such instruments. The 
operation of the circuit can be described simply as follows, assuming 
for the moment that Tr2 and 3 are taken as a single transistor. 

Take the moment immediately after Trl has switched off and Tr2/3 
have just switched on. The collector of Tr2 and 3 has just moved from 
the supply voltage, -6V (corresponding to no current in the lamp) to 
almost zero volts (full current through the bulb). This swing in voltage 
was passed directly through C2 on to the base of Trl which is thus 
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cut oft". C2 then attempts to charge up to -6V, through R2, and after 
a while passes through zero volts on its way. At this point Trl starts 
to conduct, and the voltage at the collector drops from -6V towards 
earth. This drop is passed instantaneously through Cl. since it is an 
AC waveform, to the base of Tr2/3, tending to turn this pair off. The 
voltage at these collectors will rise and this rise is passed through C2 
to Trl and so turns this transistor on further. This is positive feedback, 
and the circuit snaps from one stale to the other. Cl then charges up 
slowly towards the supply voltage via R3 and the process is repeated. 
The output is a square-wave, and the two time-constants C1/R3 and 
C2/R2 arc chosen to give a rapid flash from the bulb, which is a 6V 
40mA Post Office type. 

Two transistors are used in the compound arrangement to produce, 
in effect, one with a very high current-gain so that the bulb can be 
driven to the maximum brightness without unduly loading the circuit. 
The average current taken by the circuit is 23mA. whereas if only two 
transistors were used in this configuration instead of the three the 
current demanded would be 40mA. The resistor R5 is used together 
with the zener diode ZDI to produce a relatively stable supply of 6V 
from the main -24V rail, and the other resistor R4 is added across the 
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bulb so that if the bulb fails the flashing circuit will still operate and 
there is no possibility of any damage occurring from back-biasing of 
the transistors. This is a very simplecircuit to build and can be adapted 
for many other uses, one of which could be to replace the mechanical 
flasher in a car. It was added to a very early mixer of somewhat 
similar type mainly as a gimmick, but very soon proved its worth in 
the field and became very useful. It is only too easy to forget the 
recorder is still switched to the studio when the next take is attempted! 

The prototype mixer used another very useful circuit, a built-in 
oscillator (fig. 3) which gave spot frequencies for checking the tape 
recorder and also for recording a short burst of 1 Kc/s tone at peak 
level or at some other known level at the start of all major recordings. 
When a dubbing or re-recording is made from a master recording, for 
example when records are to be made, all the other apparatus can 
have the peak level settings adjusted to this pilot tone. Once this is 
done, there is no further need to touch any of the controls and so the 
dubbing can be done without supervision, which reduces the manpower 
required. 

The oscillator is a two-transistor design, with feedback from collector 
to base which passes through a twin-T network to reverse the phase so 
that the total phase shift is 360°. The feedback is thus positive and 
the circuit oscillates. So that the shifting network is not unduly 
loaded by the amplifier stage, a compound-pair is used, as in the flasher 
circuit. In the network, R7 controls the frequency of the oscillation 
and the range is about 50%, so that two networks are used to cover 
the range required. One is centred on I Kc/s, and R7 can be adjusted 
until the frequency is exactly correct; the other is tuned to 10, 12, and 
15 Kc/s, with R12, 11 and 10 controlling these frequencies. These 
latter are for checking that the equalisation of the recorder is set up 
correctly, and that the playback head is aligned with the record head. 
The output is set at a constant level using the PPM in the mixer (the 
oscillator output is not constant since it is essentially a simple circuit), 
and still using the PPM the tape output can be measured. No extra 
equipment is required so that this is a very simple operation to perform. 

The oscillator output is taken from the network at a point where it is 
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relatively low in harmonics, and is fed to both the left and right mixing 
busbars. The supply voltage is derived via R15/C9 from the main 
supply, and a separate pole in the switch is used to operate the flasher 
circuit to make quite certain that the device is not left in an operating 
condition for longer than is strictly necessary. 

There are sometimes recording situations where it is not possible to 
set up all the equipment and monitor loudspeakers in a room separate 
from the performers, and for monitoringin these situations an ear phone 
socket was provided. While earphones are certainly no substitute for 
good quality speakers, it is a case of something being better than 
nothing. 'Blind' recordings have a habit of going wrong ! A quick 
survey of the high quality earphones available shows that there are two 
main types in general use. One is a 15-ohm-per-earpiece version, which 
is intended as a substitute for the main speakers, and while being much 
more sensitive than the speakers still requires a fairly large signal. The 
other types are smaller and lighter to wear, and are in the order of 
500-ohras each, requiring a very small power indeed to drive them to 
full output. (continued orerleaf) 
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How clean is Clean ? 

When comparing tape recorders special note should be 
taken of " Slgnal-to-noise Ratio " i.e.:—the noise level on a 
tape which has been erased by the recorder's oscillator, 
compared with the signal from the tape when fully 
modulated. This is expressed in decibels (d.b.). 

In every field of scientific endeavour really outstanding 
performance Is only achieved today by the most careful 
selection of materials, the highest standards of work- 
manship and design, combined with the most careful 
attention, to detail. To fully appreciate what Tandberg 
have achieved, with a Signal-to-noise figure of minus 
56 d.b. the following table should be studied. 

with a recorded signal output of 1 volt:— 
— 40 d.b. = 10 millivolts of noise 
— 45 d.b. — 5.6 „ „ „ 
— 50 d.b. = 3.2 „ „ „ 
— 55 d.b. = 1.8 „ „ „ 

"The reproduction remains CLEAN even by immediate 
comparison with the original, and this, to my mind, Is 
infinitely preferable to another octave or two of frequency 
"with whiskers on". (A. Tutchings reviewing Tandberg 
Series 6). 

Write for details of 
Tandberg Series 6 4 7 
Tape Recorders and 
28 page booklet of 
Technical Reviews. 

Tandberg 
ELSTONE ELECTRONICS LIMITED 
Edward St, Templar St., Leeds 2. Tel: Leeds 35111 (7 lines) 

sw 
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A STUDIO QUALITY MIXER CONTINUED 

Fig. 4 shows an amplifier designed to feed to one of the latter type, 
and in particular the AKG K50 earphones. In the manufacturers' 
technical data these are listed as 400-ohms per earpiece, and as 
requiring a normal input level of 250mV, although the maximum that 
can be applied to the units without serious distortion is 6V. The 
amplifier shown will produce 2V at full drive which gives an un- 
comfortably loud sound, and it will be recognized as being very similar 
in design to the output amplifiers used in the main part of the mixer. 
The volume control VRI is ganged for the two channels, and is fed 
from the top or 'hot' end of the monitor volume control which is in 
the recessed panel on the front of the mixer, so that the two controls 
arc independent. The gain of the right channel can be varied by 
±6dB over the left channel to adjust the balance between the two 
earphones should the two earpieces have different sensitivities. This is 
achieved with VR2 ; both these two potentiometers are mounted on 
the fader rack in the central portion. 
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For those who have low impedance earphones, the circuit of fig. 5 
is more suitable. By using an output transformer the matching 
impedance for I5-ohm earphones is achieved, and more power can be 
delivered to the load. The AKG 'phones need typically 2.5mW, while 
low impedance 'phones need 60mW for the same intensity at the ear. 
The first circuit, while possessing a low output impedance, will not 
drive into a 15-ohm load. The final circuit adopted is very similar 
to that used as the drive amplifier in the peak-programme-metcr circuit 
described last month, with one amplifying stage followed by a push- 
pull complimentary-symmetry stage, but biased into Class A condition. 

There is one variable resistor in the circuit to adjust this biasing, by 
providing a small potential between the bases so that in the absence of 
an input signal the output transistors are conducting slightly. If no 
resistor is included, there will be bad crossover distortion in this stage. 
The circuit is arranged so that there is a minimum resistance on the 
first switch on ; after the DC potentials have been checked, VRI is 
increased until the current taken by the whole circuit is 15mA. 

This circuit gives a good quality sound to the earphones, but not as 
good as the previous circuits ; to provide a top quality signal to low 
impedance earphones requires a conventionaf power amplifier, which 
will probably demand more current than the small power supply in 
the mixer will supply. The 'phones are only used at the unfortunate 
times when it is not possible to use the best system of a separate room 
for equipment and artists. 

With the two earphone amplifiers the last building block has been 
described, and at this point the guiding principle behind the mixer 
could be repeated. Each block is entirely self-contained, and is so able 
to stand by itself with an unchanged performance ; any amplifier may 
be taken and used in similar applications elsewhere. Next month we 
will start by answering some of the questions brought up in readers' 
letters, and the series will be concluded with a few hints on setting up 
the equipment for stereo recordings. 
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HOW WE MADE THE FLETCHING FESTIVAL TAPE 

TO celebrate the 700th anniversary of the Battle of Lewes, fought 
on 14th May, 1264, and to commemorate the visit of Lord Simon 

de Montford with his knights and his army to the little village of 
Fletching on the eve of the battle, it was decided to hold a Festival. 
It was to take the form of a Son el Lumiere display, but with the 
addition of live characters, and was to be presented in the village 
church where Simon spent some hours in vigil and prayer, and where 
some of his knights were buried after the battle. 

The narration for the whole performance was recorded on Tape A 
by Richard Ainley, whose fine voice contributed much to the success 
of the occasion. The production team consisting of the Vicar of 
Fletching, the County Drama Adviser of East Sussex, a Lighting 
Director, a General Manager and myself, met and discussed the plan 
early in March. Various pieces of music were suggested for the different 
episodes, leaving the writer to choose the particular passages to be 
included. A wide variety of sounds and noises was also required, 
ranging from footsteps and horses walking, trotting and galloping, to 
birdsong, bells, bows-and-arrows, battle sounds and grave-digging. 

During the next three weeks, Tapes B and C were built up, the former 
consisting of all the music selections in their correct order, with 
convenient short gaps between each item, the latter comprising a 
similar collection of all the sounds, some of which had to be pre- 
mixed, such as galloping horses with shouting and the swish of arrows 
superimposed. Each tape was carefully cued for the start and end of 
each episode. The whole thing was then put together by four members 
of the Lewes Tape Recording Club, using four recorders and a three- 
channel mixer. 

It says much for the skill of the operators and the excellence of their 
varied equipment that no technical hitches arose. The fact that it 
took some five or six hours to complete, is a measure of the care taken 
in the production. Many times the action was stopped, the result 
played back and a decision taken either to proceed further or to 

BY R. W. GRIFFIN 

re-record the previous passage in an endeavour to achieve perfection. 
Tape A, the narrative, was transmitted from a Vortexion via the 

mixer, which on this channel, had no fade control, the level being 
pre-set by the playback volume control on the Vortexion and not 
altered throughout the session. Tape B was handled by a Grundig 
TK 83030, whilst Tape C was played back by a Sound 555. These two 
channels, of course, had the necessary volume fade controls. In all 
cases the signal was taken from the external loudspeaker sockets at 
low impedance in order to minimise hum. The output from the mixer 

{continued overleaf) 

Top : Photo by courtesy of "Sussex Express and County Herald". 
Above : The church interior. 
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0 You're Guaranteed a Better Deal 

When you PART EXCHANGE 

^ TAPE RECORDER 

with R-E*W 

A friendly welcome awaits you at 
our bright showroom extension. Here 
you will find a lavish array of equip- 
ment at every price level . . . make 
your choice for immediate 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 reputation 
for generous part exchange, reliability 
and specialist service.  

MACHINE OF THE MONTH 

GRUNDIG TK/46 
4-TRACK STEREO 

Full stereo facilities with independent record- 
ing and play back amplifiers, providing pro- 
fessional mixing facilities. Manual cueing, 
digital tape counter, instant stop. Instantan- 
eous selection of 7^/31 and Ijips. Response—• 
30-18000 cps at 7^ ips. Harmonic distortion 
less than 2% at 3db below rated output. 

99 gns. Microphone extra 
incl. accessories 

TERMS: Dep. £10 19 0 
and 12 Monthly payments £7 15 0 
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. 
CASH FOR YOUR TAPE-RECORDER 
OR HI-FI. Highest cash offers for good 
equipment. .. get in touch today t  

Bargain Basement? 
We have an unrivalled stock of 
new and used machines at un- 
beatable bargain prices—30%-60% 
reductions on original prices! Make 
a point of asking for our Special 
Bargain List. 

300 
MACHINES 

ON DISPLAY ! 
Call, see, hear and 
choose the Tape Re- 
corder you've always 
wanted from one of the 
biggest ranges any- 
where. Just about 
every model—for off- 
the-shelf delivery. 
An unrivalled stock 
of leading makes of 
new and used mach- 
ines at unbeatable 
bargain prices—30% 
-60 q reductions on 
original prices! Make 
a point of asking for 
our Special Bargain 
List. 
You're guaranteed 
maximum satisfaction 
with the R.E.W. 

"PLUS FIVE" 

SERVICE 
0 Generous part 

exchange 
allowances. 

% No interest terms— 
lowest deposits. 

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

^ 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 
^J^term^lsojivailable^ 
Home demonstrations in the 
London area gladly arranged. 
By return enquiry service. 
Agents for all makes. 

CENTRE R-E-W 
(Earlsfield) Ltd. 

Tap© rocordoi!^ 
Mail Order Department 

2M/268 (TR) Upper Tootina 
Road. London, S.W.I7. 

THE FLETCHING TAPE CONTINUED 

was fed into a Ferrograph 4A owned and operated by the Chairman 
of the Lewes Club. 

The resulting tape was heard the following day by the Producer, the 
Vicar and various others interested in the final production, and as a 
result several amendments were agreed. The opening music was not 
entirely suitable and in any case was loo long. There were several gaps 
of silence which had to be cut, one or two clicks to be removed and, 
in one case of a musical item, an excess of bass was noticed. The writer 
then spent several weeks putting these modifications in hand, re- 
recording passages where necessary and where no multiple-mixing was 
involved, splicing the new sections in place of the offending pieces, 
cutting the silences and resplicing—and in one case increasing a silent 
sequence some three seconds by splicing in a 2ft. length of erased tape. 

Rehearsals in the church with the performers began on May 2nd, 
and the public performances were given on May 13th, 14th and 15th, 
the tape being played on the writer's Ferrograph 4A, the output being 
fed into a 25W amplifier supplying a pair of loudspeakers located out 
of sight over the chancel screen and a third speaker mounted over the 
main entrance door. 

The narrative commenced in darkness by Simon's remark that he 
last visited Fletching on the 13th May, 1264, when he camped there 
with his army. He tells the assembled villagers of his intention to 
enter the church to pray for God's help and guidance. At this point 
his horse is heard being led off and his own footsteps approach the 
door. As the latch clicks and the hinges creak, the door opens and a 
spotlight falls on Simon as he enters in full armour. He makes his 
way up the nave in silence, admiring the building which, in 1264, had 
been completed only thirty years previously. 

SOLEMN BACKGROUND 

Following his prayer, with a quiet background of solemn music, the 
Bishop of Worcester appears, to read a letter from King Henry III 
calling on Simon to surrender and abandon his rebellious campaign. 
Simon rejects this idea and kneels again in prayer whilst monks holding 
lighted candles parade round the church to the accompaniment of 
Gregorian Plain Song. Day breaks with music and birds' chorus and 
Simon rides out to see his men fall in before their march to battle. 
He tells them they are going to battle in the name of fair government 
and the honour of God and His church. The men cheer and start to 
march off with their wagons, horses and equipment, singing a 13th- 
century marching song. Before Simon departs, however, he invests 
five of his warriors with the Order of Knighthood, standing on the 
chancel steps. At this point a disturbance is heard outside and an 
alleged spy is brought in, who, however, proves to be the wife of one 
of the knights disguised as a boy, having escaped from the captivity 
of the king at Tonbridge. 

The narrator then describes the strategy and course of the battle, 
with coloured spotlights to illustrate the dispositions of the armies. 
Finally, there is a solemn procession back into the church where the 
bodies of the fallen knights are buried, with tolling bells, solemn 
music and monks chanting, Simon concludes with a brief plea for 
remembrance of his fight for freedom, followed by a blessing by the 
Bishop. 

Some of the recorded noises presented problems. The sound of 
grave-digging superimposed on the chanting monks was finally 
produced by plunging a scoop into a wooden box half filled with rice, 
to give a most realistic sound of a spade in gravel. The battle noises, 
to a background of part of Stravinsky's Rite of Spring music, were 
made by two people clashing carving knives together, whilst rushing 
round a room shouting and kicking furniture and anything else handy ! 
On top of all this was then superimposed the noises of a boys' school 
canteen about to serve lunch ; the effect was terrific ! 

The whole production was a great success, the local paper comment- 
ing that "the narrative and sound are unfaultable, with the choice of 
music complementing the action. Monks chanting against the back- 
cloth of a village church, swords clashing and mingling with the dying 
cries of man and horse, Simon's voice lowered in prayer asking for 
guidance—all these myriad sounds came through with remarkable 
clarity." 
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tape reviews 
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BEETHOVEN SYM- 
PHONIES. No. 4 in B 
flat Major. No. 5 in C 
Minor. Vienna Symphony 
Orchestra conducted by 
Heinrich Hollreiser. Reco- 
tape HML 504. 3i i/s 
mono, twin-track. 50s. 

THE Beethoven symphonies must surely be the most widely loved 
in all the concert repertoire. They certainly must be the most 

widely recorded. It is perhaps their very familiarity that make the 
performances recorded here seem work-a-day and lacking in any extra 
vitality. Certain factors in the quality of the recording itself also mar 
the performance and it is often difficult to decide whether it is this or 
the actual playing that gives the drowsy, Sunday-afternoon atmosphere 
to the music. 

Perhaps one of Beethoven's more characteristic musical habits is 
his use of the sforzando, that sudden dynamic accent on a note or 
chord that gives the music added drama and impetus. On this tape 
there is so much recorded echo, and the lower strings and tympani are 
so prominent, that these sforzandi smudge over into subsequent 
passage work. This is more noticeable in the last movement of the 
fourth symphony. How some of those emphasised chords hang 
around ! In the first movement of the same work a counter melody 
played on the lower strings is almost obliterated by reverberation. 

The performance of the fifth symphony suffers less from this 
particular defect (although it is still noticeable), but the balance of the 
instruments is such that the flute disappears completely except in its 
more exposed passages. Again, one is too aware of the lower strings 
and tympani and a muddy atmosphere pervades. These are faults, 
I fear, that would show up on all replay machines, small or large. G.G. 

choral and orchestral w orks. His output consists mainly of chamber 
and instrumental compositions and songs. In fact his Requiem Mass 
could almost be described as a chamber mass, since it was originally 
scored for harmonium and string quartet with choir and only two 
solo voices. It is a quiet and reflective work, written on the occasion 
of his father's death. The voice parts are straightforward and mainly 
chordal in texture, some of the melodies being very beautiful. 

In the performance recorded here, an organ replaces the harmonium 
and a theatre orchestra plays the instrumental parts (in a later edition 
Faure extended the scoring to include church organ and small 
orchestra). The choir with the baritone and boy soprano soloists 
give a simple and sincere account of the work, though here and there 
faults of intonation occur in the boy's singing. I myself fell that there 
could have been more contrast in mood between the different sections 
of the mass. For example the majestic "Hosanna" of the Sancius 
seemed mild in retrospect when listening to the sad and beautiful 
Agnus Dei. 

The recording is restricted in frequency range and there is a hard 
tonal quality in the louder passages. The review copy was marred in 
a number of places by drop-out, sufficiently so to be distracting. 
Faure's Requiem Mass deserves, in fact needs, a much better presenta- 
tion than this.—G.G. 

NEW ORLEANS 
DIXIELAND 

M..SKR*r/AMeL 

■AU.IN thV jack ■IlLMOAno , 

w/.H 

NEW ORLEANS DIXIE- 
LAND JAZZ. Played by 
theRosie McHargue Dixie- 
landers. Bugle Call Rag. 
When the Saints Come 
Marching In. Muskrat 
Ramble. Synthetic Blues. 
St. James Infirmary Blues. 
Sweet Sue. Ballin' the 
Jack. Billboard. Recotape 
RML 230. 3J i/s mono. 
30s. 

REQUIEM, Op. 48 and 
CANTIQUE DE JEAN 
RACINE, Op. 11, Gabriel 
Faure, Bernard Kruysen 
(baritone), Denis Thilliez 
(boy-soprano), Chanoine 
Henri Carol (organ), 
Philippe Caillard Choir, 
Orchestra of the Monte 
Carlo Opera conducted by 
Louis Fremaux, World 
Record Club TCM 51, 
3i i/s mono twin-track, 
29s. 

THE music we refer to in general as 'classical' has its roots in 
church music. At the time of Palestrina almost all extended 

musical compositions were written for church services and the 
Requiem Mass is one of these. The actual form of the mass has 
changed little since that time, though, of course, each composer 
subsequently writing a requiem mass has used his own style and 
technique. Verdi's Requiem Mass, for example, is a highly dramatic 
work that is mainly operatic in its style. 

Fauri is a composer not usually associated with the larger scale 

HERE we have a mystery. Who are the musicians concealed 
behind such extraordinarily unlikely names as Rosie 

McHargue, and for what purpose are they so disguised ? This 
recording has, in fact, been issued in Britain already on a Co/a LP 
(Dixieland USA); the personnel were then given as Arvell Shaw 
(bass), Pee Wee Russell (clarinet), Buck Clayton (trumpet), Vic Dicken- 
son (trombone), Bud Freeman (tenor), Jo Jones (drums) and Lou 
Carter (piano). As for the reason why such renowned jazzmen 
should be concealed in this way, the reader's guess will probably be 
as good as mine. 

The first three numbers. Bugle Call Rag, When the Saints . . . and 
Muskrat Ramble, arc given the usual Dixieland routine at a fairly 
fast tempo with plenty of good breaks and solos, but the best part 
of this tape carries the slower numbers : Synthetic Blues, St James 
Infirmary and Ballin' the Jack. Under the influence of the three 
ex-Basie men, Clayton, Dickenson and Jones, the music takes a 
turn towards Mainstream, with some outstanding solos by Clayton 
and Dickenson. 

Lou Carter deserves special mention for some very interesting 
piano playing; his name does not appear in Leonard Feather's 
Jazz Encyclopedia, so even after the identity of the rest of Rosie 
McHargue's group is established we are left with one obscure unknown. 

The quality of the recording on this tape is not of a very high 
standard—there is a general muzziness and lack of clarity, as well as 
some drop-out.—T.F. 

GAHHIEL FAURE 

H 
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33 GNS BUYS FINGER-TIP CONTROL 

ANO15IOXORV FEATURES I 

■ 4 tracks—12 hours playing ■ 2 speeds— 
11 and 31 ■ Superimpose button ■ Auto- 
stop ■ Push button programme indicator 
■ Pause control ■ Microphone and lead 
included ■ Straight through amplifier 
■ External speaker socket B Finger-tip 
piano key control B Tape inching either 
way at a touch b High quality amplifier, 
3 watts output n Two-tone finish a Free 
reel of BASF tape a Free BASF booklet 
of tape recording hints. 

i 

ULTRA 

I 1 
— 

\ 

% 

WM. mm. m W'- % mzmm. 
1 

* W 
'//S/z- 

W 
mi 

mm S3&S BBS .'•V 

ULTRA 

Features the most 

TO : ULTRA RADIO & TELEVISION LTD. 
TELEVISION HOUSE, EASTCOTE, RUISLIP, MIDDLESEX 

Please send me free colour leaflet on the Ultra tape recorder 

Name 

Address 

TR31 
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TAPE RECORDER 

Ft 

NO. 35- FI-CORD 1A AND 202 

BY H. W. HELLYER 

SINCE Fi-Cord International made their lamented decision to pull 
the shrouds over the Model 1A and enter the fierce competition 

for a more 'popular' market with the 202, we have received a succession 
of complaints. Most of these, paraphrased, say : "Why isn't the 
202 like the 1A ?", which is rather akin to comparing your sprightly 
young niece with your trustworthy maiden aunt. They just have 
different virtues, that's all. 

The 1A made its mark as a very versatile portable—in the true sense 
of the word. It has seen service in all parts ofthe world, in the tropical 
jungles, the sand of several deserts, the salt of many seas, and even in 
the rarefied air of the upper stratosphere, storing the words of a legion 
of reporters. Its users formed a devoted clique, long before the days 
of the popular portable, and even the BBC forsook its staunch (if 
rather solid) EMI machine for several memorable assignments. 

HAD ITS FAULTS 
It had its faults, many of the original ones ironed out long ago. 

Among these were the fiddly plug and sockets and the motor noise. 
The first could be eliminated by replacing by a more reliable fitting : 
indeed, a modification was made, I think at the BBC's request, in 
1962, using the German PRHH socket for microphone connection. 
Douglas Fisher, in an interesting article in the April 1963 issue of 
Tape Recorder, advocated replacement by a Buigin jackplug, which 
loses the microphone switching facility, but makes a much stronger 
job. As he was using a Grampian DBA with his 1A, this was no loss. 

In the same article, he describes modifications which made the 
machine more rugged, if a little less portable, and the device of 
supplying motor and amplifier by different batteries to overcome the 
motor noise problem. 

For the sake of readers who have had the opportunity of picking up 
one of these machines on the secondhand market, the following brief 
notes on adjustments and servicing are offered. No doubt, the 
devotees will be able to add their personal modifications, and we should 
like to hear about them. 

Two speeds are used on the 1A, 1J and 7J i/s. The latter gives a 
frequency response of 50 c/s-12 Kc/s ± 3dB, but a battery life of less 
than two hours, and of course a fairly restricted running time as the 
spools are only 3iin. diameter. The batteries are of the accumulator 
type, rechargeable, indeed the Fi-Cord charger is a standard item. 

giving a recharge of all four cells simultaneously in ten hours, and is 
adaptable to work from a I2V car battery. As a matter of interest, 
the 202 has a 12V eliminator pack, which will be described later, and 
which may help solve some of the problems of readers frustrated by 
the battery supply problem on many other machines. 

The other speed of 11 i/s is used for speech only, giving much longer 
recording time per spool and a battery life of over three hours. This 
battery life depends very greatly on the lengths of the periods of use, 
as any portable user will know. The speed change is effected by a fork 
action, moving the drive belt to the slow pulley. The toggle action 
should be checked, and it is necessary to make sure the arm is free of 
the panel. It may be necessary to bend the fork slightly if the machine 
has aged and the belt lost some tension, but avoid bending this too 
near the motor. 

SETTING THE GOVERNOR 

As to exact speed, the setting of the motor governor is very important. 
There is a 3.5V, 35mA indicator lamp which flickers when the speed 
is irregular and should shine brightly when the brush is lifted from the 
governor. The governor is adjusted by a 14 BA screw (needing a 
watchmaker's screwdriver) which is turned anti-clockwise to increase 
the basic speed. If the correct speed is not obtained, even when this 
screw is clear of the spring, and knowing that the batteries are up to 
standard, it will be necessary to turn in the contact screw, remembering 
to relock it, and adjust again. The end contact face should be 
tangential to the motor shaft and pressure must be correct. 

Mechanical loading, which often causes speed variations on battery 
portable machines, can be checked by measurement of battery con- 
sumption. With the total battery voltage greater than 7V the total 
current should be 130 to 160mA. This can rise to 180mA during 
7i i/s play. If the current is too great, check that the flywheel assembly 
and main drive are not imposing too much load. To isolate the cause, 
remove tape and all except the main belt, release the pressure disc and 
note that the current increase is not more than 15mA. Check the 
coil spring and link between the pressure bar and the knurled disc, 

SIDE VIEW 

FLA* VIEW 

Q 
FLYWHEEL 

\ JOCKEY 
SPEED PULLEY 

CHANGE I 
FORK MOTOR 

PULLEY 

74 I/S 

r MOTOR POSITIONS 

v 3|./S 

FIG.I. 

which should be slack when disengaged. A screw threaded through a 
spring allows pressure adjustment. 

Next, refit the take-up belt, and note that the current does not exceed 
a 10mA increase. If more, take a look at the spindle and the belt 
itself. With the take-up spool held, current increase should not exceed 
another 30mA. Add the belt from motor pulley to counter-shaft 
and note that the current rises no more than 5mA, then add the slow 
pulley to counter-shaft belt and note that increase is less than 10mA. 
Finally, load the tape, move the pressure indicator arm to impose and 

(continued on page 413) 
411 

www.americanradiohistory.com

www.americanradiohistory.com


•V, 

II 

Ftcurvi 

After years of research, Grampian proudly present a microphone 
with a really good frequency response, high sensitivity and a 
genuine cardioid pick-up pattern. 

More—it is rugged enough to withstand hard usage—and is 
still in the medium price range. 

Especially useful under difficult conditions, the Grampian 
Cardioid is fully up to the highest Grampian standards of work- 
manship. reliability and integrity. 

Frequency response 40 c/$ to I2kc/s. Available in 4 impedances 
—Low Impedance £14. other Impedances £15. Obtainable 
now from your Grampian dealer. Fullest details from— 

GRAMPIAN SOUND EQUIPMENT 

INTEGRITY THAT YOU HEAR 

For a REALLY 

high standard of 

performance . . . 

. . . buy a Brenell tape recorder. Whether you choose 
the basic MARK 5 Series 2, the more advanced MARK 5 
Type M or the STB1, with its many features and facilities, 
all are capable of giving magnificent results combined 
with the famous Brenell reliability. 
Compare these specifications with any other tape 
recorder on the market:— 

Mk. 5 Series 2 
4 tape speeds 12, 3j. 7i and 
15 ips • frequency correction 
at all speeds • 3 motors (cap- 
stan drive - hysteresis syn- 
chronous) • low wow and 
flutter content - .05% at 15 
ips, -1% at 7i ips, 15% at 
3J ips, -25 % at 15 ips • 4 watts 
power output • monitoring 
and superimpose facilities • 85' 
dia. reels • Mk 510 for 10i' 
dia. N.A.B. reels • fast rewind 
(1,200ft. in 45 sees) • digital 
revolution counter. 

Mk. 5 Type M 
05 Mk. S Series 2 PLUS:- 
Separate record and playback 
heads and amplifiers • record- 
ing level meter • tape monitor- 
ing while recording • separate 
bass and treble controls • 
superb finish. 

STB I 
Especially designed for use 
with external High Fidelity 
amplifiers • Mono/stereo rec- 
ord/playback facilities with 
twin recording and twin play- 
back pre-amplifiers • immedi- 
ate comparison of original and 
recorded signals • adjustable 
bias level • playback facilities 
for 5 and 5 track mono/stereo 
tapes • sound-on-sound facili- 
ties • 2 edgewise meters for 
recording level, tape output 
level and bias level. 

For full details of these recorders write to the sole 
manufacturers :— 

BRENELL ENGINEERING CO. LTD. 
23l/5Liverpool Rd., London, N.I 
Telephone: NORth8271 (5 lines) 

Please note our new address 
GD. 846 

O 
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GRAMPIAN REPRODUCERS LTD 
Hanworlh Trading Estate, Fellham, Middlesex. Feltham 2657 
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TAPE RECORDER SERVICE CONTINUED 

release pressure and note that current change is not more than 5 
to 7mA. 

The azimuth adjustment is not conventional. A clamp bracket 
is fitted, and packing between the head and the holder is adjusted. 
The lop edge of the tape runs below the red moulding of the erase 
head (note that the bottom of the erase head pole piece is lower than 
the record/pla.y head gap). 

When the machine is switched to record, a reading of 33 to 40V 
RMS across the erase head should be measured. The brightness of the 
DM70 is a good indication that the oscillator is functioning normally. 
Bias frequency is 60 Kc/s. The amplifier is easily checked with a direct 
line recording, and a good indication of efticiency is a series of voltage 
tests. Space precludes details, which would require publication of the 
complete circuit, but these tests can be tried by readers who require 
them. 

The Ficord 202 is a quite different machine : heavier, bigger, with 
some extra facilities, and using seven separate mercury cells in place 
of the accumulators. It has a number of special features, some of which 
affect the servicing procedure and are worthy of close attention. 

The speeds are 74 and 3| i/s. As before, the transfer of a belt from 
larger to smaller step on a motor pulley reduces the speed, but in 
addition a microswitch, actuated by the speed slide switch, inserts a 
12-ohm resistor in series with the motor supply at the slower speed. 
Fig. 1 shows the belt run, and illustrates not only the correct 'twist' 
in the belt, but also the belt guard G, and the reverse guard R through 
which the belt is threaded. The first acts as a barrier between the main 
belt and the counter-belt and helps keep the belt on the jockey pulley. 
The jockey pulley should run very freely on its cone bearings, and there 
must not be any end thrust on the cones. The bearing screw at one 
end is adjusted for a very small end float; extra friction wastes battery 
power. When the tape switch is horizontal and fast forward not 
engaged, extra battery current (motor) will be drawn. Fig. 1 shows 
both the side view and the plan view, with the motor position at both 
speeds. 

POSITIONING THE DRIVE BELT 

The straight leg gives just enough pressure for clutch drive on take-up. 
Note that a current increase is evident when the right-hand spool 
carrier is retarded : between 18 and 25mA is given as nomal by the 
makers. The intermediate idler drives the feed spool for play only. 
On the selection of fast wind, another pulley comes into action, spring 
aided, to drive the take-up spool directly from the flywheel. It is 
essential, for good battery life, that these movements are completely 
free and that plates do not rub on adjacent flat planes. 

THREE DISTINCT ACTIONS 

When record or play are engaged, by the actionof the 'Tape'control, 
there are three distinct actions. First, the brakes are removed, then 
the pressure pad assembly is engaged simultaneously with the clutch 
action, and finally the pressure roller engages with an 8oz. pressure. 
Spring action balances the pressure of both this and the pad assembly, 
which has an inward pressure of an ounce or so. To check these 
pressures, hold the feed spool and note a current rise of 40mA, release 
and then hold off the pressure arm assembly, noting a 5mA change. 
These tests are done at 74 i/s. 

■line 47A< 47A< I00n< 47Ae 47A 

E + 0 + 14V 4w 
3 2V LAMP O- M + M- 

SOO 500 mtd. 

I 

/ ? mfd. -1 

VDR 
FIG 2. 

The twist in the belt is between jockey pulley and motor pulley, 
amounting to a total of a quarter revolution. The twist should not be 
allowed to occur in the other leg of the belt, between jockey pulley 
and flywheel. The angle of the motor pulley affects the drive. Two 
screws are accessible after removing the feed spool. To do this, 
slacken the grub screw in the lower part of the drum and withdraw 
spool carrier and spindle from above. Slacken both the screws near 
the spool carrier boss and move in their slots for correct run of belt 
in the 74 i/s position. Near the counter reset wheel are two more 
screws, which are used for final setting of the limit cam, which gives 
the actual position of the belt on the pulley. After making this 
adjustment, run the machine in all functions and change speed to 
ensure that the belt 'throw' is correct. Over-adjustment may cause 
the belt to ride off completely. Perhaps it is wise at this point to stress 
that none of these adjustments should be made unless absolutely 
necessary; the temptation to "improve matters' by fiddling can be 
fatal on this machine. 

Braking is simple, being an edge friction on the spool carrier at each 
side. A brake arm with the friction pads fixed is loosely pivoted on a 
pin, which acts from below. Adjustment is for precedence on the 
feed spool, for normal running, and the right-hand spool when rewind 
is taking place. Spring action is employed to hold the brake on, and 
the spring is attached to the pin, which is also employed as a switch 
actuator by an insulated disc mounted on it. The switch brings in 
the light circuit, giving warning when the brakes are released. 

The clutch action can be rather complicated, and again, susceptible 
to maladjustment. A belt from the flywheel drives an auxiliary pulley 
assembly, which is mounted on a cam plate, with a hairpin spring 
action. The legs of this hairpin are dissimilar. The bent leg must be 
clear of the pin when the switch is clockwise and should give sufficient 
thrust when the switch is turned anti-clockwise to give correct rewind. 

There is not sufficient space to go into electrical details, but the 
automatic volume control circuit is worthy of mention—if only because 
it causes irate howls from music lovers when everything comes out 
mezzo-forte. This operates when the volume control is turned fully 
anti-clockwise. On speech, it can be a useful asset. Meter indication 
is used for modulation level, and also to indicate battery state, but this 
indication is not meant to be a registration, and must be set according 
to the user's experience. 

CONVERTOR CIRCUITRY 

The final point, as promised, is a note on the power packs. The 
AC pack is fairly conventional, conforming to the modern style of 
using a transistor regulator in conjunction with a Zcner diode. There 
are considerable variations in current during use (as before, details 
can be given) and as a Class B output stage is used the variations occur 
also during changes in amplifier drive. This is self-compensating 
when batteries are used, because of their low impedance. Coupling 
an eliminator brings the problem into prominence, and good regulation 
is important. Messrs. Fi-Cord seem to have got over this problem 
very well. 

The DC pack is illustrated in fig. 2. From a I2V source, such as a 
car battery, the supply is taken directly to the tape recorder input, with 
filter circuits across the supply, which include voltage dependent 
resistors to give adequate regulation. Such a circuit is easily adapted 
for similar machines. Note that the negative line is direct, whereas the 
positive line is fed via the filter networks, there being separate supplies 
for motor and amplifier. 
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>THE RECORDER CO 

^ jot best machines on advantageous fewis 

Deposit 
£ s. d. £ 

4-TRACK STEREO/MONAURAL 

12 Monthly 
Payments 

d. 
^•rrograph 424 
Sony TC 500   
B. & O. Stereomaster 
Grundig TK46 
Siemens Mod. 12 
Philips EL3534 Sony TC 200   
Elizabethan LZ507 ... 

II 12 
II 9 
II 5 
10 12 
8 0 9 16 
8 19 5 9 

8 13 
8 II 8 5 

15 7 17 II 
4 8 

2-TRACK STEREO/MONAURAL 
Revox Model 736 ... 13 4 0 10 II Brenell STB I  12 0 0 9 0 
Ferrograph 422 ... 11 12 0 8 13 B. & O. Stereomaster 115 0 8 5 
Telefunken 98 ... 10 0 0 7 9 

Cash 
Price 
Cns. 

110 109 
105 
99 
75 
92 
79 
49 

124 
120 
110 
105 
95 

88 
85 
83 74 
69 
69 
59 
39 
35 
33 29 
26 
26 

12 Monthly Cash 
Deposit Payments Price 

MAINS 4-TRACK £ s. d. £ s. d. Cns. 
Grundig TK40 8 19 0 6 3 4 79 
Reps RIO Mk. 2 7 5 0 5 8 8 69 
Truvox R94   7 5 0 5 8 8 69 
Philips EL3549 6 12 0 4 17 6 62 
Grundig TK23 
Philips EL354I/H ... 

4 15 
4 12 

0 
0 

3 
3 

10 10 
5 10 

45 
42 

Elizabethan LZ29 4 2 0 3 1 S 39 
Philips EL354I 3 15 8 2 16 9 36 
Elizabethan LZ24 3 14 0 2 13 4 34 
Ferguson 3204 3 10 0 2 II M 33 Elizabethan Auto 2 . . 2 19 0 2 4 1 28 
Philips "Scar Maker" 2 16 9 2 2 7 27 
.BATTERY " THIS IS .T [• 

PHILIPS EL3300 
POCKET TAPE RECORDER 

'Snap-in' Cartridge Loading, Twin-Track, playing 
time 30 mins. per track. Remote control switch on 
microphone (detaches for separate use). Modula- 
tion Meter and Battery strength Indicator. Size 
71" x 44" x 2^. Complete withgraincd leathercarryingcase " gns 
Deposit £2.15.0, 12 Monthly payments £1.19.2 

MAINS 2-TRACK 
Brenell 5 Type "M"... 9 5 0 6 18 7 
Ferrograph 5A/N ... 8 19 0 6 13 10 Telefunken 85 ... 8 15 0 6 10 8 
Brenell 5/2 (Meter) ... 7 15 6 5 16 7 
Brenell 5/2   7 5 0 5 8 8 
Truvox 92   7 5 0 5 8 8 Reps RIO Mk. 2 ... 6 4 0 4 12 11 
Grundig TKI8 ... 4 2 0 3 15 
Grundig TKI4 ... 3 13 6 2 15 2 
Wyndsor Trident ... 3 10 0 2 II II Wyndsor 707-11 ... 3 9 0 2 5 0 
Elizabethan Auto 2 ... 2 16 6 2 0 10 
Ferguson 3206 ... 2 16 6 2 0 10 

H.P. also over 18 and 24 months Open Saturday 6 p.m.—Friday 6.30 p.m. 
If unable to call, write for free brochure, or send deposit now for quick delivery 

or telephone SW1 4977 for FREE HOME DEMONSTRATION 

Uher 4000S  9 16 0 7 6 5 93 
Ficord 202   7 0 0 5 3 10 66 
Grundig TK6 6 17 0 5 2 4 65 
Bucoba MT5 ... 6 4 0 4 12 II 59 Telefunken 300 6 4 0 4 12 II 59 
Scuzzi Magnette 6 4 0 4 12 II 59 
Optacord 4l4Bac/Mains 4 19 0 3 14 0 47 
Philips EL3586 2 12 6 1 19 5 25 

FREE DELIVERY 
PART EXCHANGE THE RECORDER CO. 

B. & O. STEREOMASTER 

£££ 1 hp ^ 
ill 111 ® 

Price 
IDS gns. 

Deposit £11.5.0 
12 payments of £8.5.0 

Separate record and replay amplifier. 3 separate mixing controls. 3 speeds : 74. 3}, I ; i.p.s. Fully transistorized. 
8 watts output per channel. Echo multi-play and 
synchronising facilities. Synchorous motor. Housed in 
attractive, contemporary Danish designed teak cabinet. 
Available in 2- or 4-track versions. 
Agents for : Ferrograph, Vortexion, Reflectograph, Tandberg, Sony, Goodmans, etc. 

We will be pleased to demonstrate these fine 
models or send full details. 

^ (DEPT. T) 188, WEST END LANE, 
WEST HAMPSTEAD, LONDON, N.W.6 

TAPE 

Grundig TK.I 
TK.5 

RECORDER 

COVERS 
Smart waterproof cover 
to give 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 nama panel. 

49/6 
55/ 67/6 
63/ 
59/6 
52/6 
55/- 55 - 
60/ 
61 
66; 82 

63 - 75/- 
63/- 
35/- 
65/- 
55/ 
69/6 
57/6 

No Price 87/ 
79/6 

• Without 
A. BROWN & 

TK.6 ... 
TK.8 ... 
TKI4 & 23 & 
TK.20 ... TK.24 ... 
TK.25 ... 
TK.30 ... 
TK.3S ... 
TK.40 & 41 
TK.46 ... 
TK.55 ... 
TK.60 ... 
TK.830/30 „ Cub 

Telefunken 85 
75/15 & 76K 
95 ... Philips 8108 

.. 3548 

.. 3534 

.. 3459 

Philips EL3538 ... 
., EL3S42 ... 

EL3536 ... 
EL35I5 ... 

.. EL354I/IS... 

.. 3541/H ... Starmaker... 
Cossor 1602 

.. 1602 

.. 1604 .. 1605 
Stella ST455 

„ ST454 
.. ST458 ST459 

Saba   
Elizabethan FT.I ... 

FT.3 ... 
LZ29... 

Fi-Cord IA 
Fidelity Arjyle ... Clarion (with strap) 
Brenell Mk. 5 „ 3 star 
Truvox R92 and 94 
Robuk RK.3 
Ferrocraph Sony 521   
Revox   
Optacord 414—412 

pocket 
SONS LTD. 

63/- 
63/- 
70/- 57/6 
57/6 
72/- 
66/- 
57/6 
63/- 
79/- 
84/- 
63/- 57/6 
79/- 
84/- 
63/- 66/- 
75/- 
75/- 52/6 

SSI-' 
k 
69/- 
99/- 
67/6 
88/- 
90/- 84/- 
«/- 

24-28 GEORGE STREET, HULL. TEL. : 25413,25422 

"Q"-CORD 

Rl I9K 33 Gn$1 Complete with : dual Imp. mike 200/50 
I 1200' TP tape, empty 4^" spools, radio- 

203 34 GnsJ lead, batteries, cct. and Instruction book. 

60-10,000 c/s i 3db. sig/noise 38db. below test level, 
weight 51b. 50db. below peak. 

3| I.P.S. NARTB standard, wide tone control, 4^" spools, 
over 2 hours recording time, 2-track. Heads by Bogen, AC 
bias and erase. Straight through amplifier. 

Accessories, headphones, remote control mike, foot control 
accumulator, mains adapters, 110V—240V AC. 

Delivered anywhere in the U.K. carriage and insurance paid. 
6 months FULL GUARANTEE—NO LABOUR COSTS. 

A pre-recorded tape OF YOUR CHOICE from our catalogue 
FREE WITH EACH MACHINE. 

Write now for full details, to : 

C. Braddock Limited 

266 Waterloo Road, Blackpool, Lanes. 

Telephone : 45049 
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NEW PRODUCTS NEW PRODUCTS NEW PRODUCTS 

■: 

SOUND 
COVERAGE 
AUTOMATIC 
TAPE 
DECK 

DESIGNED for industrial applications and use in language 
laboratories and telephone answering systems, a tape deck has 

been produced by Sound Coverage. Solenoid controls operate the 
pinch wheel carriage and brakes, making the deck, which takes standard 
Canard magazines, suitable for fully remote control. Tape Deck Type 
SCD/AG operates at i/s and incorporates J-track Marriott X 
medium impedance playback heads. Wow and flutter totals ±2% 
and the retail price with one head is £27 I2s. ; with two playback 
heads—£28 12s. 
Manufacturer : Sound Coverage Ltd., 7-9 Kew Green, Richmond, 
Surrey. 

GLOBAL BULK ERASER AND MIXERS 
A METAL version of the Mk. 1 Bulk Eraser has been introduced 

by Global Products. Claimed to reduce background noise level 
below 6 dB, it can be used to erase tape and de-magnetise heads. 
Price is £2 10s. 3d. including postage and packing. A heavy duty 
eraser is also available at £5 2s. 

Three passive (non-powered) mixers have been added to the range 
of accessories, including sound-effects tapes and a splicing block 
marketed by Global. All are fitted with standard jack sockets. Two- 
way, three-way and four-way versions, priced respectively at £2 3s. 8d., 
£2 18s. 4d. and £3 14s. 2d. are available. Manufacturer : Global 
Products, 13 Stanley Street, Rothwell, Norlhants. 

--- 

m 

V 

WYNDSOR 
SABRE II 
RECORDER 

LATEST recorder to be announced by Wyndsor is the Sabre II. 
Supplied with crystal microphone and recording leads, the new 

machine is based on the BSR Monardeck and runs at 3} i/s, i-track. 
Continental DIN plugs are fitted to the control panel which uses 
original styling. Superimposilion facilities are offered. Frequency 

response is claimed as 50c/s to 12Kc/s ±3dB, with a signal-to-noise 
ratio of 45dB. 

Cabinet dimensions are 15 x 13} x 7in. with finish in charcoal grey 
PVC material. A 7 x 4in. elliptical speaker is fitted, and storage space 
is provided at the rear of the cabinet for microphone and accessories. 
Two inputs are provided : microphone—2mV at 1 Meg ; radio— 
250mV at I Meg. Loudspeaker output is 2.5W at 3 ohms, with a 
500mV 1 Meg. output provided for external amplifier. The Sabre II is 
priced at £24 3s. 
Manufacturer : Wyndsor Recording Co. Ltd., Wyndsor Works, 2 
Bellevuc Road, Fricrn Bamet, London, N.I1. 

A NEW GRAMPIAN 
LATEST addition to the Grampian microphone range is the 

moving-coil GC1. Incorporating a cardioid pick-up pattern, it is 
suitable for studio 
and outdoor use 
and has an effective 
frequency range 
from 40 c/s to 12 
Kc/s. Output level 
for the low-imped- 
ance (25 ohm GCI/ 
L) model is -86dB, 
ref. IV/dyne/cm'2 at 
1 Kc/s, and the price 
is £14. Three other 
impedances are 
available, selling for 
£15 : the 200 ohm 
GCi/X, 600 ohm 
GC1/M and 50K 
GCi/H. A swivel 
holder is included 
for connection to 
table and floor 
mountings. 
Manufacturer : 
Grampian Repro- 
ducers Ltd., Han- 
worth Trading 
Estate, Feltham, 
Middlesex. 

PHILIPS LOW PRICED MAINS RECORDER 
JOINING the current trend towards automation of recording gain 

control. Philips Electrical have just brought out the smallest 
(HJ X 10 x 5in.), least expensive, mains-powered recorder to 
incorporate this fea- 
ture. The ££3552 
sells for £24 5s. and 
weighs 131b. Unlike 
most other machines 
of this type, it offers 
both automatic and 
manual gain. Mod- 
ulation level is 
shown on a magic 
eye. 

Maximum spool 
capacity is 5Jin. and scanning is on two tracks at 3} i/s. Claimed 
frequency range and speed fluctuation figures are 80 c/s—12 Kc/s and 
0.6% peak-to-peak, respectively. 40dB signal-to-noise ratio is also 
quoted. 

Transistorised input stages are used, giving an input sensitivity of 
0.2mV at 3K (200mV at 1.5 Meg. with ££3768/03 lead). A moving- 
coil microphone is included in the price. Output power to the 4in. 
internal speaker is I.5W. 
Manufacturer : Philips Electrical Ltd., Century House, Shaftcsbury 
Avenue, London, W.C.2. 

\ 
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FRANCIS OF 

STREATHAM 

MAINS OPERATED 
TAPE RECORDERS 

B & O Stercomastcr 
•Brenell Stereo STB I 
•Brcnell Mk. V Model M ... •Brenell Mk. V Scries 2 ... 
Cossor 4 Tr. 1604 2 sp. 
Cossor 4 Tr. I60S 4 sp. 
Elizabethan LZ29  
Elizabethan LZ24 ... 
•Fcrrograph 422 or 424 
•Ferrograph Series 5 
Fidelity Major 
Fidelity Playmastcr 2 Tr.... 
Fidelity Playmaster 4 Tr.... 
Grundig TKI4   
Grundig TKI8 "Magic Ear' 
Grundig TK23 4 Tr  
Grundig TK40 4 Tr  
Grundig TK4I 2 Tr.... 
•Grundig TK46 4 Tr. St. .. 
Philips 4 Tr. 3541/H 
Philips 4 Tr. 3S49   
Philips 4 Tr. Stereo 3S34 .. Philips 3548 4 Tr. 2 sp. 
•Reflectograph "A" 4 Tr... 
•Revox T36  
Robuk ... 
•Saba Stereo  
Siemens Stereo 14 4 Tr. .. •Simon SP5  
Sony 200   
Sony 500 
Stella 458 4 Tr  
Stella 459 4 Tr  
•Tandberg Mono 92 
•Tandberg Series 6 •Tandberg Series 7  
Telefunken 55 •Telefunken 85 de luxe 

105 gns. 
£120 

88 gns. 
69 gns. 
39 gns. 
62 gns. 
38 gns. 
34 gns. 

110 gns. 
85 gns. 
35 gns. 20 gns. 
23 gns. 35 gns. 
39 gns. 45 gns. 
75 gns. 
75 gns. 
99 gns. 42 gns. 
62 gns. 
92 gns. 
39 gns. 105 gns. 

124 gns. 
36 gns. 
95 gns. 
69 gns. 
93 gns. 
79 gns. 

106 gns. 
39 gns. 
62 gns. 
69 gns. 

, 110 gns. 
, 93 gns. 
, 43 gns. 
, 83 gns. 

•Telefunken 96 4 Tr. 
•Telefunken 97 i Tr. Stereo 
•Telefunken 98 i Tr. Stereo 
•Vortexion WVA  
•Vortexion WVB ... 
•Vortexion CBL Stereo 
Wyndsor Trident ... 
Wyndsor Sabre 

TRUVOX 
R.92 2 Tr. Recorder  
R.94 4 Tr. Recorder  
•PD.93 (2 Tr.) or PD.95 (4 

Tr.) Deck and Pre-Amp 
•PD.97 (2 Tr.) or PD.99 (4 Tr. 
Stereo (Deck and Pre-Amp) 

BATTERY PORTABLES 

69 gns. 95 gns. 
95 gns. 

£93.13.0 
£110.3.0 
£160.0.0 
33 gns. 

69 gns. 
69 gns. 
59 gns. 
79 gns. 

65 gns- 
26 gns. 
25 gns. 
47 gns. 

•dig TK 
Cossor 1621 ... 
Philips 3586   
Lowe Opta 414 (Mains/Battery/Car) 
•Butoba ... ... ... 59 gns. 
•Fi-Cord 202 ... ... ... 66 gns. Philips Battery Portable 

EL3300   25 gns. 
Stella 471   26 gns. 
Uher 4000S  93 gns. 
Telefunken 300   59 gns. 

•Microphone extro 
MAINS POWER PACKS 

Philips, Stella or Cossor £5.12.0 Butoba II gns. 
Fi-Cord  £7.10.0 
Uher 4000  16 gns. 

Tape Decks by Brenell, 
Wright & Wearite 

Tape to disc and copy service. 
OPEN ALL DAY SATURDAY 

EARLY CLOSING—WEDS. 

LEADING STOCKISTS OF EQUIPMENT FOR 

TAPE and HI-FI 
... and NO EXTRA FOR CREDIT TERMS 
Minimum Deposit 
No Interest or Service Charges on H.P. up to 18 months 
Free Service during Guarantee Period 

• MICROPHONES, 
MIXERS, ETC. 

Grampian Reflector ... £6.15.0 
Grampian Ribbon £11.10.0 
Grampian DP/4 Dynamic... £8.0.0 
Simon "Cadenza" Ribbon £10.10.0 
Reslo Pencil Dynamic ... £11.0.0 
Reslo Ribbon  £10.12.6 
AKG Stereo D.77A £15.10.0 
AKG D.I9C £17.10.0 
TSL 3 Channel Mixer ... £2.17.6 
TSL 3ch. Transistor Mixer 

Eagle Mixer   £2.19.6 
Grundig Mixer Stereo ... 18 gns. 
AKG K 50 Headphones ... £7.10.0 
Philips Pre-amp   £6.10.0 

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. 
# DELUXERS BY WEARITE, 

WALGAIN 
# Pre-recorded Tapes by Columbia, 
H.M.V. and all E.M.I. Labels, Saga. 
Tutor-tape, 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 HMV Pye Rogers 
Lead Armstrong Tripletone 
Scott B & O C.S.L. Piccolo Box 
# TUNERS 
Quad Rogers Pye Leak 
Armstrong B & O Tripletone 
# LOUDSPEAKERS 
Quad Pye Rogers W.B. Kef 
WharfedaleGoodmansTannoy 
Lowther Leak Elac Eagle Kelly 
# MOTORS, PICKUPS 
GARRARD incl. Acos AT6, 301, etc. 
Goldring 
Connoisseur 
DECCA incl. 
ffss Mk. Ill lat- 
est Deram, etc. 
Philips 
Ortofon 

Thorens 
Tannoy EMI 
Lenco Shure 
Ronette 
Sonotone B 8, O 
SME Mk. II 
ADC BSR 

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

and G.K D. 

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

Please note this is our only address 

Between St. Leonard's Church 
and Streatham Station 

mm 

NEW SUPER QUALITY TAPE 
IMPROVED at no increase of price. 
SUPERIOR callondered oxide to make 'dropouts' 
even rarer than before. SUPERIOR new Triple Play, 
stronger and more stretch-free than most DP; all 
reel sizes 3" to 7". LEADER TAPE trailer and 
stopfoil on 4* to 7" spools, all grades. ALL REELS 
factory-sealed in polythene. 

AT LEAST 40% CHEAPER 
than any other tape of comparable quality. 

FREE sample 
length of tape 
(state grade 
preferred) on 7' 
reel. Send 1/6 
towards cost of 
post and pack- 
ing. 

DE VILLIERS (Electronic World) LTD. 
STANDARD PLAY (PVC Baie) 
3"/ ISOfc. ~ 
d- / 
s- / 
5}"/ 

3001c. 
6001c. 
900(1. 

d for 18, 
48/- doz. 
4 lor 26/ 
2 lor 26/ 16/- 

19 - 7- /1.200ft, 

DOUBLE PLAY (Preitreiicd Polyester Bate) 
3" / 375ft. 2 for 20/- Q 

108/-doz. T 
1 for 301- □ 27/- ^ 

I6B Strutton Ground, London, S.W.I 
LONG PLAY (Prestressed Poly- 
ester Base) --    4 for 22/- " 

60/- doz. 
2 for 21/- 
2 for 35/- 24/- 

31/- 

3* / 225ft. 
4- / 4obft. 
5" / 900li. SJ"/1.200ft. 
7" /1.800ft. 

4" / 600ft. 
5- /1.200ft. Si"/1.800ft. 
7" /2,400ft. 

35- C 
45/- L 

TRIPLE PLAY (Prestressed Polyester Base) 
3* / 475ft. 2 for 26/6 — 

150/-doz. 
3J"/ 650ft. 17/- 4" / 900ft. 23/6 
5" /1.700ft. 40/- 5J-/2,300ft. 52/6 
7" /3,300ft. 80/- 

I enclose £ s. d. NAME  
ADDRESS  

BLOCK CAPITALS PLEASE CASH WITH ORDER 

posrrRee- szho coupon now- 

BINDERS 

for 

THE TAPE RECORDER 

Semi-permanent Binders for 

Volume 6 available 

From the first number keep your copies clean and ready for easy 
reference. Semi-permanent binders are available for volume 5. 
Each case will take twelve copies plus index and will open flat at 
any page. They are covered in black buckram and gold blocked on 
spine with name and volume number. 

Price 12/6 post free. 

MODERN BOOKBINDERS LTD. 
WALPOLE STREET. BLACKBURN, LANCS. 
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equipment reviews 

PHILIPS 

EL3300 

CARTRIDGE 

RECORDER 

Manufacturer's Specification : Supply voltage : 7.5V. Current 
consumption: approx. 100 mA at 7.5V. Tape speed: l^i/s. Wow and 
flutter : less than 1 % peak-to-peak. Twin track system. Cartridge : 
loaded with 300ft. triple-play tape. Tape width : 0.1 Sin. Track 
width : 0.59in. Fast forward and rewind : approx. 70 seconds for 
complete cartridge. Output power : 250 mW. Frequency range : 
120 c/s—6 Kc/s. Signal-to-noise ratio : better than 45 dB. Tran- 
sistors ; 1 AC126,4AC125,1 2AC128. AC bias and erase—oscillator 
frequency approx. 35 Kc/s. Permissible temperatures : 41-1130F or 
5-45'>C. One combined socket for : microphone, radio and gram 
(pins 1 and 4 parallel), 0.3 mV at 2K. Output : external amplifier (pins 
3 and 5 parallel), 0.5V 20K. Common earth and screening—pin 2. 
One combined socket for : power supply unit (pin 1 positive, pin 3 
negative), headphones (pins 2 and 4) 200mV output. 1.5K. Remote 
stop/start (pins I and 5). Dimensions : 7J x 44 x 2iin. Weight 
with batteries : 31b. Price : £26 5s. Manufacturer : Philips Electrical 
Ltd., Century House, Shaftesbury Avenue, London, W.C.2. 

THIS technical review should be read in conjunction with the field 
trial of the same machine which appeared in the August issue, 

and for those of you who would also like to compare it with the 
predecessor of its bigger brother the ££,3586, the Stella 470 review 
appeared in March 1962. 

The use of tape of a non-standard width in a magazine or cassette 
prevented the use of my standard test tapes to measure absolute 
recorded levels and playback response independent of recording 
characteristic, so that the complete recorder had to be treated as a 
'black box' and the measurements limited to input-output voltages 
and sound levels. 

WOW AND FLUTTER 
A 3 Kc/s tone was recorded, via the input lead provided, at a level 

well below overload as indicated by the red sector of the recording level 
meter. This was replayed via the same lead into my wow and flutter 
bridge which measures small deviations from a constant frequency and. 
records them on a paper chart to give the 'fluttergrams' of fig. 1. 
The fluctuations are comfortably within the 1 % peak-to-peak limits 
specified by the manufacturer (I have marked the 1 % limits on the 
top trace). The integrated RMS reading of the combined wow and 
flutter remained fairly steady at 0.25%. 

It will be seen that the speed changes arc a combination of 50 c/s 
flutter from the 3,000 rpm motor and a 6 c/s wow at capstan frequency. 

Wow and flutter of this magnitude are completely indeteclable on 
speech, sound effects and most types of pop music which will be the 
staple diet of this little machine. 

Next a single tone of 500 c/s was recorded at various levels to 
determine the overload characteristics of the recorder. The waveform 
was quite clean up to the top of the green sector of the record level 
meter. At the centre of the red sector the wave form was just perceptibly 
distorted (estimated 5% 3rd harmonic), and above the red sector it 
was obviously distorted. 

NOISE LEVEL 

Peak signal was erased with the gain control at zero and the combined 
tape and transistor noise measured. The ratio was 100 :1 or 40 dB. 
Examination of the noise wave form showed a heavy low frequency 
component, which is characteristic of certain kinds of transistor noise, 
together with a low level hiss from tape transistors and motor. 
Weighting the noise measurement to match the ear's characteristic at 
low levels gave a reading of better than 50 dB. 

The combined record replay response of fig. 2 was obtained by 
recording tones covering the range 40 c/s to 10 Kc/s at a level 12 dB 
below overload. Response is level i 3 dB from 100 c/s to 6 Kc/s and 
falls off sharply beyond these limits. 

The electrical response, signal/noise ratio and wow and flutter were 
thus very satisfactory for a tape speed of only IJ i/s, and it now only 

0-2S0/oRMS 

ft, Pt*K TO PEAK   

, I SECOMO  I 
FIG. I. 

remained to measure the acoustic responses to evaluate the effect 
of the speaker cabinet and microphone on the overall performance. 

OVERALL RESPONSE 

One-third octave bands of filtered white-noise were recorded and 
the sound level measured on the speaker axis at a distance of one foot. 
Listening tests had given the impression of slight boxiness and colora- 
tion with the lid closed so this test was repeated with the lid removed 

PHILIPS EL3300 RECORD-PLAT RESPONSE 

7 

5d6 

FIG.2 50 100 300 1000 3K I0K ' FREQUENCY CPS, 

to give the dotted curve of fig. 3. The acoustic response is limited 
to the range 400 c/s to 5 Kc/s which is not very surprising when one 
considers the size of the loudspeaker and cabinet. 

Finally, the microphone was measured in a white-noise sound field 
to give the response shown in fig. 4. It will be seen that the slight rise 

(continued overleaf) 
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IRI§H 

Recording 

- • rt-.! 

Oualily Magnetic Recording Tapes 

TO SUIT EVERY BUDGET... 

ififor professional studio use 
•fifor homes, schools, churches 

UNCONDITIONALLY GUARANTEED 
Irish makes a quality tape for every purpose for both the amateur and 
professional. Irish is the only premium-quality tape at a standard price. 
The exclusive Irish Fetro-Sheen process prevents shedding of abrasive 
oxide ... assures reduced head and tape wear, superior sound quality. 
Every Irish tape is 100% unconditionally guaranteed I 

FREE—"Signature Tape" binding with every 5", 5%" and 7" reel. 
"Signature Tape" makes identification of tapes easy... makes a handsome 
binding which can be stored on shelves or bookcases . . . gives added 
protection to recordings... gives tape box extra strength. 

Recording Tape 
Series #190 

Standard 
1/ mil acetate 

long Playing 1 mil acetate 
1 mil Mylar* 

Double Play lensilized 
•/i mil Mylar* 

Professional Tapes 
Series #200 
Standard 

1V$ mil acetate, I'/z mil Mylar* 
long Playing 

1 mil acetate 
1 mil Mylar* 

Double Play tensilired '/j mil Mylar* 
"Dupont Registered Name 

Shmrock 
Recording Tape 
EXPERIMENTAL, 
AMATEUR AND 
HOBBY TAPES 

Here's the low-cost economy tape for all non-critical uses. Avail- 
able in 5" x 7" reels with plastic or Mylar film backing in 1 mil, 
.5 mil, and 1.5 mil thickness. 
Available in Shamrock box shown, or in a plain white box for 
your own imprint. 
UNITED STEREO TAPES Division of Ampex 
A complete line of four-track pre-recorded tapes. Write for 
complete catalog. 
Write tor complete Catalog Specifications and Prices. 

EXFOR/TIISrGS- COR.FOR.A.TXON 
458 Broadway. New York 13, N. Y. 

PHILIPS EL3300 REVIEW CONTINUED 

in response at 1,500 c/s complements the dip in the recorder's acoustic 
response to give a very level, though limited, response over the voice 
frequency range. 

COMMENT 

To summarise, this is a compact, lightweight, extremely portable 
recorder with an acoustic response adequate for checking the quality 

PHILIPS EL 3300 ACOUSTIC RESPONSE 

50 100 

LID CLOSED 

SdB 

LID OPEN 

FIG. 3. 
300 ipOO 5K 

FREQUENCY CP S. 

and content of recordings in the field, but the excellent electrical 
response makes it worthwhile to play the recorded signal through a 
wider range amplifier or speaker, or to re-record on to the static home 
recorder for editing or incorporating into other recordings. In other 

PHILIPS EL3300 MICROPHONE RESPONSE 

SdB 
bs 

500 
FIG.4. 

1.000 SK I0K 
FREQUENCY CPS. 

words, like most portable recorders, it is the number two recorder so 
essential to the real sound recording enthusiast who wants to widen 
his horizons and do a little more than record radio programmes and 
short announcements. A. Tutchings. 

ONE MAN'S EDITING CONTINUED 

Finally, a few don'ts. Don't use tape recorded on more than one 
track, as you will inevitably cut through them all: make sure the 
tape you are going to use has nothing on it you want to preserve, and 
either bulk-erase or pass it through the recorder to clean it. This 
obviates odd snatches of other recordings turning up in the wrong 
place. Don't drop the odds and ends of tape round your feet: you 
will step on them and ruin them. Don't use scissors or razor-blades 
which have been near a magnet—such as the one in a loudspeaker 
unit. Above all, don't hurry : editing takes time if it is to be done 
well. And don't forget that the chinagraph pencil, that admirable 
creature, has the ideal consistency for adhering to your replay head : 
clean the head thoroughly after each editing session, so that you won't 
get faulty recordings the next time you use the machine. This is 
particularly important if your record- and replay-heads arc combined, 
less important if they are separate, though you may get a very dull 
replay if you leave blobs of waxy material sticking to the head-face. 

So, assemble your gear handily around you, settle comfortably in 
your chair ; and the best of luck to you. 
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THE ACOS MICROPHONE RANGE 

Manufacturer's Specification : Low-price, general-purpose micro- 
phones. Mic. 60 (crystal) : £2 2s. Mic. 60 (ceramic): £2 7s. 
Mic. 55 (dynamic) : £2 15s Mic. 39 (dynamic) : £7 10s. Manufac- 
turer : Cosmocord Ltd., Eleanor Cross Road, Waltham Cross, 
Hertfordshire. 

COSMOCORD, who manufacture Acos electro-acoustic devices, 
are rightly proud of their range of low-priced microphones, and 

they have provided us with the four basic types of transducer : crystal, 
ceramic, magnetic and dynamic which, in various types of cases, make 
up their range of microphones. They have also provided their own 
frequency response curves and sensitivity figures for each of the units 
sent for review with the request that we run independent tests and 
measurements on completely different test equipment. I must admit 
that the test procedure and equipment could not be more different. 

They have used several thousand pounds worth of Bruel & Kjaer 
test gear, which plots a continuous response over the entire audio 
spectrum with every tiny peak or dip shown in detail; an anechoic 
chamber was used to reduce the effect of sound reflections from the 
room boundaries. 

My tests were done in an open laboratory using a White Noise test 
tape which carries twenty-five one-third octave bands of filtered white 
noise covering the range 40 c/s to 10 Kc/s. The sound level from the 
test loudspeaker was adjusted on each band to give a constant output 
from a carefully calibrated reference microphone so that the sound 
intensity at this point in space was maintained at a virtually constant 
level. The microphone under test was placed in close proximity to the 
reference microphone and its output measured on each test band. 
Thus my responses will be slightly smoothed, as each point on my 
graphs represents the integrated reading over a bandwidth of one-third 
of an octavo rather than that at a discrete frequency. Nevertheless 
there is very good agreement between the two methods of test when 
allowance is made for the two-to-one difference in the vertical dB 
scale. (Each big division on my graphs represents 5dB, and each of 
the big divisions on the Acos graphs is KMB). There are some 
differences in bass response on the magnetic and dynamic microphones 
which can be explained by differences in distance from the sound 
source. I will deal with these as we come to them. 

I have plotted my sensitivity figures directly in voltage output for 
constant sound pressure of one ubar, rather than in dBs below 
I V/dyne/cm1 which means exactly the same thing. To save a lot of 
menial acrobatics, or slide rule manipulation, I can assure readers that 
the sensitivity figures also show good agreement. 

MIC. 60 CRYSTAL 
This is a stick microphone using a crystal element which gives a 

healthy output of 2mV into an impedance of 5 Meg. The use of a 
lower input impedance will cut the bass response to a certain extent 
and should not be lower than 1 Meg. for reasonable frequency balance. 
The response is smooth and level at low and middle frequencies with a 
rounded peak at 3 Kc/s continuing at a slightly higher level up to 
10 Kc/s. The slight rise at 3 Kc/s gives 'presence' to voice reproduction 
without exaggerating sibilant response. The level response at extreme 

ACOS MIC 60 CRYSTAL 
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high frequencies adds a little 'wetness' and naturalness to voice or 
sound effects when reproduced on wide range equipment. Acos 
response is shown in fig. 1A and my response at fig. IB. 

MIC. 60 CERAMIC 
The responses are shown in figs. 2A and 

2B. Sensitivity is lower, due to the use of 
the ceramic clement at 0.6mV, and the 
response shows a lOdB rise at high frequen- 
cies. Care must be taken, when using this 
microphone for tape recording, to avoid 
overmodulation at high frequencies leading 
to what is known as 'sibilant splash'. At low 
tape speeds it is safer to kick the record level 
indicator to approximately half the peak 
indicated level to avoid this effect. 

MIC. 55 MAGNETIC 
This is a rocking-armature microphone with an impedance of about 

2K. It is designed to work with transistor circuits with an input 
impedance of about 2K, accordingly the 
microphone was loaded with a shunt resistor 
of this value for these tests. The sensitivity of 
0.2mV may seem low to readers not used to 
transistor circuits, but, having regard to the 
lowerworking impedance, it is a good average 
output for this type of microphone. Figs. 3A 
and 3B show the measured responses. 
Agreement at high frequencies is excellent 
as is the response down to 300c/s, but 
below this frequency the measurements 

differ : the Acos response is 30dB down at 100 c/s and my curve is only 
15dB down at 100 c/s. It would seem likely that a little sound may be 

(continued on page 421) 
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NOW PLAY THIS 

CATALOGUE! 

LISTEN! at home 

BEFORE you BUY! 

SHOWCASE . 

:ECHOES 
PAS 

- o 

O 

Z 
TMIBTTSI* T*PIS EXCOPTS FROM 

R 

ECOTAPE intro- 
duce another 
unique and fascin- 

ating catalogue that 
plays. 

Recotape Mono Show- 
case with its 36 fascin- 
ating excerpts from re- 
cordings in the Recotape 
catalogue. 

Recotape Mono Show- 
case comes to you com- 
plete with a printed 
catalogue and during 
each musical extract 

there is an announcement telling you the item being played 
and the title and catalogue number of the tape in which It 
appears. All of the tapes are demonstrated in mono, but 
many are available in two- and four-track stereo. 

This is a new, unique and fascinating way to select pre- 
recorded tapes that will give you unending pleasure because 
the tapes are unusual in style and outstanding in quality. 

HOW TO GET YOUR RECOTAPE SHOWCASE 
All you have to do is to complete the coupon below, attach 
it to a deposit of £1, Postal Order or Cheque, plus 1/6 for 
postage and packing. If you return the Showcase within 
fourteen days, your money will be refunded in full (less the 
1/6 postage and packing charge). If you decide to buy any 
of the tapes demonstrated in the Showcase, all you have to 
do is deduct your deposit from whatever the full value of 
your order may be and forward it, together with the 
Showcase tape. 

POST THIS RESERVATION TODAY! 
To: Recoup* Division, 
EsoUric Productions Limited, 
10 Wells Avenue, Southcnd on See, Essex 
Please send Recotape new catalogue and showcase to me at the address 
noted below. 

I enclose £1 deposit, which is returnable in full if I return the tape 
within fourteen days. (I also enclose remittance for an additional 1/6 
to cover postage and packing, total £1 Is. 6d.) 

If I return the Showcase within fourteen days with an order for any 
tape in the current catalogue, I may deduct the £1 deposit from my 
remittance against the order, provided I return the Showcase with my 
order and remittance. 

NAME .... 

ADDRESS. 

Recotape Showcase is also available through :— 
Teletape Limited, 33 Edgware Road, London, W.2, 
and good Tape Recorder Dealers everywhere. 

TRADE ENQUIRIES INVITED 

MmBninill TAPE RECORDER 11™8™I ACCESSORIES 
M 

K 
-a: 

■ ' 

m 

KLENIATAPE 

METRO-SPLICER 

METRO-TABS 
METRO-BRUSH 

METRO-STOP 

tape 

accessories 

set 

Tape Accessory sets carded 
as shown and containing 
Klenzatape, Metro-Splicer, 
Metro-Brush 30/- each 

Price per Kit 13/6. Refill fluids 4/- per bottle. 
Replacement tapes 6/- 
Splicer Kit complete with Film Emulsion Scraper 
and Spare Cutting Unit—IS/-. Spare Scrapers 
1/3 each. Spare Cutting Units 2/6 each. 
4/- per set complete with index. 
2/6 each. 
17/6 per set. 

metrosound manufacturing company limited 
bridge works • Wallace road ■ london • N.I 
tel: canonbury 8641 (3 lines) 0 

Exceptionally wide fre- 
quency response — virtu- 
ally level from 40 c/s to 15 
Kc/s—combined with ex- 
cellentlranslent response, 
makes this the ideal in- 
strument tor the studio 
and wherever a high 
standard of fidelity Is 
essential. Two models are 
available, each in three 
impedance sensitivities. 
Model G.R. 1, having a 
seml-cardioid response, 
gives approximately 10 db 
suppression to high Ire- 
quencfes at the rear face. 
It Is Ideal for overcoming 
problems of feed - back 
between microphone and 
speakers. 
Model G.R. 2, having a 
bi-directional "figure of 
eight" sensitivity pattern, 
discriminates against un- 
wanted side noise both 
In the vertical and hori- 
zontal planes. 
Supplied In tUncUve, pad- 
ded instrument case, com- 
plete with 18/f. screened 
lead, swivel holder and 
connector £11.10.0. 
A full range of accessories 
are available. Please send 
for illustrated leaflet. 
Enquire too lor details ot 
the famous Grampian 
DP4 range of Moving Coll 
Microphones. 

the 

Grampian 

Ribbon Microphone 

* 

u 

[Cjrampianj 

GRAMPIAN REPRODUCERS LTD 
Htnworth Tndinf Estate, Feltham, Middlesex. 

Feltham 2657 
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ACOS MICROPHONES CONTINUED 

reaching the back of the diaphragm at low frequencies due to slight 
flexing of the case so that it can no longer be considered a true pressure 
transducer at very low frequencies. Thus, like a ribbon microphone, the 
low frequency response will vary with the proximity of the sound- 
source. My tests were made at a distance of only 1ft. from the 
sound-source so that the wave-front is spherical, leading to the well- 
known 'close talking' effect. Whatever the reason, my response does 
seem to correspond to subjective impressions on medium close speech, 
and as the response is sligntly belter on my tests, Acos are unlikely to 
quibble ! 

MIC. 39 DYNAMIC 
Figs. 4A and 4B. Once again agreement is good at high frequencies 

but there is again a discrepancy at 100 c/s, but in the other direction 
this time ; the Acos measurements being higher than mine. I think 
this can be explained by the method of acoustic correction used in this 
microphone at low frequencies : a hole is provided near the cable 
inlet at the opposite end (of the stick type case) to the insert to provide 
a phase difference in the sound pressure on either side of the diaphragm, 
which acts to boost the output at low frequencies. The effect will be 
greatest when the sound pressure on the diaphragm and correction 

tube inlet are similar, i.e., plane wave-front 
Vor long distance from sound-source (Acos 

test conditions). My method of test results 
in the front end of the microphone being in 
a more intense sound field than the rear end 
where the correction hole is situated and so 
little correction is obtained, so that once 
again my method of test corresponds to 
fairly close speech conditions. 

The fall in response above 4 Kc/s is quite 
noticeable on direct comparison with the 
wider range crystal microphone, but it does 
sound extremely good if a little top lift is 
applied in the amplifier. 

«/> ACOS MIC 39 DYNAMIC «/> 
g* 
oid bj i77 r _ 
5; >- 

(OPEN -cm cu -7o5g 

-80si Fro 
-90 ouj ><-» 

u.< UJO 
«£ 

> 

"5-60 

o O 
I:-70 
Ui UJ 
s^-eo 
x"° 

A 
• — \ 

c 
t 

A' yU \ 
(a) 

al < fO 
s- UJ 
t 
77 CD ~T3 o 

50 c/s IKc/s lOKc/s 
T 3 TJ- 

/ k 

FIG. 4. 

/ 
/ \ 

N 

/ — IU / 

20 
i (b! 

The Mic 60 (stick) and Mic 55 (lapel) cases can each be fitted with 
crystal, ceramic or magnetic inserts so that figs. I, 2 and 3 cover the 
whole family of units using these inserts. The Mic 39 Dynamic uses 
a West German insert and is only available in a black stick case. 

1 have no hesitation in recommending these microphones to tape 
recorder manufacturers and experimenters alike. Many an old 
recorder with an edgy, peaky microphone can be given a face-lift by 
fitting one of these new units. 

I was particularly impressed by the Mic 55 magnetic lapel micro- 
phone : it offers good quality sound pickup under difficult conditions, 
and is unobtrusive and ideally suited to portable recorder applications. 
Its impedance is sufficiently low for really extended lead length with 
little trouble from hum or top loss, and it has a performance out of all 
proportion to its small dimensions and low price.—A. Tutehings. 

READERS' 

PROBLEMS 

Readers encountering trouble with their tape equipment ate Invited to write 
to the editorial office for advice, marking their envelopes "Readers' Problems 
—Tape". Replies will be sent by post and items of general Interest may also 
be published in this column at a later date. This service does not, however, 
include requests for Information about manufacturers' products when this is 
obviously obtainable from the makers themselves. Queries must be reasonably 
short and to the point, limited to one subject whenever possible. In no 
circumstances should such letters be confused with references to matters 
requiring attention from other departments at this address. We cannot 

undertake to answer readers' queries by telephone. 

MATCHING THE TW/PA4 
Dear Sir, I have a small problem, the solution of which evades me. I 
own a Wearite Scries 5 Tape Deck fitted with a third head for monitor- 
ing and playback purposes and for which I have built the TW/PA4 in 
two separate sections for convenience of layout. Switching is effected 
from the deck by means of sealed relays to reduce the number of 
knobs. The results are excellent but I wish to be in a position to use 
AKG low impedance headphones for monitoring during recording. 
The playback section of the TW/PA4 uses two EF86s rather than the 
EF86/ECC83 configuration and feeds into a Quad 22 pre-amplifier. 

I wish to be able to incorporate a change-over switch so that I can 
compare the 'live' and recorded signals. This, as I see it, will need a 
cathode-follower to feed the headphone transformer. However the 
output impedances from the TW/PA4 and the Quad 22 pre-amp are 
quite different. I presume that I shall need two quite separate cathode- 

follower circuits. However 1 would prefer not to use valves and am 
wondering whether you could suggest a pair of transistor circuits for 
my requirements. Failing that I would settle for a pair of valve circuits. 

Yours faithfully, P.H., West Chiltington. 
It is not necessary to add transistorised buffer circuits to either the 

TW/PAA or the Quad control unit to employ AKG low impedance 
headphones for monitoring. All that is needed in each case is a switched 
line transformer for coupling. Although the output from the TfV/PAA 
is nominally at low impedance, as you will be aware, it is intended to 
match into an impedance of at least lOAT, being capacitor-coupled from a 
cathode follower. In the same way the Quad 22 uses a medium to high 
outlet, though with a different loading. In your case it should only be 
necessary to fit a reversed line transformer (.matching microphone at 
low impedance into lOAT-f- input) to match the lOAT-t- input of each 
output into the 30 ohms of the AKG. A single-pole double-throw switch 
can then be employed as a selector. Even better would be a three-way 
switch, to leave a neutral position for setting-up. 

■SCREAMING SPOOLS' 
Dear Sir, Could you please assist me in finding the cause of a 

'screaming' sound emitted by my Cossor 1602 when set at play ? Is 
the clutch tight or could the offender be a bent spool 7 

Yours faithfully, B.C., Gidea Park. 
The screaming noise that you are experiencing can be caused by 

several small things. You can eliminate some causes visually : the 
bent spool, the offset guide, the spool height can all be seen when the 
machine is observed at the right level. More likely is a hardened clutch 
felt, which can be softened by removing and washing in soapy water, 
drying slowly and fluffing out before re-fitting ; an operation that needs 
some care. Another possibility is a drying out of the plastic washers 
beneath the spool bearing, which should be lightly greased. If they are 
worn to the point of irregularity by being run dry, they will need re- 
placement. You can make temporary replacements from any plastic 
sheeting, and again, remember to grease before re-assembly and ensure 
that spool height Is correct for clutch operation. 

(continued on page 423) 
421 

www.americanradiohistory.com

www.americanradiohistory.com


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 IOOcS-) 
3f 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. ±3dB400!-'Sj 

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

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

IF 

- 

Fully illustrated literature 
available on request to— 

2 Track 59 gns. 
4 Track 69 gns. 

REPS (TAPE RECORDERS) LTD. 
118 Park Road North, South Acton, 

London, W.3 Phone: Acorn 4141 

PERFECTED AUDITORY LEARNING MACHINE 
THE COMPLETE PORTABLE SLEEPOMATIC UNIT 

Comprising transistorised tape machine, micro- 
phone. auto time-switch, under-pillow speaker, 

batteries, FOR ONLY £20 
SLEEPOMATIC UNIT WAS PROFESSIONALLY DESIGNED 
FOR AUTOCONDITIONED STUDY, CALLED SLEEP-LEARNING 

Details of equipment, tapes and discs gladly sent 
on receipt of postcard 

EDUCATIONAL RECORDINGS LTD., 
(Dept. TR) 21 Bishops Close, Church Lane, 

London, E.I7 

magnetic tape recording 
H. G. M. SPRATT. Completely revised and up-to-date 
second edition containing valuable chapters on tape materials 
manufacture and testing. Other chapter headings include 
Principles of Magnetism ; Sound Reproduction and Electro- 
Acoustics ; Principles of Magnetic Recording ; Tape Record- 
ing Machines ; Recording and Reproducing Machines for 
Music and Speech ; Testing of Machines : Applications of 
Magnetic Recording ; Present Trends and New Develop- 
ments. 
368 pages Demy 8vo 63s. 

"An authoritative, readable text book . . ." 
". . . best available value for money . . ."—Hi-fi-News 

A HEYWOOD BOOK 
reMPLE PRESS BOOKS LIMITED, BOWLING GREEN LANE. 

LONDON, E.C.I 

BRAND NEW 100% TESTED RECORDING TAPES 
MANUFACTURED BY FAMOUS BRITISH FIRM 

Fitted Leaders and Stop fails. All boxed and suitable for 2 or 4 track recorders 

STANDARD PLAY 

LONG PLAY 

DOUBLE PLAY 

at any speed. 
with all orders (it has never ever been 
requested) P.V.C. P.Y.C. 

Size Length 
250' 

Cray therm Pollrav 
3" m HI 5" 600' »/- 8/- 
sr 900' ll/« 10/- 
7" 1200' l«/- 12/- 
3" 225' 3/- 2/9 
4" 450' «/- 5/6 
5" 900' 11/6 10/- 
sr 1200' 16/- 12/- 
7' 1800' 23/- 15/6 
3' 400' 6/- 5/- 
4' 600' 8/6 8/- 
5" 1200' 21/- 14/6 
sr 7- 

1800' 24/- 19/- 
2400' 39/- 24/- 

3" 9d 5" 2/- sr 2/3 7" 2/6 EMPTY SPOOLS , . 
Post and Packing I /- per spool, 4 or more post free. 

The above tapes are only available at theses prices from : 
N. Walker, 28 Linkscroft Ave., Ashford, Middx. Tel: Ashford 53020 

for the best 

bargains read 
THE 

EVERY THURSDav 

Britain's bargain weekly 
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READERS' PROBLEMS CONTINUED  

A 'PULSING' SERIES 5 
Dear Sir, Tape Recorder Service, covering the Ferrograph Series 4 

in January 1963, states that "the makers recommend that the 205V 
tapping on the tag panel be used for the 33/7J i/s version and the 
245V tapping for the higher speed version and also for the supply to 
the take up motors". It then goes on to mention 'hunting'. 

Will the above be applicable to my query, I wonder ? The machine 
is a little noisy at 33 compared to 7i i/s on playback. The noise is 
heard with the volume control in the off position and I would call it 
a 'pulsing' sound, not audible even with the ear close at 7J i/s. The 
same sound is there at both 3} and 7J i/s on play with the pause 
control in action. 

Thanking you in anticipation. I would add that your article was 
not understood very much and I would not attempt to do any repairs 
myself. But your reply may give me a lead on the query and whether 
you think the sound should be there at 3i i/s. 

Yours faithfully, D.J.S., Tiverton. 
The sound you are hearing on your Ferrograph Series 5 machine is 

unlikely to be 'hunting', which is a quite distinctive but temporary 
effect. This is caused by the motor being mechanically sluggish and 
trying to pull into synchronous step with the energising mains frequency. 
If you hear the noise mainly on 3} ijs and with the amplifier off, and 
pause control in action, the trouble probably lies with the neoprene 
idler which couples the rotation of the motor capstan to the flywheel. 
If you do not intend to undertake repairs yourself, you should approach 
a tape recorder expert. But please give this machine a fair trial; 
this is the sort of fault that can show itself after long idleness and which 
may wear off after a period of use. 

RECORDING BIAS 
Dear Sir, I have a Leak Point-One control-unit and amplifier, also 

a Studio tape deck. The pre-amp has record and replay jack sockets 
but I understand that a tape head must be biased to avoid distortion. 

Can I apply bias to the tape head and use my existing equipment, 
or must I build a complete pre-amp incorporating bias ? 

Yours faithfully, R.J.F., Ealing. 
A tape head must be biased with an oscillatory signal in the super- 

sonic range to avoid distortion when actually recording. This same 
signal-source, which must be built into the tape unit, also provides a 
suitable current for the erase head. 

For simple replay, of course, no such bias is needed, and the head 
signal can be applied direct to a pre-amplifier with suitable correction. 

PIANO ACOUSTICS 
Dear Sir, 1 am having an extra room built on to the rear of my 

house for use as a teaching studio. It will also be used for the practis- 
ing of musical instruments and for recording piano, solo voice and 
speech. The size of the room will be 10 x 9ft. with a height of 8ft. 
and will be built in cavity brickwork, a solid concrete floor and a 
felted-board roof. Three of the walls are exterior ones and there 
will also be an external door and medium sized window included. 

What would be the best way of insulating and lining the interior 
walls and ceiling in order to prevent as much sound as possible escap- 
ing, and also to ensure a satisfactory musical sound both for listening 
and recording? (The walls will not be plastered.) 

In order to produce an attractive decoration scheme internally, 
what materials and finishes do you recommend ? What is the most 
suitable flooring for this type of room ? Would a double door and 
double glazing be necessary? Have you any further comments? 

Yours faithfully, M.S., Ickenham. 
You have set yourself quite a big problem. This is a very small 

room in which to attempt piano recording and you would be very lucky 
if it sounds anything other than like a piano in a small room. As far as 
keeping the noise out of the rest of the house, this is not such a difficult 
problem. The door leading to the rest of the house should be really 
heavy and solid and should fit really well. Otherwise you may well 
have to think of double doors. 

Now it is easy to cover the walls with acoustic tiles, or something 
to prevent a bathroom like hardness of tone, but such treatment will do 
nothing for the bass. That will be reflected and produce booming 
and areas where certain bass notes are extraordinarily weak. If the 

{continued overleaf) 

YOUR TAPE DEALER 

London 
Disc and Tape Reproducing Equipment and Tape Recorders 

by Leading Manufacturers 
Custom Built Installations 

All High Fidelity Requirements and Services Available 
Estimates Free Personal Service 

Custom High Fidelity 
371 Green Lanes. Palmers Green, N.I3 PALmcrs Green 5228 

h 

FOR ALL LEADING 

n AUDIO EQUIPMENT 
call, write, or telephone 

hampstead HIGH-FIDELITY 
91a Heath Street, Hampstead, London N.W.3 Telephone HAMpstead S37I 

LASKYS 

\ ALL LEADING MAKES IN STOCK 
I Cash or Easy Terms 
I LONDON'S FINEST SERVICE 

207 EDGWARE ROAD, W.2 
I PAD 3271/2 
152-153 FLEET STREET. E.C.4. FLE 2833 

33 TOTTENHAM COURT ROAD, W.I. MUS 2605 

^ PART EXCHANGES WELCOMED ^ 
•A* ALL MAKES Hi-Fi and Tape Recorders supplied ★ PART EXCHANGES. Terms 12. 18 or 24 months 
•k SONY Specialists. Full Range Slocked 
'k GUARANTEED Recorder Repair Service 
MAC'S CAMERA SHOPS LIMITED 

250-352 KING STREET. HAMMERSMITH. LONDON. W.i 
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 p.m. 
PROSPECT 0985 

(Opposite Mortlake Station 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 Tho Broadway, WIMBLEDON, S.W.19 

Cheshire 
-STOCKPORT- 

FAIRBOTHAM & CO. LTD. 
47 LOWER HILLGATE STO 4872 

FERROGRAPH, REVOX, TANDBERG, BRENELL, 
SIMON, TRUVOX, SONY. PHILIPS. MAGNAVOX, 

GRUNDIG, TELEFUNKEN 
All models on comparison demonstration 
Evening demonstrations by appointment 

Devc 
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 

423 

www.americanradiohistory.com

www.americanradiohistory.com


— YOUR TAPE DEALER — 

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 

NATIONAL RADIO SUPPLIES 
66 Holdenhurst Road 

Bournemouth 
Tape, Hi-Fi & components Tel. 25232 

HAMILTON ELECTRONICS 
HIGH FIDELITY AND 
TAPE RECORDER 35 LONDON ROAD 
SPECIALISTS 
TEL. 28622 SOUTHAMPTON 

Lancashire 

.KIRK 

Specialists in High Fidelity 
ISO HIGHER BRIDGE STREET 

Phone: 23093 

.BOLTON 

MANCHESTER 
LANCASHIRE HI-FI LIMITED 

and now incorporating 
The Tape Recorder Specialists 

DIXONS ELECTRONIC (Sales and Service) 
8 DEANSGATE (NEXT TO GROSVENOR HOTEL) 

Leicestershire 

LEICESTER 
ALL YOUR HI Fl REQUIREMENTS 

H.M.V. QUAD LEAK ROGERS 
Speakers by. TANNOY MORDAUNT LOWTHER W.B. WHARFEDALE GOODMANS 
Tape : FERROGRAPH REFLECTOGRAPH GRUNDIG SIMON BRENELL 

Record Deporlment; ALL LABELS-PARASTAT SERVICE LEICESTER CO-OPERATIVE SOCIETY LIMITED. High Street, LeiceMer. Tel. 2M3I 

Northamptonshire 
PETERBOROUGH, NORTHANTS Tel: 5643/S644 

GAMPKINS RECORD SHOP 
RECORD TAPE AND HI-FI EQUIPMENT SPECIALISTS 

ADDRESS 15 LONG CAUSEWAY STOCKS 
(IN CITY CENTRE) 

Oxon 

WESTWOOD'S of 

46 GEORGE STREET 
PHONE: 47783 OXFORD 

READERS' PROBLEMS CONTINUED 

walls have been made of wood—not very much thicker than a shed- 
then the flimsy walls would prevent reflection of bass notes and an 
acceptable sound might be obtained in such a small room. It will, of 
course, be heard clearly outside the room ! 

With this scheme we still envisage a good solid brick wall on the 
side joining on to the house, of course. Lining the walls with wooden 
panels spaced \in. or more away will help the bass end a little, but 
would be much more effective in a larger room. The ceiling ought 
to be left fairly flexible, and it is always advantageous to have, if possible, 
walls, ceilings and floors not parallel to each other. 

It is not possible to be very sanguine about any real success with such 
a small room. It will be all right for recording speech, and with sufficient 
acoustic tile to make it quite dead, would be all right for unaccompanied 
singing, but you will not be able to achieve anything approaching natural 
surroundings. 

•RIDGING' AND RESPONSE 
Dear Sir, 1 should be grateful for your advice on the following points ; 

(1) I own a Philips £Z.3534 Stereo recorder which has a frequency 
range of 50 c/s to 18 Kc/s. If I acquire in addition a portable recorder 
for outside work with, say, a frequency range to only 8 Kc/s, will it 
reproduce the much higher frequency range of the larger machine ? 

(2) Tapes wound and re-wound on the EL3534 quickly lose their 
smooth and tightly rolled appearance which they have when new. 
The tapes ridge very badly when being re-wound and I fancy that this 
is due to nothing more than the rather flimsy spools which are supplied 
with most tapes. These spools tend to distort very slightly, however 
flat they are put on to the recorder. Is this ridging of any consequence 
in causing damage to tapes ? 

Yours faithfully, K.E.K., BFPO 10. 
The quoted frequency response of a tape recorder is meaningless 

without further specification, such as 'level to within ^ X dB'. Even 
more explicit is the published response curve which shows that the fall-off 
a! both upper and lower ends of a frequency scale is no! abrupt. There- 
fore replaying a tape recorded on a machine with restricted range on a 
machine with a wider range may give reproduction of frequencies beyond 
the former range. These frequencies may not, however, be in accordance 
with the replay curve, and may thus show as distortion. The effect of 
the wider response may thus be to reveal distortion that the narrower 
response concealed. This often happens in practice, unfortunately. 

The tape 'ridging' you notice, under most conditions, is caused by 
uneven spools. It has little effect on playing conditions, as the tape 
guides correct the discrepancy. Storage can be a problem though, and 
edge curl can result. This would be noticeable on tracks one and four 
as these are at the edge of the tape. 

A LOW-IMPEDANCE MIXER 
Dear Sir, I have fitted a stereo replay head to my Vortexion WVA 

recorder, playing through tape head transformers into a pair of 
Avanlic amplifiers. 

With this extra facility I wish to re-record back on to the original 
tape via a mixing unit. In the Tape Recorder of November 1961 
you gave details of just such a mixer. 

My problem is that the Vortexion has only low impedance micro- 
phone inputs. Could I connect a further input socket across the 
secondary of the microphone transformer into which 1 could feed 
the output of the mixer ? If this is practicable, could you supply me 
with a modified mixer circuit to match the impedance of the new 
input ? 

1 have approached Vortexion on this subject, who tell me the 
reflected impedance of the transformer secondary is 150K. 

Yours faithfully. C.R.B., Aylesbury. 
Your problem, matching the output of a passive mixer such as thai 

shown on page 477 of the November 1961 issue, into the low impedance 
microphone socket of a Vortexion WVA is resolved by using a step- 
down transformer at the output of the mixer. This will, in fad, con- 
siderably increase Us versatility and there is quite sufficient gain in 
the rig you describe (pair of Avanlic amplifiers) to load the Vortexion. 

An alternative would be to construct a transistorised mixer unit, 
applying the medium impedance output to a point after the microphone 
transformer secondary. This would mean adding switching to the tape 
recorder, however, and you may prefer not to interfere with the circuitry. 
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CLASSIFIED 

ADVEBTISEMENTS 

Advertisements for this section must be pre-pald. The rate is 6d. per word 
(private), minimum 7s. 6d. Box Nos. 1s. 6d. extra; trade tales 9d. per word, 
minimum 12s. Box Nos. 2s. extra. Copy and remittance for advertisements in 
DECEMBER 1964 issue must reach these offices by 30th OCTOBER 
addressed to: The Advertisement Manager, Tape Recorder, Link House, 
Dingwall Avenue. Croydon, Surrey. 
Replies to Box Nos. should be addressed to the Advertisement Manager, 
Tape Recorder, Link House, Dingwall Avenue, Croydon, Surrey, and the box 
no. quoted on the outside of the envelope. The district after box no. indicates 
its locality. 

FOR SALE 
Electronic mixer (Healhfield), four channels (high imp. mic., two 

low imp. and gram/radio input), master control, fine equipment, as 
new. Norman, Lindisfarne College, Ruabon, Denbighshire. 

TAPE EXCHANGES 

Limited number of Members now admitted to Britain's largest, 
friendliest Tape Exchange, "WORLDWIDE TAPETALK ", 35 The 
Gardens, Harrow, Middlesex. S.A.E. for particulars. 

WANTED 

Fcrrograph tape recorder (3J-7J), preferably Model 3A/N but other 
models considered. Lawrence, All Saints Vicarage, Hampton Road, 
London E.7. 

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 408 this issue. R.E.W., 266 Upper Tooling 
Road, London, S.W.17. 

STUDIO FACILITIES 

Discs cut, all speeds, from your TAPE. REDUCED PRICES. 
Microgroove V 17/6, 10' 36/6, 12' 43/-. SATISFACTION GUAR- 
ANTEED. West Hens Sound Recording, 9 Tring Road, North- 
church, Berkhamsted, Herts. 

TAPE TO DISC 
Tape to Disc service, editing, and dubbing, all speeds. Studio 

available for musical groups. Outside recordings our speciality, llford 
Sound Recording Service, 63 Aintree Crescent, Barkingside, llford, 
Essex. Phone: CRE 8947 and GRA 5107. S.A.E. for list. 

Rapid Recording Service, 78s and L.Ps. from your own tapes. (48- 
hour service.) Master Discs and pressings. Recording studio. Mobile 
recording van. Manufacturers of the Sleep-o-Matic Unit. Foreign 
language courses available for sleep-learning. Brochures and price 
lists on request from : Dept. T.R.2I, Bishops Close, London, E.I7. 

Tape to Disc Recordings. Finest professional quality, lOin. L.P. 
42s. (32 min.), I2in. L.P, 48s. (45 min.), 7in. E.P. 21s. 48-hour Postal 
Service. S.A.E. for leaflet to : Deroy Sound Service, 52 Hesl Bank 
Lane, Hest Bank. Lancaster. 

continued on page 426 

— YOUR TAPE DEALER — 
Staffordshire 

Audio Electronics (Midlands) Ltd. 
Specialists in Dictation Mcs., Tape Recorders, Inter Com., Tapes and 

Accessories 
Full After Sales Service on all Equipment 

PHILIPS, GRUNDIG, TRUVOX, UHER, ETC. 
203 STAFFORD STREET, WALSALL Tel. : 21086 

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 
Comparative Demonstrations. Large stock of Cabinets and Prc-Recordcd Tapes. 

CROYDON'S 
TAPE RECORDER 

CENTRE 
Ail leading makes in stock. Hi-Fi equipment, cabinets, etc. 

  s Re. Service agents for AKAt Tape Recorders 
SPALDING ELECTRICAL LTD., 
352/354, Lower Addiscombe Road, 
CROYDON 

ADDiscombe 
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 

c«4».v OF VVOB 
LTHiNG 1.TO 

WORTHING TAPE RECORDER CENTRE 
22 NEW BROADWAY. TARRING ROAD, 

WEST WORTHING. SUSSEX 
TAPE AND HI-FI SPECIALISTS 

Agents for Vortcxion, Ferrograph, Fi-Cord, Truvox. Philips, Revox, Butoba. Wyndsor, Elizabethan. Brenell, Locwc-Opta, Grundig. Leak, Quad, Rcslo, 
Armstrong. Shirley. S.T.C., E.M.I., Uher. 

REPAIRS TERMS EXCHANGES Telephone : Worthing 9260 

IEarwickshire 

co^S 

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

All leading makes : Amplifiers, Control 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 

BIRMINGHAM Tel. HIG 4182/CAS 3546 
COLIN G. TURNER, M.I.P.R.E. 

SALES AND SERVICE 
Comparison demonstrations daily. Truvox, Brenell. Sony, Grundig, Cossor, 
Luxor. Tandberg. etc. Also Hi-fi by Quad, Leak, Trio, HMV, Rogers, ADC, KEF, 
Braun and others. 
39 YORK ROAD 

Mail Order 
KINGS HEATH 

Export 
BIRMINGHAM 
Personal 

425 

www.americanradiohistory.com

www.americanradiohistory.com


CLASSIFIED 

ADVERTISEMENTS 

TRADE 

Lafayette Tape. Polyester: 7m. 2400fl. 22/6, 5Jin. 1800ft. 20/-, 
1200ft. 14/-, 7in. 1800ft. 19/-, 7in. 1200ft. 12/-. Acetate : 7in. 1800ft. 
14/9, Sin. 900ft. 10/5, Sin, 600ft. 8/-. P. & P. 2/-. Refund guarantee. 
S.A.E. list. Leda Tapes, 27 Baker Street, W.l. WELbeck 0441/2. 

A Unique Buy ! Recording tape, top brand. 7in. 2400ft. D.P. 25/-, 
SJin. 1300ft. 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. EUSlon 6500. 

Pre-recorded tapes. Unique complete catalogue listing all makes, 
mono, stereo, 71 and 3i-i/s including World Record Club tapes. Call 
for free copy or send Is. mailing fee. Dept. T.R.3, Teletape Ltd., 33 
Hdgwarc Road, W.2. Phone : PAD 1942. 

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. 

Pre-slcep Study. Learn difficult lessons or parts or improve your 
mental powers while you sleep ! Send now for price list of materials; 
including the perfect tape machine, time switch, pillow speaker, 
endless tape cassettes, pre-recorded tapes for learning or therapy, 
language courses, etc. Psychology Tapes Ltd. (TR), 16 Kings College 
Road, London, N.W.3. PRI 3314. 

Lees of Dover for all your requirements in Hi-Fi, tape-recorders, 
components. 6 London Road. Dover. 

If quality matters consult Sound News Audio Supply for better 
terms. 60 page photographically illustrated Hi-Fi catalogue 4s. 6d. 
Part exchange, servicing. Your precious tapes transferred to unbreak- 
able L-Ps by specialists. Specify requirements. 10 Clifford Street, 
London, W.l. 

- TAPE TO DISC SERVICES - 
The following are members of the Association of Professional 

Recording Studios who can be relied on to give satisfaction 

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

Professional and Amateur recordings (Acetate copies ; Mono and 
Stereo pressings). Extended playing limes achieved by controlled 
cutting 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 
1 Hanway Place, London, W.l. Tel. : LAN 2156 

YOUR TAPE DEALER 

 Wiltshire  

SOUTHERN ENGLAND 
HI-FI AND RECORD CENTRES 

J. F. SUTTON 
SALISBURY 

18 QUEENS STREET 
SOUTHAMPTON 

421 SHIRLEY ROAD 

Yorkshire 

SHEFFIELD HIGH FIDELITY 
HI-FI EQUIPMENT AND TAPE RECORDERS 

FULL DEMONSTRATION FACILITIES 
SPECIALIST REPAIR SERVICE 
ALL LEADING MAKES STOCKED 

Tel. 10588 10 WEST STREET, SHEFFIELD, I 

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 
specialist,111-f| ComeP 

Ferrograph—Grundig—Telefunkcn—Philips, clc. | 
W. G. Graham, Assoc. Brit. I.R.E. j 
Tape to Disc Recording Service I 
Agent for The Famous Heathkils. [ 

I 
I 

I Haddington Place, | 
EDINBURGH. 

Phone WAV 7901 

ADVERTISERS' INDEX 
Page 
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Brenell Engineering Co. Ltd  412 
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LOEWE®OPTA * 
V' 

Taoe Recorders 

Ss? 
$5 

—-^- 

/- 

/./ 

v 

OPTACORD 414 
With the first-ever high frequency motor ensuring 
long life and constant speeds. Unsurpassed for a 
portable tape recorder. Single speed 3| ips. Twin 
Track. For use on mains, batteries and car 
batteries. GNS 

OPTACORD 414 DIA 
As the OPTACORD 414, with built-in Synchronisa- 
tion with Automatic Slide Projector, 

THREE-IN-ONE 

MAINS —BATTERIES —CAR BATTERIES 

Telephone: MUSeum 2901/5 

71/73 GT. PORTLAND STREET. LONDON, W.I 

Approved Loewe-Opta Stockists 

Alexanders, Holburn St., 
Aberdeen. 

Bristol & Cardiff Tape Gilbert Pianos Ltd., 37 
Recorder Centres. Southchurch Road, South- 

end. 
Joplings Ltd.. John Street, 
Sunderland. 

Piercy's, 63 Lupus Street, 1 G. H. Steel, 141 St. Georges S.W.I. Road, Glasgow. - 

J.J.Allen Ltd., The Quad- 
rant, Bournemouth. 

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

Audiocraft, 20 Kettering 
Road. Northampton. 

Barkers Ltd.. 31 Oxford 
Road. Worthing. 

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

Brown,Muff's 
BRADFORD 1 

Camera 
Osmaston 

Thorpe, 6/8 
Road; Derby. 

Grimes Ltd., King Street, 
Wigan, Lanes. 

Guildhall Tape Recorders. 
33 Guildhall Street, Folkc- 1 

stone. 

J. E. Hargrcavcs Ltd., 1 
Railway Road, Blackburn. 

Kendal Milne & Co.. 
Dcansgate, Manchester 3. 

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

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

Campkins Audio, 21 
Market Street, Cambridge. 

Harveys, High Street, 
Guildford, Surrey. 

Barretts of Canterbury. Chelsea Record Centre, 
203 Kings Road, S.W.3. 

Hamilton Electronics, 35 
London Rd., Southampton. 

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

Chiesmans Ltd., Lowisham, 
S.E.23. 

Wilf Plant, Asfordby, 
Melton Mowbray, Leics. 

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

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

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

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

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

Tape Recorder Centre, 30 
King Cross Street. Halifax. 

Tom Reekie Ltd., 10 
Bridge Street, Stafford. 

J. H. Tatc & Co. Ltd., 45 
Crowtree Road, Sunder- 
land. 

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

REW Earlsficld.266 Upper 
Tooting Road, S.W.17. 

Tele-Sales & Service Ltd., 
9 Alexandria Drive, St. 
Annes, Lanes. 

Leech & Haig Ltd., 112 
Ixjndon Road. Oxford. 

Ryland Huntley, 15 Old Teletape, 33 Edgware 
Bond Street, Bath. i Road, W.2. 

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

Selfridges Ltd., Oxford 
Street, W.I. 

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

Bon Marche, Northgate 
Street, Gloucester. Courtney Davies, 12 Station 

Road, Harpenden. 

House & Son Ltd., Blake 
Street, York. 

Howard Tape Recorders, 
218 High Street, Bromley, 
Kent. 

Leonard Booth, 35 South 
Street, Eastbourne. 

Bourne Radio. 4 Albert 
Road, Bournemouth. 

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

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

James McKen/ie Ltd., 
Grange Road West, Birken- 
head. 

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

Turners Photographic Ltd., 
9 The Walk. Ipswich. 

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

Sheffield High Fidelity, 10 
West Street, Sheffield 1. 

Radio Maintenance 
(Leicester) Ltd.. 11 IQueens 
Road. Leicester. 

Nicholsons Ltd., High St., 
Bromley. Kent. 

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

Lloyd & Key worth, 26 
Downing Street, Farnham. 

Dingles. Royal Parade, 
City Centre, Plymouth. 

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

L0EWE©0PTA 
Francis of Streatham. 169 
Streatham High Road. 
S.W.16. 

Olympic Electronics, 
Quecnsway, W.2. 

40 Stanwood Radio Ltd. (All 
Branches). 

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

Jones & Higgins, 1-41 Rye 
Lane, Pcckham, S.E.15. 

Paish & Co., 130 Union 
Street, Torquay. 

Sport i 
Aldwich 
Regis. 

Radio. 26/29 
Road, Bognor J. W. Mansfield. 18 Liver- 

pool Road, Worthing. 
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tapes. Make pleasure permanent... 
faithfully... with BASF tapes. Tech- 
nical perfection in reproduction ... 
in fact wherever there is sound, BASF 
can capture it... hold it for all time. BASF !F 

% 

m 
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/ 

X 

THE SYMBOL OF AUTHENTIC SOUND 

BASF Chemicals Limited • 5a Gillespie Road • London N5 • Tel: CANonbury 2011 
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