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a new class
SIEMENS

TAPE RECORDER
for the connoisseur

Sl E M ENS NORGE Model 12

4 TRACK STEREO/ALL TRANSISTOR
HIGH FIDELITY TAPE RECORDER

The world’s most experienced professionals have made this
brilliant newcomer for you. You will immediately appreciate
the technical perfection and ingenuity of this incomparable tape
recorder. There are 3 Tape Speeds, 3 Heads-Record, Playback
?.hd Erase—with Sound-on-Sound trick recording and many
other facilities. The Model 12 has two Hi-Fi speakers built in.
Rewind time is 2 mins. for 1,200 ft. of tape. Weight 35 Ibs

Strongly made and finished.- Beautiful to hear and see.

The SIEMENS Range comprises
Model 10, 89 gns. Model 12,93 gns. Model 14, 87 gns.

- DENHAM & MORLEY LTD.
DENMORE HOUSE
173/175 Cleveland Street, London, W.l Tel: EUSton 3656-7
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The leading portable

TAPE REGORDERS
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BUTOBA MT7 & MT7R

Battery operated with Mains performance

If you’re looking for a multi-purpose tape recorder buy a ‘‘Butoba.”
This range of battery operated machines is outstanding for purity
of reproduction and is ideal for recording music, speech and bird-
song. Easily transportable, “Butoba” will help to make your holiday
memorable. You can have the music of your choice wherever you go
and, together with your camera, you can bring home tapes which
have captured forever the sounds and scenes you have selected to
record. The “Butoba” is truly economical on batteries and there is
a mains converter available forhomeuse. High Fidelity range 6 in.
oval speaker. Good output. (1 watt.) The MT7R is available with
remote control facilities, ideal for dictation in office or car.

The prices of the range are attractive

Model MT7 44 gns. MT7R 49 gns. MT5 66 gns.
.‘-------------"

) l Please send me details of the ButobalSiemens Tape Recorders.

l By U — =
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= PHILIPS TAPE

N
Capture a sound on Philips Tape and it's yours for ever—yours
GREEN g to play back and enjoy whenever you like. Available in all current
for standard B == reel sizes of standard, longplay, doubleplay and tripleplay, Philips
RED e Tape gives you all these advantages: great sensitivity, wide fre-
L2l Iongﬂfé =m quency range, low noise level, high resistance to stretching or
for doubleplay m=m breakage, powerful adhesion of the magnetic coating. And of
GREY =m course, they're colour-packed for easy identification. Whatever

for tripleplay tape recorder you own, get the best out of it—with Philips Tape.

FINE PRODUCTS FROM PHILIPS—THE FRIEND OF THE FAMILY

PHILIPS ELECTRICAL LTD., ELECTRO-ACOUSTICS DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON WC%
(PTA4314
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WORLD RECORD CLUB OFFERS YOU THE CHOIGE OF

ANY 3 PRE-REGORDED TAPES

TCHAIKOVSKY
SYWA DN

58 The fabulous dynamic Duke
Ellington himself in eight
great numbers including Stomping
at the Savoy, In the Mood and
Honeysuckle Rose.

JOSEPH COOPER

6 The world’s 3 greatest

sonatas — Beethoven’s
Moonlight, Pathetique and, Ap-
passionata—superbly played by
famous TV pianistJoseph Cooper.

77 In the Mood. Bugle-Call
Rag. Chattanooga Choo-
Choo, Serenade in Blue—9 orig-
inal tracks by the immortal Glenn
Miller and his band.

0 Bruna Rizzoli and Giuseppe
Savio with the chorus of the
Teatro Nuovo di Milano and
orchestraconducted by Napoleone
Annovazzi.

Sarah
Vaughan

0y e
=

74 Superb Sarah Vaughan in
ten great numbers. If 1
Loved You.
Delovely. You'll find me There.
etc. Every one a hit.

Saturday. It's

Tchmkowky Swan Lake, John
Hollingsworth conducts the Sin-
fonia of London in a great per-
formance of this well-loved ballet
music.
Also in stereo.

7 The smooth sound of the
Nelson Riddle Orchestra in
Touch of Your Lips, Body and
Soul, The Tender Touch, As you
Desire Me—11 favourites in all.

TCHAIKOVSKY
SYMPHONY NO. 5

L

Sir MALCOLM SARGENT

5 The silken voice of Nat

King Cole in Walkin',
Because  You're Mine. You'll
Never Grow OIld, Baby Won't
You Say You Love Me and 8
maore,

M[IH(HT : BHEATG HIH[IH

44 Leopold Ludwig and LSO
combinc brilliantly in an cx-
citing *double™: two of the world’s
greatest symphonies receive vivid
new interpretations.

Also in sterco.

4 Tchaikovsky Symphony
No. 5. Sir Malcolm Sargent
and LSO combine to give this
famous symphony a'dramatic and
colourful rendering.

Also in stereo.

52 Gracie Fields sings her
favourite songs for you,
including In My Little Bottom
Drawer, Sally, Song of the Moun-
tain and ten others.

st M R
CHU CHIN CHOW

3 OI' Man River, Bill, Make
Believe, many more well-

loved numbers from this famous

musical memorably sung and

played by full star cast.

Also in stereo.

31 Rimsky-Korsakov:
Scheherazade. Sir Eugene

Goossens conducts the LSO in a

breathtaking performance of this

rich and exotic masterpiece.

Also in stereo. .

38 Hervey Alan, lan Wallace,

Marion  Grimaldi  and
chorus sing the immortal favour-
ites: Cobbler's Song, Robbers’
Chorus, Chu Chin Chow, etc.
Also in stereo.

3 Stardust. How High the
Moon. Nearness of You.

‘Round Midnight. King David—

eight numbers by the vibraphone

genius. Lionel Hampton.

Also in stereo.
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OLIVER!

30 Ian Carmichael. Joyce Blair.

star cast and orchestra. As

Long As He Needs Me. Consider *
Yourself, all the hit numbers from

Lionel Bart’s great show.

Also in stereo.

GEORGE SHEARING

with DAROTA STATON

63 CubanCarnival, Yesterdays.
Blues in My Heart.and cight
more great numbers played by
George Shearing with vocals by
Dakota Staton.

11 Dvorak Symphony No. 5—
From The New World.
Leopold Ludwig conducts the
London Symphony Orchestra in a
dramaticandmoving performance.
Also in stereo.

49 Beethoven Fidelio Overture,
Brahms St. Anthony varia-
tions.  Mendelssohn  Hebrides
Overture, Wagner Siegfried Idyll.
Superb interpretations.

Also in stereo.

48 Deep in My Heart, Drink-
ing Song. Serenade  all the
old favourites fresher than cver
with Marion Grimaldi, Linden
Singers and Orchestra.

Also in stereo.

32 Star cast and orchestra stage
all the famous songs.
Getting to Know You, Hello
Young Lovers, I Whistle a Happy
Tune, Shall We Dance, etc.

Also in stereo.

JERRY COLONNA

9 Ebb Tide, Waterfront Blues,

When the War breaks outin
Mexico, Carolina in the Morning,
and many more by Jerry Colonna
and his Dixieland Band.

wsky
‘Pathenque

54 Tchmkovskys last  and
greatest symphony. is here
given a splendidly moving render-
ing by the Sinfonia of London
conducted by Muir Mathieson.
Also in stereo.

2 Greig Piano Concerto. Alex-
ander Jenner in an electrifying
performance with the Bavarian
State Radio Orchestra conducted
by Odd Gruner-Hegge.

THE FOUR

650ur Love is Here to Stay.
The Nearnessof You, Guilty,
and nine more great hits, all with
America’s top vocal group. the
fabulous Four Freshmen.

50 David Hughes, Barbara
Leigh, Andy Cole and
chorus sing Indian Love Call, Rose
Marie, and all the other tunes from
Friml's well-loved musical.

Also in stereo.

| CARMEN |
| ;

‘L L'ARLESIENNE

53 Bizet's thrilling music mag-
nificently performed by Sin-
fonia of London under Muir
Mathieson. Also in stereo.

69 The exquisite playing of the
Virtuoso Ensemble matches
the beauty of Schubert’s celebrated

Trout Quintet, which contains
some of his most famous melodies.

76 Unforgettable Art Talum in
person plays Tenderly. Body
and Soul. Without a Song, Begin
the Beguine— 12 superb numbers
from the greatest-ever jazz pianist.

PLAYS CHOPIN

81 Some of Chopin's loveliest
melodies magnificently
played by  world-famous pianist
Fou Ts'ong—The Four Ballades.
Nocturne in F Sharp Major. etc.



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 tape 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

7% 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. Introductory discs and tapes
are both the same price.) Please send no money until after
you have received, played and approved them. We want
you to prove to yourself, before paying, that our tapes are
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 70 selected tape releases, covering
classics, jazz, shows, ballet music, light music and ‘pops’.
Every one is a superlatively recorded 33 ips mono tape (or
12” LpP—mono and stereo). Tapes are 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 ber, is to agree to buy
fourmoretapes(or 12” LPs)during youryearof membership.
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 top musical authorities.
The Countess of Harewood, Lord Montagu of Beaulieu,
Sir Arthur Bliss, Richard Attenborough, Cyril Ornadel,
Ray Ellington, Leon Goossens, Malcolm Arnold, Steve
Race, John Hollingsworth, Antony Hopkins—and, as
special adviser on tape, Miles Henslow.

4. NEW CLUB MAGAZINE.

The new club magazine contains 48 pages, many in
colour. Packed with fascinating ‘features, information,
competitions and special offers, it comes free to all wrRC
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, thé more you save! After fulfilling
the minimum membership obligations, you earn another
tape of your own choice free for every extra three you buy!

7. EXCLUSIVE EXTRA RELEASES.

In addition to the regular monthly selections, the club
offers members exctlusive 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 are no subscriptions or membership fees of any kind.

Don’t miss this great opportunity. Send off the coupon today, for your 3 introductory selections for only 30/-

7-DAY FREE TRIAL OFFER-rosr 1opaY!

PARKBRIDGE HOUSE, RICHMOND, SURREY.
SEND NO MONEY NOW

To WORLD RECORD CLUB (Dept.TRR i) Box 11

MY 3-SELECTION
‘PACKAGE’ COMPRISES

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

3 s
3% ips
pre-recorded
tapes

12" LPs

Tick what you want

7 days, in good condition, and owe you nothing.

Signed..
this offer applies in

1.

C0000000000C00000000000000000000000000d
\\'\\\\'\\\\‘\\‘\\\\\\\\\\\\\\!\!\!\\\\\\t
000000000000000000000000000000000000004

=

Please send me, without obligation, on 7-day free trial, the
three selections indicated. (Your 3 selections must_be
either all tape or all disc.) If satisfied, I will pay you 30/-
plus 3/- postage, packing and insurance. Only at that stage
may you enrol me as a full member of World Record
Club, entitled to all the benefits described. My only obli-
gation as a member would be to agree to purchase 4 more
top quality 3% ips tapes over the next year at the special
club price of 29/- each (or 12" LPs at 26/6) plus a small
charge for post and packing. If T am not completely satis-
fied with my 3 selections, I will return them to you within

ritain and N. Ireland only.

00G00V0000000000000000000000000Q00QQQQRVRVVYQLAVA0Y

(place tape/disc key numbers only in the circles)
L}

Tick here if stereo 12” LPs are D

required where available

Mr/Mrs/Miss....
(BLOCK CAPITALS

A D D) R S S e

... AND IF YOU OWN A
STEREO TAPE RECORDER

hear the fantastic reproduction of

STERED 21

THE NEWEST,
TRUEST SOUND
ON TAPE TODAY !

Revolutionary new STEREO 21 pre-recorded
tapes (74 ips twin-track) are issued exclusively by
World Record Club. But they are offered withour
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. either 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!

STEREQ 21 5<bz/7ixz

To WORLD RECORD CLUB (Dept TRR Il
Box 11 PARKBRIDGE HOUSE, RICHMOND, SURREY.

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

(BLOCK CAPITALS PLEASE)

ADDRESS .........ccooiiiiiiiii
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Séotch

Magnetic Tape
REDUCES THE COST

OF TOP

QUALITY RECORDING

Down comes the cost of top-quality tape recordings. The makers of “SCOTCH”
Magnetic Tape are pleased to announce price reductions throughout their
range. For example, 5" No. 200, double play was 45'- — now down to 41/-.
53" No. 150 long play was 35’- now down to 32/6. 7" No. 150 long play was 50/-
now down to 44/6.

MORE GOOD NEWS

— A new standard play tape,
polyester-backed No. 175 brings

Trade Mark
down the price of top quality S C Dtch
polyester recording. And there’s -

magnetic tape

an exciting new pack, colour
coded for easy identification. Now -
‘more than ever before, insist on
“SCOTCH” Magnéetic Tape, Get
full details of the new prices and
alterations in the range from your
" nearest “SCOTCH” stopkist.

Bm MINNESOTA MINING AND mANUFAETURING CO.LTD. 3M HOUSE, WIGMORE STREET. LONDON, W.1.
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MILES HENSLOW

Alan Lovell
Julian Berrisford
99 Mortimer Street, London, W.1
MUSeum 3967 to 3969

Editor
News Editor
Advertisement Editor
Editorial Offices - -
Telephone

*
MEMBER OF THE
AUDIT BUREAU
OFCIRCULATIONS
EDITORIAL

URING the 1939-1945 War, the boffins minted an encouraging

phrase — “The difficult we can do immediately: the impossible
takes a little longer”. 1t is the last half of that which has always appealed
to us, for though it is easy to quarrel with it technically, the word
“impossible™ is far too loosely used whenever a job is difficult: and
when it comes to progress—in terms of invention, scientific and
mechanical development and applications—a thing is only impossible
if its achievement depends upon a breaking of the natural laws—i.e.,
basing it upon something that won’t work. For example, there is little
doubt that we shall one day find a way of overcoming the force of
gravity, because it is something which results from a set of circum-
stances which are based upon the natural laws of the universe. On the
other hand, we shall not find the answer to the old inventors™ dream,
“perpetual motion™, because it entails getting something for nothing.

The above preamble was inspired by the recent development of
Telcan. In our 1956 Year Book we looked forward to the tape recorder
for vision because, despite all the “impossibles’. it obviously had to
come along; and in fact it came along with such a rush that it was with
us before the next edition was printed. Similarly, with a domestic
recorder for television programmes, it was merely a matter of time
before it appeared. Needless to say, the present models are not perfect:
and none knows that better than its inventors: but the important fact
is that someone has at last got around to making it work and (in terms
of simplicity and cost) work very well indeed. Now there will be no
holding back the competition and endeavour, and it cannot be so very
long before the domestic recorder makes its real impact. This, too, is
only the beginning of what should prove to be a series of most fascin-
ating developments. Limited only by the qualities of the recording
material and of the machines that handle it, theré¢ is nothing that can
be converted into electromagnetic information that cannot be recorded
on tape and ‘“replayed” from it. The camera that uses an electro-
magnetic material, instead of the conventional light-sensitive film, is
only as far distant as the abilities of scientists to overcome the problems
of making it work.

However, enough of the crystal-gazing. Down to facts. It must not
be thought for a minute that Telcan, or any quick developments that
follow it, are going to kill the modern domestic tape recorder as we are
just beginning to know and understand it today. The requirements for
the recording of ordinary, everyday sounds are not to be compared
with those for the recording of television signals. The two devices have
quite different jobs to do: and if there aie any who doubt this, and have
thoughts of “‘holding their horses™ before buying the portable that they
have been coveting for the past six months, let them press on and buy.
And if there are still any doubts, consider the professional counter-
parts. Broadcasting corporations and television studios use vision
recorders, but they still need (and buy) many hundreds of sound re-
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corders. We emphasise this point because we well remember how many
people decided to delay the purchase of their television set, five or six
years ago, when the words “‘colour television’ were mentioned.

The one very important connection between the two — the sound and
the vision recorders—is the stimulus that the latter should have on the
former, when it comes to engineering. It is not going to be so easy to
make a fool-proof, reliable vision recorder for the homes of the millions
as it is to make a modest little sound recorder with a running speed of
33/4 inches per second: and as engineers learn how to handle the more
difficult jobs, so will they be considerably more at home with the easy
items. It is probably true to say that the quality and reliability of
ordinary sound radio receivers made an appreciable step forward when
the more complicated television receiver put in an appearance. It is
certainly true to say that the whole business of servicing radio sets
improved beyond measure. It had to. People would not continue to buy
something which earned a name for continuous trouble, and which
could not be put right quickly and efficiently; so the manufacturers
took active steps to see that after-sales-service was developed.

During the years when the tape recorder should have been making its
greatest impact in the home, it suffered its most serious setback. It is
only quite recently that it has won its way back and is now beginning to
enjoy-delayed popularity. All this was because of sloppy manufacture
and poor servicing facilities. With the new stimulus which we foresee,
as a result of Telcan and its developments, all tape recorders should
gain something —and their owners should gain a lot.

COVER PICTURE

HE Dutch Library for the Blind, an Association established in the *

Hague, has been very active in welfare work for Blind and partially
sighted people for nearly 68 years. This month’s front cover picture
shows the studio owned by the Association and the machine being used
to record the weekly general news bulletin is the Philips professional
recorder. After the master tape has been made copies are run off using
fif teen Philips-E.L. 3542 recorders simultaneously. :

SUBSCRIPTION RATES
The subscription rate to The Tape Recorder is 27/6 per annum
(U.S.A. $4.00) from The Tape Recorder, 99 Mortimer Street,
London, W.1. Subscription + Index, 30/- (U.S.A. $4.25). The
same rates apply to Hi-Fi News.

.




HERE AND THERE AND

High Fidelity Equipment Cabinet
FOR those enthusiasts whose wish to build their tape recording
equipment into the same cabinet as the high fidelity equipment,
G.K.D. have pproduced their Anglian cabinet. The removable instru-
ment fascia is cut to receive Quad control units for FM tuner and power
amplifiers. If required, an-additional tuner for AM can be fitted below
the turntable motor board.

The design follows the lines of other G.K.D. products, a single
hinged front panel which lowers smoothly in a specially designed track
providing access to the control panels. Two hinged lids are fitted, one
giving access to the FM tuner and amplifier and the other to the turn-
table or tape deck.

A choice of finish is available —sapele mohogany, dark Australian
walnut or teak. Metal fittings are in satin anodised aluminium. The
legs are finished black and provided with height adjusters. The overall

. dimensions are width: 55%4 in. depth: 21 in. height: 25 in. The prices
are £38 17s. for sapele and walnut finishes and £39 18s. for teak.
Manufacturers: G.K.D. Ltd., King Street, Houghton Regis, Bedfordshire.

* . * *
AGFA announce Price Reduction
GFA Ltd., announce that the retail price of their PE 65 triple

play 3,600 ft. tape on a 7 inch spool has been reduced by nearly
apound —from £6 13s. 9d. to £5 15s. 0d.

* * #

Tape at St. Paul’s
H E problem of sound re-inforcement in a large and echoing building
gives a challenge to public address engineers, which is often met in
unexpected and ingenious ways.

Such a problem is presented by St. Paul’s Cathedral, where Standard
Telephones and Cables Ltd. are installing a new sound system. This is
to be a permanent fixture and must be tailored to the building’s great
size and very long reverberation times. S.T.C’s chief public address
engineer J. L. Goodwin, states that it takes well over ten seconds for
sounds to die away to dne millionth of their original power, (60db

- decay).

The new system uses line-source loudspeakers with a special switch-
ing arrangement, directing sound to the occupied portions of the church,
and cutting out the speakers to unoccupied portions. But this does not
completely solve the problem of echo and sound-mixing, for it takes
three-tenths of a second for a word spoken at the altar to reach the far
.end of the pave.

This is solved by imposing a suitable delay on sounds from the
altar microphone and the-pulpit microphone —using a form of “Tape
Recorder”. A magnetically loaded neoprene belt is stretched around a
metal drum rotating at 80 revolutions per minute. Eight magnetic heads
are placed around the drum: two recording heads,from the altar and the
pulpit microphone,and five playback heads so spaced as to give the
correct phasing of sound from the various banks of loudspeakers.
Transistorised amplifiers are used throughout, and a single erase head
wipes the tape clean on every revolution.

Two New Emitape Leaflets
TWO further Emitape instructional leaflets have been added to
their series by E.M.I. Tape Ltd., Hayes, Middlesex. They are
entitled “Adding Sound to Slides with Emitape” and “Two and Four
Track Recording with Emitape”. Both of these leaflets give concise
information on these two aspects of recording. :

* * *

T.V. Camera Kit
WITH domestic video-tape recording forecasted in the near future
readers may be interested to hear of the transistorised television
camera now being marketed in kit form by Beulah Electronics Ltd. The
camera. costing £71 (including lens and videcon tube) can also be used

for closed circuit television when connected to a standard receiver.

* * *

Tape Recording Course
T H E Middlesex County Council have organised a short course at
the Chiswick Evening Institute on Tape Recorders. The Class

will meet on Tuesday evenings for 2 hours commencing at 7 p.m.
The course will be for one term only and will start from 24th September
and last until the 10th December 1963. It has been designed to assist
the man or woman who has, or is contemplating the purchase of a
tape recorder and would like to learn how to operate it properly. The
problem of keeping the machine in good repair will also be dealt with.

Enrolment week is from 16th September but application for the
course may be received at the address given below at any time. The fee
for the complete course is 10s. Further details and application forms
may be obtained from Head of Institutes, Education Office, Town Hall,
Chiswick. London, W 4.

Licences for Microphones

WNERS of “Lustraphone Radio Mikes” will be pleased to hear
that they now need a licence to operate them. The licence, issued

by the G.P.O., costs £2 and is effective for five years. No limitations
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are imposed on the use of radio-mics (the range of which is approxi-
mately 300 yds.) although they. must not be allowed to cause
interference.

1 & e

Recording the Rush Hour ‘
WENTY-SIX tiny Stuzzi Memocord portable recorders were
used recently by the L.C.C. to provide information on the type and

-~



EVERYWHERE

amount of traffic using the new roadway at Hyde Park Corner. The
registration numbers of the vehicles were recorded by several observers
positioned at different junctions. The Memocords, supplied by
O.F.F.M.A.C., give an hour’s recording time on a special cassette, and
are the smallest portable recorders on the domestic market.
* * *
J Tape in Court
LTHOUGH officially frowned upon, for obvious reasons, the
tape recorder is being used more and more in British courts of
law. The first came into use in South African courts in 1954 and were
used in New Zealand in 1958. Mr. R. H. harbour, Clerk to the Justice at
Crewkerne, in Somerset, began using a Grundig T.K.41 back in 1950.
He maintained however that its use is limited and would be unsuitable
in “committal proceedings for trial on indictment.”

More use seems to be made of the tape recorder on the continent
however. For example the Burgomaster of Ostend proudly displays
the recording equipment in use at the City Hall. Each member of the
council has a microphone, no doubt to eliminate interruption from
hecklers!

* * *

Hendon College of Technology Course

ETAILS of the course, organised by the Hendon College of”

Technology, are now complete. Nine, two hour lectures on Wed-
nesdays at 7 p.m. are as follows: —

October 9th What is High Fidelity? J. Moir
October 16th Loudspeakers R. L. West
October 23rd * Tape Recorders R. B. Dyer
October 30th Turntables and Pickups J. Crabbe
November 6th Room Acoustics J. Moir
November 13th Frequency Modulation A. W. Wayne
November 20th Stereo R. L. West
November 27th Amplifiers J. K. Manners
December 4th Tape Recording techniques J. Berwick

The fee for the course is £1 and readers are advised to book early.
Application forms can be obtained from the Bursar, Hendon College
of Technology, The Burroughs, Hendon, London, N.W 4.

® * *

Fidelity Fortnight
N conjunction with Cliff and Halifax’s retail branch and one of the
company'‘s wholesalers, Fidelity Radio Ltd., have launched a Fidelity
Fortnight in Wolverhampton. Large sections of Cliff and Halifax’s
display space in six branches in the area have been devoted to Fidelity
products and the Fortnight is centred around a talent competition
based upon taped entries. The prizes are Fidelity products, submission
of winning tapes to recording and drama departments and a day out
at the-London Hilton during the Fidelity Fair in August/September.

* * *

AM ICROPHONE with an unusual property is the new Turner
500. It employs a moving coil structure -and has the ability to
cancel out background noise. This is of great advantage in outdoor
recording. The price has not yet been announced though is quoted as
“‘expensive”. It is distributed by Ad Auriema Ltd., 414 Chiswick High
Road, London, W .4.

* * *
Wyndsor Announcement

WYNDSOR Recording Company Limited, Wyndsor Works, 2,
Bellevue Road, Friern Barnet, London, N.1 1, have announced
the appointment of Wilmex Limited, of Wilmex House, 151/153,
Clapham High Street, London, S.W.4, as their sole agents throughout
the world in connection with the exportation of their tape recorders.

Wilmex Limited are already experienced in the exportation of tape
recorders as they are the agents for Ferrograph.
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The designer of the Tandberg Model 64 Mr. Asbjgrn Ollestad, with the
Design Prize for 1962.

Tandberg Tape Recorder Model 64 Wins Prize

HE Tandberg Tape Recorder Model 64 was recently awarded

the Norwegian Industrial Organisation & Export Council’s prize
for the best industrial design of 1962.

The jury had 259 products from which to choose, and we quote
an excerpt from the citation, “The product is characterized by an
appearance of solid reliability. The visible technical details are sub-
ordinate to the whole, and the machine has a discreetness of design
which will enable it'to blend into the surroundings anywhere”.

* * *
Dansette Products Trade Show
S there is no National Radio Show this year, Dansette Products
Ltd., will be holding a trade show at their Stanmore premises
between August 26th and September 6th. September 4th will be set
“aside as a special Press preview day.

* * *

E.M.IL. Electronics’ New Look
S a further stage in the streamlining of EMI Electronics Ltd’s
organisational structure, certain sales activities will be transferred
on July 1 to different divisions, to ensure an even higher standard of
service to the Company’s customers in various branches of industry. .

A new division, to be known as the Automation Division, has been
formed under Mr. F. G. Helps to take over ine systems activities of the
Industrial Division and Instrument Division. These will include
machine tool control, Robotugs, weighing and ‘mixing control, instru-
mentation tape deck systems, EMIac Il analogue computers, industrial
telemetry and automatic control of industrial processes.

Broadcast and Recording Equipment Division will handle sales of
its full range of equipment. Planning, estimating and execution of orders
for broadcast and recording equipment will be undertaken by Installa-
tion and Maintenance Division, in addition to its other activities.

The Valve Division will continue in its present form.




IT’S NOT THE
ONLY HOBBY
YOU KNOW—
OR DO YoWw?

Any 8 mm. enthusiast will tell you, tape recording
is highly complimentary to cinematography. Don’t
say we said so, but 8 mm. cine can also be usefully
employed to supplement tape recording. Sound and
sight are rarely separable and regular reference to
8 mm. Magazine ‘and the Tape Recorder will keep
you up to date in both fields.

Don’t take our word for it and rush to spend
anything from twelve to two hundred pounds on a
camera. Take 8 mm. Magazine home this month
and see for yourself.

Make sure of your
copy by ordering now

8 mm. MAGAZINE

6. M. SMITH | SEPTEMBER ISSUE ON SALE
PUBLISHING CO. LTD. THURSDAY, AUGUST I5th

MICRON HOUSE,
GORRINGE PARK AVENUE,
MITCHEM, SURREY
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' By RAFE SEABROOK

THE FIRST SPOOL

NEARLY everything that I am about to write has been written
about, and talked about, many hundreds of times; nevertheless |
make no apology for the repetition because this is a page of advice for
the beginner —for the person who has just arrived home with his first
‘tape recorder, and who is about to make nearly all the mistakes that
"nearly everyone else has made before him. This short article will not
prevent more than a quarter of the mistakes, but it will probably help
to save many readers from making them a second time. I hope so, at
any rate.

Read the Instruction Book right through
However impatient you may be, do not skip the firststep of all. Read
the instruction booklet right through, from cover to cover —and then go
through it again, item by item, with the new machine in front of you.
Check even the most:obvious things, and start with the mains plug. If

““PLUG COVER.
RED

BLACK

CUT GREEN WIRE HERE-IF
USING THREE-WAY CABLE,
AND SEAL CUT END OF
COVER WITH ADHESIVE TAPE
BEFORE SCREWING DOWN
3-WAY MAINS CABLE. COVER

H GRIPPED UNDER RETAINER.

NEUTRAL

it is a Continental machine and if the three wires are other than the
British standard red black and green, and if they are unmarked (most
unlikely, these days) make certain that the right one goes to the Earth
pin.

When everything written has been partially digested, and followed,
and when the moment comes for the first recording, save yourself one
of the most irritating happenings of all. Turn the volume control right

| down, then start up on “Record” and allow the tape to run for at least
| thirty seconds— preferably sixty. Then turn up the volume to the
desired or recommended level and begin to talk. Do this, and when you
go over to fast rewind in order to hear what you have said, you will not
spend your first frustrating minutes re-threading the tape which
whipped off on to the full spool, because you can press the Stop button

Keep the Microphone
wellaway from
the Recorder

*

while there is still a margin of unrecorded tape on the take-up spool.
This is a most worthwhile habit to get into and to practice on every
recording occasion. Many an otherwise good recording has been ruined
through missing the first sentences, words, or bars of music—all be-
cause of a last minute rewind which ended in an overshoot and a re-
threading. There is another good reason for this advice. The end of the
tape suffers the greatest wear and tear; therefore let this end have
nothing important on it! 5

A Stubid Habit
How many “first tapes’ have started, I wonder, with a tapping noise
of a finger against the microphone, a series of distorted blowings and
whistles; followed by a one-two-three-four-a-b-c-d? (And, incident-
ally, the public address announcers on the Belgian cross-Channel boats

can read the first part of this paragraph and commit it to memory!). It
is a stupid and unnecessary habit. The blowing tells you nothing, for it
only registers as a magic eye or meter overload. We are now dealing
with recording levels and elementary microphone techniques. When-
ever possible, place the microphone securely, and sufficiently far away
from the recorder to avoid picking up the mechanical noise of the
motor, etc —and thus, preferably, not on the same table, unless it is
standing on something soft and vibration-absorbing.

Exaggerated Consonants

Write something on a sheet of paper, or choose a paragraph ina book.
Read aloud, talking towards, but not at, the microphone. After a couple
of sentences (or before them), say: ““I am reading at a distance of so-
and-so inches from the mike. The volume control setting is at at so-and-
0.” Then adjust the volume, read further, and make another announce-
ment. Speak close to the mike, and into it, and say what you are doing.
Then replay what you have recorded. Note how the consonants, the
tees and esses sound horribly exaggerated. Note also how the different

MAGIC EYE BAR TYPE INDICATOR
CORRECT T00 CORRECT T00
LEVEL Low LEVEL Low

distances, speaking levels and volume settings compare —and so get a
sensible understanding of what you are doing. Then try holding the
mike as you talk, and note how irritating are the noises of the cord
rubbing against the table edge, the fingers moving on the case, etc.

“Safe”” Volume Setting

One of the most useful things to get buttoned-up at this stage is the
“safe’” maximum volume setting when recording music. Very few
musical works start off at maximum loudness. Make allowance for this,
because the volume level should never be changed once the recording
has started. You will soon learn how to recognise distortion, but only if
you study it. For example, a distorted piano recording gives you occa-
,sional notes (mostly the high ones) which sound as though they were
being played into a bottle. Over-recording of orchestral music produces
a rough, edgy sound on loud passages. Note how the magic eye or
meter behaves on these loud passages, or on apparently not over-loud
but sharp, high piano notes.

Find the Correct Level

Don’t record at too low a level, otherwise you will bring up all the
background noise when you replay at a volume level which is loud
enough for normal Ilstenmg On the other hand, don’t record at a level
which allows you no margin at all for the unexpected loud bits. This
form of experiment may be tedious, but not a minute of it is wasted
time. It is one of the most important things to study. Master it, and your
recordings will please you when you replay them in the months ahead.
Ignore it, and you will realise your mistakes with disgust when. your
experience has given you a sharper ear.

And now for some simple but very important do’s and don’ts—so
simple, some of them, that many people who ought to know much better

(Continued on page 309)
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Choose your next tape
recorder from this
great Philips range

EL 3586

PHILIPS

NEW

BATTERY

TAPE RECORDER

Records and plays back anywhere,
any time—even while being carried.
All transistor for economical run-
ning and lightweight portability.

EL 3514

PHILIPS
STARMAKER

MAINS TAPE ==
RECORDER q "
%

The first mains tape recorder ever
to feature the new, space-saving
upright styling. Four track record-
ing and playback.

) PHILIPS
FAMILY TAPE RECORDER
This truly remarkable four-track
tape recorder incorporates many

advanced features. An ideal ma-
chine for the family man.

FAMILY DE-LUXE TAPE RECORDER

Has all the features of the EL3541
plus the added advantage of a
leathercloth-covered wooden cabi-

25 gns. Supingcose and mains unit 27 gns. 36 gns.
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4-SPEED HI-FI STEREQ TAPE RECORDER
—WITH MULTIPLAY

Impeccable stereo and mono sound
plus multiplay—the feature that
permits the combination of many

4-SPEED HI-FI TAPE RECORDER

This all-transistor, 4-track, 4-speed
tape recorder has no equal in the
medium price class. Many profes-
sional features. -

See the complete range at your Philips dealer’s

ALL BEAUTIFULLY  |PHues

MADE BY

PHILIPS ELECTRICAL LIMITED,

CENTURY HOUSE,

PHILIPS
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THE FIRST SPOOL — Continued

seem to be quite unaware of them. Start all recordings, whenever pos-
sible, with the volume right down, and turn it up smoothly and rapidly
just before the actual item begins. This cuts out the clicks and plops.
Do the same in reverse at the end of a recording. Volume down. Off.
It also gives you “tape space’ between items, and breathing space of
silence. A habit to cultivate from the very beginning. At first this may be
difficult, because there is most definitely a temptation (almost akin to
the demands of a telephone bell)to rush things. A moving tape seems to
demand that you talk at-it. Adopt the attitude of being ‘““the boss”’. Let
a few unrecorded turns of the spool mean nothing to you. They will
come to mean very much indeed, and you will be grateful for them.

Be Quite Ruthless

Make notes of what you record. Be generous with your tape. Don’t
fall into the trap of regarding the spool on the machine as part of the
machine. Buy a second and a third spool of tape at the time you buy the
machine —or the next day. Wipe out anything and everythingthat gives
you doubts on replay. Be quite ruthless about this. Save nothing that is
less than the best, unless it is unrepeatable — in which case a bad record-
ing can sometimes (but rarely) be better than no recording at all.
Believe me (if you believe nothing else that I have written here) itis far
better to rub out and forget something inferior immediately, than to
keep it and have second thoughts about it later. Second thoughts breed
third thoughts, and your own sense of values will go to pot. And then,
when you gain experience, you will be torn between what to keep and
what to scrub. I repeat, be quite ruthless. And you will find, later, that
this sound discipline will help you to be even more ruthless when it
comes to making decisions later on, whenreplaying what you originally
thought was “‘good”.

Go back to Zero
Don’t set your recorder up to record something and then leave it
standing. Go back to ‘‘zero” with everything, and start afresh for
everything new —for few items demand the same treatment. Switch off
at the recorder, bhefore switching off at the mains. This will help you not
to leave the pressure roller in contact with the capstan—which will
develop into a “flat spot”, which will give you *flurter”” on all else that

Keep the
pressure roller
and Capstan clean

yourecord and replay. Don’t finger your tapes — not even on the shiny
side. You will leave greasy fingerprints if you do, and these will collect
dirt, and this will not merely affect (although microscopically —and one
must think in those terms) the close contact between tape and tape
heads, but will help to bung up the important points of contact on the
heads.

Keep the Tape Path Clean

Keep the tape path clean. Much unwise and false publicity was given
to tape advantages over discs in the early days. The result has been to
make people think that discs had to be nursed, while tapes could be
roughly handled and would last forever, giving perfect results none-
theless. . Don’t believe it. True, discs are fragile, despite their “‘unbreak-
able” basic material; but tapes have to be cared for, too, and clean-
liness pays dividends in terms of recorded quality.

General Hints
Don’t leave spools of tape lying in the hot sun—even empty spools;
and don’t stand heavy objects (books etc) on them. A warped spool
brings a dozen hardships to its user. Don’t leave a battery recorder for
months without removing its batteries—or the leaking cells may well
remove much of the value of the instrument. When you pack away your
mains lead, or yourmicrophoue, treat them gently. Even though it is a

¥
3
£

good habit to pack them away tidily, kinks and knots and strains can
play havoc with the wire strands. Far better leave the microphone
“out” but covered, than to disturb its lead four times a day!

If you want to experience the major disappointment that so many
newcomers to tape recording invite, hide the microphone behind a
curtain, or vase of flowers, and let it record a party or a mealtime con-
versation. Your eyes help you to focus your ears on required bits of talk
at parties. Your ears are deaf to knife-and-fork clatter at meals. But the
microphone is not so selective!

In conclusion, don’t expect your new recorder to do the impossible,
and do not get bored with it because it doesn’t! A pencil mark against
the volume control is definite: your memory is not. Your intelligence
and skill make the good recordings —however expensive the recorder.
And don’t become a one-spool user. Who buys a gramophone and lives
with one disc? If you have bought a tape recorder, prepare to buy tape.
If you are not of that mind, then you have thrown away good money.
That is the final and most important observation of them all.

DO YOU SPLICE TAPE?

HOW TO SPLICE T
¥ If you use tape, sooner or later you will need to
know how to splice tape—how to repair simple or
complicated breaks—how to edit your material—
how to cut out words or syllables, etc. All this is
described in this well-illustrated booklet, in which  §
stage-by-stage photos and text provide the complete
answer to professional tape splicing.

Price 2/6 . . . Postage paid

THE TAPE RECORDER :
99 Mortimer Street, London, W.I E
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How to make home movies with Emitape

A homme movie is much more com-
plete when it is backed by a sound-
track on Emitape. Get a new reel
now. Then team up your recorder
and cine-camera, and put the silent
screen behind you for good.

You can show what a sequence
sounds like, and animate your screen
personalities by giving them back
their voices. It will be fun editing the
tape, synchronising it with the film,
adding music, and superimposing a

commentary. Don’t be surprised if
there are shouts of ‘Producer’ at the
end of the premiére!

NOT SURE HOW TO BEGIN? Then write
inforleaflet No. 5in the new Emitape
series: Emitape for Home Movies. It’s
free! John Borwick has written it
specially for Emitape.

If you want other leaflets in this
series, or would like to be placed on
our mailing list, please fill in the
coupon on the right.

Get another reel of Exmmitape

E.M.I TAPE LIMITED. HAYES, MIDDLESEX
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Please send me free leaflets:
Emitape for Home

Movies . . . . . .

Emiggg?xl?g‘wi'th' 5 D Emitape Outdoors . D
Adding Sound to Slides with Emitape . . w l:]
2 & 4 Track 'Recordlng with Emitape sk @ D
hen they are puntisned oo e sertes. [

D Storing Emitape . [:l
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ADDRESS




Readers Problems

% Readers who encounter snags or who run into trouble With their tape recording equipment, are invited to write to this editorial office for advice,
marking the envelopes “Readers’ Problems —Tape”. Replies will either be sent direct by post, or published in this column if the subject is of
general interest. However, we must emphasise that this advisory service cannot include requests for information about manufacturers’ products
when such information is obviously obtainable from the makers themselves. It is also essential to keep the queries reasonably short and to the point,
and to limit them to one specific subject if at all possible. And, please, in no circumstances confuse such letters with references to other matters

which have to be dealt with by other departments in our office.

... about CCIR and NARTB standards
Dear Sir: Assuming recordings were made through a control unit
having playback facilities for tape, switchable CCIR & NARTB, to a
tape recorder complete with electronics, and similarly could record to
®ither system, what would be the resultant sound on playback be like
if: —(a) Recorded C.C.1.R.—Playback C.C.I.R., (b) Recorded C.C.1.R.
—Playback N.A.R.T.B.,, (c) Recorded N.A.R.T.B.—Playback
C.C.I.R,, (d) Recorded N.A.R.T.B. —Playback N.A.R.T.B.
Yours faithfully, A. N. Lisburn.

~ I do not know what equipment you have in mind, but if
this is to professional standards, the equalisation, as well as recording
pre-emphasis, will be variable over wide limits, and will differ with
speed of tape travel:

I presume you are familiar with the time-constant expression of
characteristic descriptions, and will understand when I point out that
at the higher speeds, there are considerable differences between CCIR
and NARTB characteristics, which become less important a t the lower
speeds. Indeed, on some mid-price range tape recorders, it is possible
to play a tape recorded with one standard through areplay chain equal-
ised to the other standard, and compensate with the ordinary tone
controls. But, of course, if professional, or hi-fi, equipment is used’ the
discrepancy becomes more obvious.

Having thus qualified my answer, here are some details: at 30 and
15 ips, C.C.L.R. standards, 35 microsecs (turnover f = 3.5 kc/s) at
7Y2 ips, 100 microsecs, (1.6 kc/s turnover) at 3%4 ips, 200 micro-
seconds, 800 c/s turnover, and at 17]s ips, 400 microseconds, 400 c/s
turnover.

N.A.R.T.B. standards, 30, 15 and 7Yz ips, 50 microseconds, 3 kc/s
turnover. At the lower speeds, apart from a bit of extra pre-emphasis

(re duced time-constant compared with C.C.I.R.) the N.A.R.T.B.

characteristics are much the same. But there has been a B.S.1. recom-
mendation for 70 microsec standard at 7!/2 and 140 microsecs at 3%a,
which brings all the standards (including the European, different again)
into line, so that a single test tape could be used. In theory that is, for
in practice, head losses and tape differences make serious changes in
- the overall response.

From this you will note that a C.C.I.R. tape recorded with a 100
microsecond time constant, played back on an N.A.R.T.B. machine
with 50 microsecond time constant will have a pronounced step ‘in the
‘middle’, resulting in a predominance of bass and reduction of treble. If
the treble is predominant, the time constant is too high. So your four
conditions are:

(a) Rec.C.C.I.R,, Play C.C.I.R. —normal.

(b4 Rec.C.C.1.R., Play N.A.R.T.B. —lack of bass, treble ‘thin’.

(c) Rec. N.A.R.T.B., Play C.C.1.R. —lack of bass, treble ‘shrill’.

(d4 Rec. N.A.R.T.B.,PlayN.A.R.T.B. —normal.

. . . about varying speed
Dear Sir: The speed of my Reflectograph Model 500 (variable
speed model) has started to drift. When set to any speed, it will vary
first one way and then the other. After half an hour or so, it seems to get

slightly better although not much.
Yours faithfully, W. H., London.

Speed drift on the Reflectograph 500 is more than likely
the result of either (a) incorrect pinch pressure, or (b) dry bearings of
the capstan motor.

The variable speed facility only applies on fast wind or rewind, and is
effected by changing the voltage feed to the Garrard spooling motors.
Provided there is not A switching fault allowing incorrect take-up and
back ‘torque, this should give no .trouble. To prove whether this is
aggravating your fault, observe the machine during the fault period and
make a loose part-loop of tape first between the head system and take-
up spool and then between the heads and feed spool, so that the spools

have no effect on transport tension. If the fault continues as described
in your letter, check that the capstan is receiving correct pressure by
manually. relieving it and noting that speed (tone of recorded signal)
should drop. I think you will find that the problem resolves to dry
bearings.

The capstan motor is a Papst, with the flywheel formed from the
outer rotor —direct drive, in fact. Speed changing is effected by switch-
ing of the field coils, so there is no mechanical drag that would cause
your fault except the rotor spindle and its bearings. Access to the
bottom is fairly simple, but to get at the top, you need to remove the
whole ‘deck-plate (quite a few screws) and then let a few drops of light
machine oil—only a little—ease into the bush while turning the rotor -
by hand. A good deal of patient work is needed on this job, and it may
need several applications over a period of days. But beware of over-

lubrication and do not attempt to reset the bearing by the casing screws

at the base. Any more ambitious servicing should really be done by the
agents — Pamphonic Reproducers, Ltd., Westmorland Road, London,
NWo. .

Fitting a Different Deck g

Dear Sirs: | would be grateful if you could offer me some advice

concerning the following problems: (1) I have an Elizabethan de luxe

type recorder. | have an opportunity of obtaining the “Wearite” 5’A.N.
series deck, and would be obliged if you could inform me if this déck .

could be fitted to the existing electronics, and if so what, if any, modifica-
tions would be needed. The unit would be used in conjunction with a
“‘Capital” record reproducer, Model 101 B, of which I enclose a copy of
the technical specificatiom— )

(2) What would be the requirements to equip this series 5 A.N. deck
to record from radio/player and microphone sources, and replay through
the Capitol record player. (3) Can monitoring facilities be added?

Yours faithfully, C. B. A., Peterborough.

The Wearite 5 deck should make a great improvement to your rig, but
there are several factors to take into account. When connecting, you
will need to note the solenoid feed. The brake solenoid requires be- .
tween 25 and 90 mA direct current for energising, and is de-energised
by short-circuiting when the manual or auto-stop is applied. The
normal technique is to insert the 300-odd ohms of the solenoid winding
in the amplifier H.T. line, and the correct method of connection is just
following the existing smoothing. This will need the addition of an
electrolytic, about 16 mfd, 450 V working, connected from the system
side of the solenoid return line, i.e., the amplifier H.T. line, to chassis.

The head connections are rather different. Whereas the erase head
presents no problem, being a simple two-wire connection, and requiring
roughly the same erase power as you have at present, the R/P headisa
double-wound type with an auxiliary tapping to the connector plug for
separate Record and Playback connections, so that the bias, instead of
being coupled to the feed line in the amplifier as at present, is taken via
the second octal plug and socket. It is also very important that the
earth line of the head connections be returned to the common on the -
Ist stage, and not to any other earth point. Moreover, to obtain the cor-
rect. frequency response, the.head should be transformer matched to
the input stage, and to get the best from this deck, a playback pre-
amplifier stage is desirable. For correct'matching, the head is fed to this
stage via a head lift transformer, type 977.

To replay through the Capitol 101B, you need an equalising circuit
following this stage. Indeed, it is advisable to feed the deck throughthe *
Elizabethan circuit, taking off the high impedance output to feed the
Capitol, if you want to make the best of your equipment. Similarly, re-
cording be via the Elizabethan, to get the correct input, and you can
monitor from the second stage of the Elibathan, through the Capitol,
or simply into headphones.




By GRAHAM BALMAIN

PROFILE OF A DROPOUT

Part 2 of an article examining the nature, effects and assessment of tape
output fluctuations.

IRSTLY, my regrets for the delay in continuing this article from the

first part in the May issue. To any aggrieved readers—including
those three who invaded the Tape Recorder office in protest—I can
only plead private circumstances beyond my control, and certainly
beyond the Editor’s. In view of the time lapse a brief recapitulation of
Part 1 may be helpful. We have looked in a very general way at how
output fluctuations arise and have defined dropouts as those fluctua-
tions which are audible. The effects of various operating conditions
were discussed and the necessity for having objective methods of assess-
ment pointed out.

I have since been taken to task for implying, by showing only pictures
of tape faults, that most dropouts are due to them, whereas in fact dirt
and dust which appear in use are generally responsible. This was because
it is so much easier to photograph something which is fixed to the tape
than even to see something which falls off as soon as one tries to find
it, let alone survives being painted with colloidal magnetite. But some
outside support for that unfashionable view is welcome since, as an
interested party, my own motives for suggesting it might be misinter-
preted.

Popular Method

One popular method of detecting and assessing dropouts involves
recording a steady tone and displaying the tape output on a cathode-ray
oscillograph—not individual cycles of the signal waveform, but so many
cycles in each horizontal sweep of the spot that they run together into a
continuous band across the screen. The height of the band depends on
the peak-to-peak amplitude of the tape output, and the top and bottom
edges of the band should ideally be quite straight.

Typical records obtained in this way are shown in fig. 6. The time
base used here is not the repetitive electronic one provided in the c.r.o.
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Fig. 6. Typical oscillograms of tape output fluctuations, signal fre-
quency 10 Kcls, tape speed 7'2 in|sec. The same length of tape
recorded and reproduced (a) full track (b) half track (c) quarter track.
Tape made in 1958.

but the continuous movement of the film in the camera past a vertical
line on the screen whose height follows the instantaneous tape output.
The general fuzz at the edges of the band represents what we hear as
modulation noise, while the more obvious triangular incursions may
represent dropouts or not according to their depth and length.
Although this technique is very simple, it has several disadvantages if
there is much work to be done. Firstly it is wasteful ; one-half of the band
only is needed (since the other is a mirror image of it) and then perhaps
only part of it depending on what depth of dropout is interesting.
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Secondly, it is unselective; every tiny irregularity appears up to a limit
far beyond the present range of significance, making examination of the
important fluctuations more difficult. Thirdly it is expensive to use and
process large amounts of film. Fourthly, it is awkward from the ergo-
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Fig. 7. Oscillograms of demodulated output signals; 10 Kcls at 7'/2in/

sec. half track. Demodulator time-constant 10 milliseconds rise and

fall, film speed 3 in|min. Samples of six makes of tape. T he white lines

visible on most of the records are calibration marks produced by
opaque lines drawn on the c.r.t. screen.

nomic point of view; the required information is not presented in a
convenient way and, of course, the individual fluctuations must still be
measured in some more or less tedious fashion.
Demodulation

The first two objections and half of the fourth can be removed by treat-
ing the tape output as an amplitude-modulated carrier and demodu-
lating it, much as is done with the signal in an a.m. radio receiver. With
suitable circuitry one can produce a fluctuating d.c. which follows the
peak value of the tape output as closely as is needed, the circuit time-
constants being readily adjustable to pass as much or as little of the more
rapid fluctuations as one wants to see. One can also expand the scale of
the more interesting upper output range, having suppressed the rest
electronically, to fill the same space on the c.r.t. or the film as before.

Some examples of such records are shown in fig. 7. You will see that
we now have a single definite line representing the peak output level
(the ““envelope” of the output waveform) with clear positive indications
of the fluctuations, as against the rather negative indications given on
records of the complete envelope. The shorter fluctuations in the latter
may easily be overlooked. or obscured by halation on the c.r.t. screen.

Shapes

However, this is still not really the answer for large-scale testing; the
expense and the awkwardness of measurement still remain. Besides, it is
too powerful a method to be applied to the mere counting and location
of fluctuations, which is all fig. 7 shows. This can be done just as well,



and more conveniently, by a high-speed chart recorder (fig. 8). The
photographic method is better used to examine the shapes of individual
fluctuations. For such work one needs to expand the time scale some 50
times, by increasing the relative film/tape speed, although even here an
ordinary chart recorder can be used for illustration if the tape speed is
low enough and the fluctuation large enough. The latter method gave
the “Dropout Profiles” shown in fig. 9. The shapes of fluctuations are
certainly important when one comes to design routine testers, as we shall
see later, and they may also influence audibility, although there is little
data yet on exactly how.

It is as well at this stage to examine shapes in some detail, looking
first at what might be expected from the geometry of the process. Fig. 10
shows the geometry and Appendix A contains the very simple basic

mathematics.
Dropouts Simplified

To keep the maths. down to my level I have made some rather rash
simplifications. We assume the following: 1. That no pressure pad is
used. 2. That a foreign particle between the tape and the head causes both
a uniform spacing over the track width and a sharp bend in the tape at
the point of contact. 3. That the particle is small compared with the front-
face curvature radius of the head. 4. That it is non-magnetic. 5. That it
moves across the head with the tape. 6. And that the tape wraps round
the head enough to always touch it on the side of the gap remote from the
particle (as shown in fig. 10) or on both sides if the particle is at the gap.
Some of these assumptions are true only sometimes, and some never,
but we can examine the errors in a moment.

From expressions (1) and (2) in the appendix, we find the length or
duration of a disturbance depends on the square-root of the front-face
radius R and the square-root of the particle size h. For example, take a
typical head with R = 1 inch (= 1000 thou’) and a particle with & =
1 thou’: 2g = 24/2 x 1000 x 1 = 90 thou’ approximately, or just
under one-tenth of an inch. At 74 in/sec. the disturbance will last about
12 milliseconds, at 13 in/sec. about S0 ms. (Note that this is not neces-
sarily the length of its audible effect, but there will generally be some
relation between one and the other.) Reducing either R or h to one-
quarter of these volumes, for instance, will reduce disturbance lengths
or times to half the figures given.

Evidently heads with very small front-face radii have some advantage
here; but it may be offset by more rapid wear—especially with pressure
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Fig. 8. High speed chart record, 10 Kc/s at 7%/2in|sec., quarter track.
Time-constant 10 milliseconds, chart speed 1 in|min. Modern standard-
grade tape; this kind of chart always looks much worse than the tape
sounds.

pads—and by difficulties with tape wrap-round and/or with long-
wavelength response kinks appearing uncomfortably high in the a.f.
range. Data recording systems, unworried by these disadvantages, do
often have such heads to reduce dropout lengths, however. Although,
as we shall see in a moment, the actual “depth” of a fluctuation may be
less than we would expect from this simple analysis, nothing short of
reducing the particle height & can reduce that depth under given
mechanical conditions except perhaps increasing the a.c. bias (see part 1).

Assumptions examined

The shapes of the ideal fluctuation are plotted on dimensionless axes
in fig. 11. The general form is similar to those in fig. 10 although there
are obvious differences in detail due to the rash assumptions listed above.
Let us first examine (2), which is never true. Tape is elastic, so that under
normal playing conditions it will stretch slightly in the area immediately
round the particle; but it is also stiff, so that it will usually curve mor
or less gently over the particle instead of bending sharply at that point.
The former tends to reduce the depth of the fluctuation, the more as the
track width is increased, the more as the tape is made thinner or more
elastic and the more as the tape tension is increased. The latter tends to
round off and broaden the bottom of the curve—more as the particle
becomes smaller—and will also make disturbances due to very small
particles longer than expected. Already the allowances for these effects,
sketched in fig. 11b, bring the curve much nearer to some in fig. 9.

Two of the other assumptions can be dismissed briefly. No. 3 is always
true in the sense that the whole thing gets out of hand if it is not. No. 5
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wrap-round without wrap-round

fig.9.

Fig. 9. Dropout Profiles. Medium-speed chart record of 5 Kcls at 178
in/sec, quarter-track. Chart speed 6 in|min, time-constant 100 milli-
seconds. Experimental tape with huge fluctuations.

is true if the particle is stuck to the tape or is part of it, but a loose
particle may roll or slip between the tape and the head and thus lengthen
the disturbance.

Pressure Pads

Assumption (1) is the most questionable, of course, but then the effect
of using a pressure device is itself pretty unpredictable, depending
entirely on the form of the device and the pressure it applies. It may
merely prevent the tape from fluttering against the head, or it may
localise any disturbance to the area immediately round the particle.
Provided the contact surface is resilient, it will tend to reduce both the
lengths and depths of fluctuations and it will probably have more
effect where there is no wrap-round than where there is.

No Wrap-Round

Assumption 6 is rarely true these days, especially on cheaper machines.
Here, the tape generally runs in a straight line past the heads, perhaps
just touching their gaps, with pressure-pads or whatever to preserve
head-tape contact. Examining the conditions briefly (fig. 12 and Ap-
pendix B), we assume in place of 6 that there is a large free length of
tape on either side of the head so that, if the tape is pushed out a small
amount at a point a little to one side of the gap, the amount of movement
at the gap will be nearly the same. The pressure devices will be ignored
for the moment.

The disturbance length and time for given conditions turn out to be
the same as for full wrap-round, but the curve is much fuller (fig. 13):
the arc of a circle, in fact, since the spacing is determined by the particle
following the circular front face of the head. One would intuitively
expect the subjective effect of such a fluctuation to be greater than those
of fig. 11 with full wrap-round. One would also expect much less modi-
fication of the circular form by the mechanical behaviour of the tape
since, by assumption, the latter is not flexed or stretched over the
particle, although in practice it must be to some small extent.

FIG.IO A.
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FIG.10B.

Fig. 10.Dropout Geometry, where the tape wraps round the front face
of the head; (a) general plan, slightly exagerrated (b) geometrical
diagram, much exagerrated. R=Front-face curvature radius, s=gap-
tape spacing, h=particle height, p=distance along tape from particle to
gap, q=distance from particle to point of contact with front-face

See Appendix ‘A’. (Continued on page 315)




For highest
quality equipment
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at lowest
possible prices

HI-FI FM TUNER, Model FM-4U
Available in two units which for your convenience are sold
separately: Tuning unit (FMT-4U—£2 15s. 0d. incl. P.T.),
despatched wired and tested, and I.F. amplifier (FMA-4U —
£12 6s.). Printed circuit for 1.F. amplifier and ratio detector.
Built-in power supply: 7 valves. Tuning range 88-108 Mc/s.
(illustrated bottom right). Total price £15 1s. 0d.

NEW: GUITAR/P.A. AMPLIFIER
Model PA-1. 50 watts r.m.s., 100 W.pk. output, 4 inputs for
guitars, mic., record player etc. Many features incl.: 2 heavy
duty speakers. Vol. indicator, variable tremolo, 2 channels.

Full specification sent on request. Available very soon.
£54 15s. 0d.

HI-FI AM/FM TUNER, Model AFM-1
Also available in two units as above: Tuning heart (AFM-T1—
£4 13s. 6d. incl. P.T.) and I.F. amplifier AFM-A1—£20 13s.).
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 £25 6s. 6d.

NEW! “OXFORD” DELUXE TRANSISTOR
DUAL-WAVE PORTABLE RECEIVER
Model UXR-2

Ideal for use in the home, car or as a personal portable receiver.
Features: — Solid leather case: Slide-rule tuning scale: Printed
circuit board: 7 transistors: 3 diodes. 7" x 4" Loudspeaker.
Full details available on request. £14 18s. 0d. incl. P.T.

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 selec-

tion, 3-position bias level and prmted circuit construction.
TA-IM £19 2s. 6d.

TA-IM and Collaro “STUDIO" .. £30 ]()s 0od.
TA-IM and TRU OX D83/2 - £47 2s. 6d.
TA-IM and TRUVOX D83/4 £45 55, 0d.
TA-IS (illustration Centre) £24 10s. 0d.
TA-IS and TRUVOX D83/2 £52 6s. 0d.
TA-IS and TRUVOX D83/4 £50 9s. 6d.

A WHOLE RANGE OF PACKAGED DEALS (INCLUDING

“CONNOISSEUR CRAFTSMAN” TURNTABLE and DECCA

fiss PICK-UP) NOW AVAILABLE TO SAVE YOU FURTHER
MONEY.

HI-FI EQUIPMENT CABINETS

A range of over a dozen 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 ease of assembly and “left in
the white™ for finish to personal taste, ready assembled cabinets
or assembled and fully finished cabinets, and has at least one
model to meet your requirements. Why not send forfull details?
Prices from £6 19s. 6d. —£29 8s. 0d.

ALL BRITISH MODELS AVAILABLE
ASSEMBLED.

PRICES ON REQUEST.
Deferred terms on orders over £10.

“Malvern”

|
MFS

Here are some other easy-to-build Heathkit Models for you

COTSWOLD HI-FI SPEAKER SYSTEM

This is an acoustically designed enclosure 26" x 23" x 142"
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. Capable of doing justice
to the finest programme source, its polar distribution makes it
ideal for really Hi-Fi Stereo. Delivered complete with speakers,
cross-over unit, level control. Tygan grille cloth, etc. All parts
precut and drilled for case of assembly and left “in the white™
veneered for finish to personal taste.

“COTSWOLD” MFS SYSTEM
Similar performance to standard “Cotswold™ but designed
for the smaller room. Size 36" high X 16%2" wide x 142" deep.
Either model. £23 4s. 0d.

Without obligation please send me

NEW! 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 mounting or free
standing. Size 10" X 7" X 4". Available shortly. £8 12s. 6d.
DELUXE 6 WATT STEREO AMPLIFIER Model S-33H.
A stereo/mono amplifier with the high sensitivity

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
construction. £27 19s. 6d.

necessary for light-weight ceramic pickups (e.g. Decca
Deram). Deluxe version of the S-33. £1517s.6d. § !

HI-FI STEREO 6 WATT AMPLIFIER Model §-33.
Attractively styled, completely self-contained. Printed}

circuit makes it easy to build. Only 0.3% distortion
at21/2 W/chal. U/1 output, ganged controls. £13 7s. 6d.

HI-FI MONAURAL AMPLIFIER Model MAS. An
ideal general-purpose reasonably priced mono amplifier,
5 watts output at only 0.5% distortion, has inputs for
Gram, Radio. Printed circuit board. Size 11" X 6%/8" X
4%4" high. £10 19s. 6d.

HI-FI SPEAKER SYSTEM Model SSU-1. This kit is
easily assembled. It contains twin 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). £10 17s. 6d.

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. Internal 600 Ohm N/1 load,
or external. £21 9s. 6d.

POWER-AMPLIFIER 12-WATT Model MA.12. Single
channel, ideal for stereo conversion. £11 9s. 6d.

TRANSISTOR INTERCOM. Models XI-1U and XIR-1U.
Ideal for office or home. Each Master operates up to
five Remotes. 9v battery operated.

XI-1U  £10 19s. 6d. XIR-1U £4 7s. 6d,

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. £19 10s. 0d.

TRANSISTOR PORTABLE RADIO Model UXR-1.
Superbly styled hide case, with golden relief and
crystal easy-to-tune dial: this completely self-contained
6-transistor dual-wave set performs brilliantly every-
where, even in a car. Reproduction is exceptionally
good. Printed circuit. 2 11s.0d.

SHORTWAVE TRANSISTOR PORTABLE Model
RSW-1. 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.
£19 17s. 6s.
TRUVOX D83/3 AND D83/4 TAPE DECKS. High
quality mono/stereo Tape Decks. .
D83/2 2-track for highest-fidelity. £31 10s. 0d.
D83/4 (identical presentation) 4-track for most econo-
. mical use of tape. £29 8s. 0d.

GARRARD AUTO/RECORD PLAYER Model AT-6.

COLLARO “STUDIO” TAPE DECK. Two tracks.
“Wow™ and “flutter” not greater than 0.15% at 7'/2"
p.s. Long Term Speed Stability better than 0.5%.

£17 10s. 0d.

SUGDEN MOTOR UNIT “CONNOISSEUR CRAFTS-
MAN”. Heavy duty motor, operating at 33%/s and 45-
r.p.m. Very heavy 12" turntable. £16 6s. 6d.

TICK
HERE

JUST POST THIS COUPON FOR FURTHER INFORMATION

A 4-speed stereo/mono-unit with manual or fully auto-
matic record selection: adjustable counter-balanced
arm. Fitted with Decca Deram -ceramic cartridge
£14 6s. 1d. or Ronette 105 mono/stereo cartridge.

£13 12s. 1d.

GOLDRING-LENCO TRANSCRIPTION RECORD PLAYER
Model G.L.58. Fitted with the G.60 pick-up arm and Ronette
105 mono/stereco cartridge, it has infinitely variable speed
adjustment between 33Y3 and 80 r.p.m. and four fixed speeds.
3%a4 Ib. turntable to reduce rumble, *wow" and “flutter™.

£18 19s. 2d.

A.M./F.M. TUNER

INTERNATIONAL MAIL ORDER SCHEME COVERING THE AMERICAN
HEATHKIT RANGE OF OVER 250 MODELS. For direct delivery from the
U.S. plant to your U.K. address. Illustrated American Catalogue and full details
of the scheme can be obtained from us at the nominal charge of 1/- post paid.

FREE BRITISH HEATHKIT CATALOGUE.

FULL DETAILS OF MODEL(S).........
Kindly write below in BLOCK CAPITALS

ADDRESS.........oii

S
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Profile of a Dropout—cont.

Summing Up

To summarise our conclusions so far. output fluctuations can be
reduced in both overall length and depth by:—(«) Increasing tape speed:
(h) Increasing track width: (c) Increasing a.c. bias: () Using thinner,
more flexible, more elastic tape: (¢) Increasing tape tension; (f) Using
pressure pads or similar devices: And in length only by: (g) Sharpening
the front-face curvature of the head. In addition. wrapping the tape
round the front face will probably make fluctuations less objectionable
while leaving the overall length and depth unaffected (unless a higher
tension due to the wrap-round itself decreases them).

All this might seem like treating the symptoms and’ ignoring the
causes. As mentioned before. the majority of dropouts heard in domestic
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. Fig. 11. Shape of fluctuation, with wrap-round: (a) ideal (b) allowing for
tape stiffness and elasticity.

use are due to dust and dirt settling on the tape and the recorder. Only
the user can prevent these by taking reasonable and obvious precautions
—it is surprising how many enthusiasts treat Lp. records with meticulous
care and yet cheerfully leave their tapes and machines uncovered during
the daily dusting and grate cleaning operations. For their part. the tape
manufacturers are thinking ahcad to future. even more stringent require-
ments for tape. The third and last part of this article will describe a
production dropout tester and some of the measures taken against the
appearance of unwanted irregularitics in the tape coating.

APPENDIX - THE IDEAL FLUCTUATION

A.——Full Wrap-Round (fig. 10). We have to find the spacing s between
the gap and the tape as the particle moves across the face of the head.
It is sufficient for this purposc to take s as an extension of the radius R.
although strictly speaking it should be taken as the perpendicular from
the gap on to the tape. First. we want to know the length of the distur-
bance from lift-off to touch-down. so to spcak. Invoking Pythagoras in
fig. 10b we find the following.

The Maths

g=1\ (R+ N> — R=\ I+ 2R,
or, since /i is verv much smaller than 2Rh.
g =1\ 2Rh.- —- — (1)
The length of the dxslurbancc is ewdently 2¢ and its duration
T = 2¢/v, where v is the tape speed, so
T=2\ 2Rh—

I

(2)

T

(A) FIG.12. (B)

' Fig. 12. Dropout Geometry, no wrap-round: (a) particle just touching
’ tape andfront face, (b) after lift-off.

Obviously ¢ is the maximum interesting value of p, for beyond
this value no separation occurs at the gap. To find s in terms of p. /i
and R we adopt a technique which my maths. master called *‘in-
spired unsimplification™; in other words, you worry at the thing
until it produces what you want. The first step of such a process
generally looks pretty simple, not to say silly: s = (R + §) — R.

(R+s)=+ R24+ (g —p>
Using Phythagoras again in fig. 10b,
sos =\ RZ4 (G —p?—R —i(3)
in which ¢ = \ RhA, from (1).

Expression (3) contains all the variables required either explicitly
or implicitly. However. it can be simplified by approximation and
still be accurate enough for our purposes. Rearranging and squaring
both sides:

s+ R2= R+ (g — p)2.
ors2 4 2sR+ R2 = R2 4+ (9 — p)2.
Ignore s2. which is very much smaller than 2sR. and we get
25R = (g — )~
g —p>
2R

In full. s

ors =

G 2Rh— R —(4)
2R
Varying p between O. at the gap. andg. at lift-oft or touch-down, will
now give the physical shape of the disturbance. The electrical shape,
i.c. the loss curve. is found by combining express (4) with that for the
spacing loss (mentioned in pt. 1):
Attenuation 4 = 55s//.

/. being the signal wavelength (= v ’/ where / is the signal frequency).
(\ 7Rh—/7)’(f3 —— . (5)

This can be plotted either against distance p or time 1 = p/v from
the gap. the shape of the curve being the same in either case.
B.— No Wrap-Round (fig. 13).

The argument is similar to that above. and indeed the expressions
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for the disturbance lengths and times are the same as (1) and (2).
For the shape we start as before: s 72 (R + s) — R.
This time, (R + §)- 2\ (R + /1)- — p2
sos=1\ (R+mh2—p2— R . (6)
which looks as awkward as (3) but is in fact much simpler. Examina-
tion of fig. 12 suggests that the loss curve might be the arc of a
circle. We.can check this by rearranging (6). squaring both sides,
and bringing variable terms to the left-hand side. giving
P4+ (R+95)2=(R+ M2
This is the equation of a circle of radius (R +/h) whose centre is
at the centre of curvature of the front-face. Therefore, provided we
plot in suitable units on the vertical scale (linear for the physical
curve or dB for the electrical) we can simply draw the arc of a circle
through three points: p = ¢ in either direction on the horizintal
axis and s = /i or A = 55h/z on the vertical axis (fig. 13). For those
who prefer the long way round. the equivalents to (4) and (5) are:
P2 ™

_ L)k ——(8)
2R

PLEASE MENTION THE TAPE RECORDER

WHEN REPLYING TO ADVERTISEMENTS




By M. F. Woodward

FUNDAMENTAL BUILDING

PART ONE

RRESPECTIVE of the quality of sound recording equipment, or

of the technique employed, the result of any recording session is
influenced for good or bad by the studio acoustic. Whilst the term
“studio acoustic’’ covers a multitude of phenomena, including intrusion
of unwanted sound, and problems associated with particular room
shape or size, the fundamental factor which affects the ‘“‘sound quality”
of a room in the majority of cases is. however, the reverberation period.

During a sound in any given space, the waves travel outwards from
the source at 1,100 feet per second until they meet some physical
obstacle in the space, from which they are reflected. All building
materials, furnishings and finishings have the power to absorb a pro-
portion of the sound falling on them, as well as to reflect some of it. and
thus the reflections of sound waves in a room gradually reduce as their
energy is absorbed by the various surfaces, until comparative silence
ensues.

The period of time taken for the sound to decay to one thousandth of
its original pressure (or by 60 dB, which is the same) is taken as a con-
venient yardstick for this state of comparative silence, and it is known
universally as the reverberation period. Widely varying times are quoted
as optimum for various purposes, from one third of a second and even
less for small “talks” studios to that of several seconds for the per-
formance of certain types of ‘“‘romantic/classical’” music.

Substantial Variation

The reverbe .on period is not necessarily constant at all frequencies,
quite often a ubstantial variation occurs in its length at the lower,
middle and upper frequency rauges, giving rise to unbalanced effects. |
have recorded organ music in a large Chapel with a 5 to 6 second
reverberation period in the bass, falling to a second or so in the upper
frequencies, the effect given to music being that of enormous bass
predominance and a ‘“‘treble hungry™ quality. Generally it may be said
that the middle and upper frequency reverberation periods should be
equal in length but that a small increase in the bass value for general
musical use is of advantage, with however, a reduction of the bass
value for rooms where speech is all-important. The upper frequencies
are most easily absorbed by average building materials and furnishings
and every care should be taken that no unnecessary absorption of them
takes place.

An example of the complexity of the rivalling claims to reverberation
periods is given in Table 1, where optimum times are shown for various
frequencies, volumes and duties. If ever an example was required of the
fallacy of the “‘general purpose™ hall or recording studio, here it is! The
reverberation period of any space is a function of the volume and the
area and quality of absorbents in that space. W. C. Sabine set down a
formula about 1900 relating the factors in an acoustically simple space as
follows:

049 V.

T=(A x a) + (41 X a1) + (A, X aj)
where: T=Reverberation Period (in seconds); V'=Volume (in cubic
feet); A=Total area of acoustically similar absorbents (in square feet);
a=Absorption co-efficient of the particular absorbents. The term
(A X a) is expressed in ““‘Sabins” and sometimes special absorbents are
tabulated directly in Sabins. (People, chairs, etc.)

For reasons outlined earlier, calculations of the reverberation period
should always be made in the bass (125 cps), middle (500 cps) and
upper (2.000 cps) frequency ranges, and for more detailed work much
closer intervals and higher frequency ranges are examined to ensure an
evenly balanced result.

Absorption Co-efficient

So far, no enlargement has been made upon the term *‘absorption co-
efficient™ which appears in Sabine’s formula. If one considers an open
window in a room, it is fairly obvious that sound falling upon the
opening will not be reflected back into the room, thus an *‘absorption
co-efficient” of 1.00 results. Following experiments in laboratories, other
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surfaces and materials have been classified in rclation to the “‘open
window” condition, so that a material with a co-efficient of 0.6 will
absorb 0.6 and reflect 0.4 of the sound falling upon it. Some absorbents
are comparatively more efficient at low frequencies, others are so at the
middle and high frequencies, and in this general quality lies the secret
of acoustic design, to select the right absorbent for the proper duty.

Before proceeding to examine the various families of absorbents I
should emphasise that the science is by no means an exact one, par-
ticularly for the non-specialist dealing with spaces of 6,000 cubic feet
and under. Sabine’s formula, although simple, is by no means the ulti-
mate, and it is not unknown even in recent years for rapid amendments
to be made to absorbents in new Concert Halls following live tests of the
actual (as opposed to the theoretical) acoustic! There is no substitute
for clear ears and crisp judgement in assessing acoustics, although a
theoretical appreciation of the principles involved is an indispensable
foundation from which to work. Time spent in assessing and, as
necessary, altering the reverberation period of a studio is never wasted;
microphone type and placing, and use of tone controls and filters can in
part compensate for a bad acoustic, but such tricks cannot be con-
sidered as anything but expedients.

Differing qualities
And now, after this grandfather-like homily, back to absorbents. I
have already drawn attention to their differing qualities, and these
enable them to be grouped conveniently into four sections of acousti-
cally similar properties, each section of which, surprisingly, comprises
similar types of building materials.
Group 1 (Table 2) are hardly absorbents at all due to their very low

Building 125¢/s 500 c/s | 2,000 c/s
Halls for speech R 1 3 3
(under 25,000 cu. t.)
Ditto (over 250,000 cu. ft.) R 1} 1 1
Multi-purpose Halls R 1} 1 1
School Halls
Chamber Music Rooms
(under 25,000 cu. ft.)
Multi-purpose Halls R 13 14 11
(over 250,000 cu. ft.)

*Halls for orchestral music R 13to2} [litold| 1told
(under 25,000 cu. ft.)

*Ditto (over 250,000 cu. ft.) R 21 to 3% [13to24 ] 13to2%
St. Paul’s Cathedral, London | A 7+ 61 S5
(with congregation)

Weingarten Abbey A 6 6 4
(with congregation)
Festival Hall, London-Full | A 14 14 13/1%

Table 1. Approximate reverberation periods (in seconds)

*For successful hearing of organ music it is my view that these figures
need to be increased by as much as 509/ for the shorter times.

The short reverberation period of the Festival Hall will be noted;
whilst ideal for precise and contrapuntal music, some critics have
voiced a wish for a longer reverberation period for the more ‘“ro-
mantic” typc of music. In the above table the letters R and A in the
second column indicate ‘“‘Recommended” or ““Actual™.



ACOUSTICS

Material 125c¢/s 500c/s | 2,000 c/s

Boarded roof soffit, below tiled

or slate roof, boarding # in. thick 0.15 0.1 0.1
Brick wall plain or painted 0.02 0.02 0.04
Concrete 0.01 0.02 0.02
Cork, linoleum, rubber flooring,

stuck to solid 0.05 0.05 0.1
Floor tiles (hard) or composition 0.03 0.03 0.05
Glass (32 oz. in windows) 0.3 0.1 0.05
Glass (% in. plate in windows) 0.1 0.04 0.02
Plaster on solid backing 0.02 0.02 0.04
Plaster on lath or plaster on

plasterboard over a small air-

space 03 0.1 0.04

1 in. soft fibre board mounted

direct on solid backing and

painted 0.05 0.10 0.15

Table 2. Absorption co-efficients for common building materials of

low absorbency (Group 1) (A!ll per square foor)

absorbency; they really perform as reflectors. Nevertheless, they should
be included in the calculation.

Group II absorbents (Table 3) are commercial products, designed, with
office blocks in mind, chiefly to absorb higher frequencies (typewriters
and speech). The name “‘acoustic tiles” generally applied to them should
not be taken to imply that they have a universal effect; the average
domestic room with its soft furnishings is often treble hungry enough
without further indiscriminate blanketing, and they should be used with
discretion.

Panel Absorbents

Group III absorbents (Figure 4) are a most valuable group about
which not so much is known, however, as with some of the other groups.
This group consists of panel absorbents which function by being set
into vibration by the middle and lower frequencies, and when the sound
source ceases, the cessation of the panel vibrations acts as a damper or
absorbent. In addition, whilst vibrating, the panel adds to the general
“loudness™ of the sound level and the hard surface possessed by the
majority of them reinforces the upper frequencies. The great musical
quality of some of the older music rooms and halls relies much upon the
properties of painted plaster on lath and polished hardwood panelling
and strip flooring (even reluctant hi-fi wives might react favourably to
a sitting room lined with hardwood panelling!).

Group .IV (Table 5) are miscellaneous but nevertheless important
absorbents, whose characteristics are sometimes assessed directly in
Sabine. Note the absorbent effect of air itself, which has quite an effect
upon the high frequencies, to the extent of .003 Sabins per cubic foot.
In a small Hall 40 x 12 x 15 feet of air will account for .003 x 7,200=
21.6 Sabins at 2,000 c/s, equivalent to some 36 square feet of typical
- ““acoustic tiles”. Below 2,000 c/s the effect is negligible.

Before leaving absorbents, one point should be made: that is, if a
permanent position for the sound source is selected in any room, the
surfaces surrounding it should be as sound reflecting as possible, but

i e

The photograph shows the Royal Festival Hall, London, one of the finest
concert halls in the country

otherwise absorbent surfaces should be as evenly distributed as possible,
unless a particular acoustic defect has to be treated. By means of the

. foregoing, the reverberation period for a room can be calculated (at the

three frequency ranges, at least please) and any acoustic deficiency
remedied by varying the absorbents. Those lucky enough to be able to
borrow equipment f or measuring the value will still find Sabine’s formula
and the tables useful for corrective purposes.

White Noise Tape

A reasonable substitute for proper equipment for measuring the
reverberation period, can be made up by playing a ‘“white noise” or
“warble tone” tape (in the appropriate octave band) and then stopping it.
Another tape recorder with an omni-dircctional microphone should be
used simultaneously to record the sound, its cessation and the resultant
‘““‘die away”’. By the use of a tape marking fluid (such as “Indicord”) and
simple calculation, or by running the tape through at a slower speed and
using keen ears and a stop watch, it should be possible to gain an idea
of the appropriate value. A homely, but nevertheless efficient method is
to clap the hands together and to record and analyse it, or to try to
assess (by ear) the time taken for the various frequencies to die away.
Sometimes, it is better to get a friend to clap his hands and to stand a

Material 125 ¢/s 500 c/s | 2,000 c/s
Perforated fibre acoustic tiles
£ in. thick 0.15 0.50 0.60
Fissured mineral tiles fixed to
plasterboard with } in. air space 0.18 0.83 0.82
Vinyl faced perforated tiles with
mineral wool backing on solid 0.10 0.57 0.70
“Acoustic Pyramids” (by The
Marley Tile Co.) with mineral
wool backing) 0.40 0.75 0.80
Perforated plasterboard (129
perforated) on battens backed
with 1in. rock wool plus 1in.
air space 0.18 0.90 0.45
Ditto, but with tissue paper back-
ing, on 2 in. air space 0.18 0.65 0.50

Table 3. Absorption co-efficients for typical commercial absorbents
’ (Group II) (Al per square foot)

Note: When selecting commercial absorbents, the co-efficients of the
particular products should be used in calculation in preference to those
typical ones given above. (Continued on page 319)
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FUNDAMENTAL BUILDING ACOUSTICS — Continued

Material and fixing 125 ¢/s 500c/s | 2,000c/s
2 in. Plywood on studs or battens
without porous material in air
space 0.30 0.15 0.10
Ditto, but with porous material
in air space 0.40 0.15 0.10
% in. match boarding over air
space on solid wall 0.30 0.10 0.10

(See also perforated plasterboard on battens, etc., and plaster on
lath in Table 2.)

Soft fibre board on battens on
solid backing or joists or studs 0.30 0.30 0.30

0.30 0.15 0.15

Ditto, but painted

Table 4. Absorption co-efficients for panel-type absorbents (Group III)
(All per square foot)

Note: When selecting commercial absorbents, the co-efficients of the

particular products should be used in calculation in preference to those

typical ones given above.

few feet away for any such aural assessment. I have heard a leading organ
builder test a Church on the same principle, by emitting a loud roar-
cum-screech, much to the horror of an elderly Churchwarden, who
searched suspiciously thereafter for evidence of cloven hoof, horns and
tail!

The points in this article cover, necessarily rather briefly, the funda-

Item 125 ¢/s 500 c/s | 2,000 c/s
Air (per cubic ft.) nil nil .003
Audience seated in fully up-
holstered seats (per person) 2.00 5.00 5.50
Upholstered seats (unoccupied)
(per seat) 1.30 3.00 3.40
Audience seated in wooden or
canvas/metal seats (per person) 1.70 430 4.70
Wooden or canvas/metal seats
(per seat) 0.80 1.60 1.90

Note: Audience or seating causes shading of the floor in auditoria and
this should be allowed for in reverberation times. Suitable adjustments
of the floor absorption in consequence of this shading are suggested as
follows:

At 125 c/s reduce tabulated absorption by 209,

At 500 c/s reduce tabulated absorption by 409

At 2,000 c/s reduce tabulated absorption by 609

Theatre Proscenium opening with
ordinary stage set (per sq. ft. of

opening) 0.20 0.30 0.40
Medium carpet on solid floor

(per sq. ft.) 0.10 0.30 0.50
Ditto«on hollow floor) 0.20 0.30 0.50

Curtains (medium fabrics) hung
in folds or spaced away from wall
(per sq. ft.) 0.10 0.40 0.50

Table 5. Absorption co-efficients for special items (Group IV)

mental principles of the reverberation period and sound absorption;
application of them to design of studios for varying duties, music rooms
and halls, is a matter of special consideration which I hope to consider
in a further article, together with a few notes upon sound insulation and
problems associated with room shape.

A Word of Advice

Before ending, I must offer one word of advice about acoustic treat-
ment of rooms, and that is to avoid wherever possible the use of com-
bustible materials. It is so easy to lose one’s self in enthusiasm for
creating an acoustically perfect room, and to create at the same time a
potential bonfire of highly combustible materials through which fire can
spread with appalling speed. A good principle is to use non-combustible
materials, or materials incorporating little or no combustible content,
and to avoid enclosed spaces for fire to spread unseen. The local Fire
Brigade is well worth consulting on these matters, I find them always
ready to help; it is remarkable how keen they are to do themselves out of
business!

Bibliography

It is usual to offer a bibliography for readers anxious to go rather
deeper into these matters than an article of this nature allows. There are
several books on sound absorption and acoustics generally, and any local
library should be able to provide a wealth of information on the subject,
but I would recommend the book called “‘ Acoustics, Noise and Buildings™
by Parkin and Humphreys, published by Faber and Faber.

I wish to acknowledge permission given by the Building Research
Station to publish extracts from “Building Research Digest”, No. 36
(revised), which has been used as the basis for Table 1, and wholly for
Tables 2, 4 and 5, quoted in this article.

A most comprehensive list of sound absorption co-efficients has been
set down by Evans and Bazley called “Sound Absorbing Materials”, and
this is published by H.M.S.O. at 3/-d.

The photograph of the Royal Festival Hall is reproduced by kind
permission of the London County Council.
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A REVIEW OF TAPE RECORDS

savage drum fantasy
tropicale

latin rhythms

beat

Teararing
Richard Campbell and Harry H. Cosa
Joss Bathuncourt and hls orchestra

{
—

PREVI OUSLY we have recommended selected tape records
from time-to-time without giving a full-scale review, but the number
of tapes awaiting critical listening has now been growing for some
months, so we have decided to devote more space to the subject in
future. This review will still be basically a “‘selection”, as pre-recorded
tape quality is somewhat variable and it would be pointless to give
details of tapes which were then condemned in the following
paragraphs.

We would like to remind readers that commercial tape copying is,
unfortunately, still not as consistent as disc pressing, so that good
copies of those we have rejected may be available and bad copies of
those we shall recommend may be around. However, we have judged
the tapes as received, and to give some idea of how selective we are,
the initial batch for this month totalled 15, but we shall mention only
nine as having sound quality and performances providing adequate
mono reproduction and good entertainment via moderate tape re-
corders at 3% i/s. The one stereo tape in the bunch passed without
reservations.

* * *

Our ten tapes cover a wide range of music to suit all tastes, but a
selection of waltzes which should delight everyone is included in
Waltzing in Vienna Vo. 2 on World Record Club TT 194. Josef Lanner,
Carl Ziehrer and four members of the Strauss family are represented by
pieces rich in the gayest Viennese tradition, played by the Vienna
Volksoper Orchestra under Josef Leo Gruber. It is true that you can

A NEW REGULAR FEATURE

start the tape anywhere and hear similar sounds, but the pieces have
considerable individuality, and for anyone wishing to give an old
fashioned waltzing party in this age of “‘the twist,” this is the tape.

* * *

In a different Viennese spirit is Beethoven’s Symphony No 2 and
Sonata No 30in E Maioron WRC TT 193. The symphony is played bv
the London Symphony Orchestra under Josef Krips and is given a
good performance with plentv of drive and tautness, yet with loving
attention to the woodwind passages in the best Krips manner. The
sonata is played by Ernst von Dohnanyi and receives a slightly tame
performance in comparison.

* * *

For music in utterly different vein we turn to Mike Simpson and his
Orchestra on Saga STG 8055. Called The Opposite Sides of Mike,
this is “bigband” stuff with very lively performances and recording.
Track One is “Big Beat” music in—to quote the box note—*". . . . the
strong, hot muscle-busting tradition”, while the other track carries
“Tempo Nuevo’ —more languorous stuff. If you like this sort of music
you will like this tape.

* * *

Another abrupt change of mood—but not century—comes with
Prokofiev and Villa-Lobos on WRC TT173. The Russian composer’s
Cinderella Ballet Suite is colourful music, very much in the tradi-
tion of classical ballet, and providing lively listening. Performance
is by the Stadium Symphony Orchestra of New York under Leopold
Stokowski. The Ugly Duckling by the same composer is sung by
Reginci Resnik (soprano); this work seems rather to go on-and-on,
but as it is sung in English the children may be interested. Villa-Lobos
is represented by Modinha from Bachianas Brasileiras, some rather sad
contemplative music for strings.

* * *

The 20th century joins hands with the 18th on our next tape, WRC
TCM33, in the figures of Hindemith and Mozart. Joseph Fuchs, violin,
joins the London Symphony Orchestra under Sir Eugene Goosens in

work being No. 3 in G Major. The Hindemith work is interesting but
may seem a little “spiky” to many readers. The Mozart, on the other

hand, sounds absolutely delightful, receives a wonderful performance
and is given a very authentic-sounding recording. We were so beguiled
by this tape that it was played again when all the others were finished —
we think this is really fine Mozart.

* * *

From 18th. century grace to modern foot-tapping rhythms with The
Modernes on Saga 8075, called Swingin’ Easy. This tape is best sum-
marised by quoting from the box note: “It is merely a fine job of record-

b PROKOFIEM
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Prokofiev: The Ugly Duckling

Villa-Lobos:Modinha Bachiwnsas Prasii

' BEETHOVE!
' Symphony No. 2%
Sonata in E, Op. ]GS_'-
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ing and performing some good tunes, tunes that you and thousands like
you have enjoyed over the years.” There are 16 tunes altogether, and
both playing and recording are extremely crisp and lively. The rhythms
are very catching indeed, and this tape should be excellent for dancing
parties — or even simple foot-tapping!

® * *

A very different type of popular music is found on WRC TT 195.
This is Vol. 2 of Ellington in Concert, with Duke Ellington and his
Orchestra recorded at a public concert given at Cornell University as
long ago as 1948. Track One carries five separate items, while the other
track has a long medley and the Tattooed Bride. As is customary in the
world of jazz, all the individual instrumentalists are named—and very
good most of them are. The immediate post-war years were an odd time
forjazz, as is evidenced by this tape with its rather noisy arrangements
of ‘pop’ songs of the time. At that time jazz had neither the virility of
traditional or the sophistication of modern, but Ellington collectors will
no doubt buy this tape and disagree.

* * *

The last 3%/4 i/s mono tape brings us full-circle back to Music of
Johann Strauss on Saga STG 8081. Performance is by the Musical
Arts Symphony Orchestra conducted by Leonard Sorkin. Items in-
cluded are: Overture to Die Fledermaus; Pizzicato Polka; Blue
Danube; Emperor Waltz; Perpetuum Mobile; and Tales from the
Vienna Woods. These are pleasant and clearly recorded performances
of famous and well-loved pieces, and a particular plum is the Pizzicato
Polka, which sounds delightful and realistic when played via wide-
range equipment.

* * *

We remain across the Atlantic for the composer Aaron Copland, but
cross back for him to conduct the London Symphony Orchestra in a
performance of Symphony No. 3 on WRC TCM 34. As with much of
Copland, this is essentially music of the desert, with many suggestions
of the wide open spaces of the prairie. Lonely woodwind passages
contrast with full orchestral climaxes in a manner suggestive of Shosta-
kovich—such are ideological boundaries in music! This is a remarkably
rewarding modern symphony which suggests that the names of Copland
and a few other serious American composers will join a handful of
jazz-men in outlasting 10,000 “pop” vendors.

Talk of better quality reproducers brings us to the three 7Yz i/s stereo
tapes in this month’s batch. Beat Tropicale on Saga STE 3023 features
José Bethancourt and his Orchestra, with Harry Coon and Richard
Campbell on drums. Bethancourt is a Latin-American musician of some
repute who plays a famous marimba and is accompanied here by the
flute, guitar, piano, bass, timba, bongos, gourd, maracas, sencerro,
claves and timpani which make up his orchestra.

The first part of the tape carries five Latin pieces using various of the
above instruments to produce some very enjoyable sounds, followed by
Savage Drum Fantasy, an interesting and occasionally eerie medley
for percussion featuring the two named drummers. This last section
makes use of complex sound-on-sound recording techniques to produce
effects which are new and worthwhile in their own right. One item,
Tombs of Cameroon, is described as “‘spirit ululations echoing gauntly
through the reaches of vaulted sepulchres”. The whole thing is very
effectively done, and the relief arising from the spaciousness and clarity
of stereo is very noticeable after several hours of 3% i/s mono. This
tape admittedly uses stereo in a gimmicky fashion, but somehow one
senses a pleasing restraint and the sounds produced are certainly
colourful and interesting.

It is some time now since the World Record Club issued its Stereo
21 tapes, and we have two of these not previously mentioned. STT 52
carries sharply constrated music in the form of the Bliss Checkmate
ballet suite and Handel’s Water Music, followed by a set of Act
Tunes and Dances by Purcell. The Sinfonia of London is conducted
by Sir Arthur Bliss. Checkmate has plenty of colour and bite and
is given a clear vivid recording, while the Handel sounds extremely
natural and real, with just the right sort of weight in the bass to give
one the feel’ of the concert hall. One of the sections includes a very
striking episode for treble recorders which warms one’s heart to these
delightful instruments.

Tchaikovsky fans will like the coupling of Francesca de Rimini
and the Hamlet Fantasy found on STT 98. The Stadium Symphony
Orchestra of New York is conducted by Stokowski and produces a
rich full-bodied sound ideally suited to this type of music.
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ARE YOU SO BLINDED BY VARIETY AND
TECHNICAL SPECIFICATIONS THAT YOU CAN'T
DECIDE WHICH TO BUY?

Don’t worry ! Tape Recorders are a specialised
subject and you must get expert advice. You certainly
won’t get it from most shops, but you can from us—for
nothing. Who are we? The biggest specialists in the
country, who sell more machines than any other dealer,
that’s who!

Wherever you live (our Mail-Order service covers the whole of the
British Isles), we offer you the best terms and service available, INCLUDING
18 MONTHS FREE H.P. ON MOST MODELS. Interested enough to know more ?
Full details of all our terms and free brochures on all the best makes are yours
for the asking:
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MODERN
BATTERIES

NTIL recently, if you wanted a dry battery for a torch, pocket radio

or portable tape recorder, it was merely a question of obtaining one
(or more) the right size for the job. All comparably sized batteries gave
virtually the same performance, since they used the same basic chemical
system. Now, however, two striking new cell systems have been developed,
both giving an improved performance. Batteries using these new systems
are beginning to find their way into the shops in increasing numbers—so
that now you can choose a type of battery as well as size. For portable
tape recorder enthusiasts this is exciting news indeed: the improved
performance of the new systems means more running hours per battery
change, with less distortion, wow and flutter as the batteries age.

Performance and Cost

What are these new batteries? How do they compare—in performance
and cost—with the\“old faithfuls”? Which one should you choose?
These are some of the questions that will be asked over and over again
during the next few months. In this article we shall attempt to define
some of the answers.

The dry cell or battery (a battery is a group of interconnected cells)
with which we are so familiar is known as the ““ Zinc-Carbon * after the
materials used for the electrodes, or the * Leclanché * after its inventor.
It is called a “dry cell ” although, paradoxically, one of its comporfents
is—must be—wettish or damp. Also it is known technically as a primary
cell, which simply means that once its energy has been released it is of no
further use and can be discarded. A secondary cell is one that can be
re-activated, such as an accumulator or car battery.

Mercury Cell

The first new system—developed during the war—is known as the
*“ Mercury-Zinc-Alkaline > or more simply the “ Mercury ” cell, and is
often referred to as the ““ Ruben-Mallory ” or ““ Mallory * cell after its
inventor and manufacturer. The most popular name for this type of
primary cell will probably be “Mercury”, since the second new develop-
ment, known as ‘““Manganese Alkaline”, is also from the Mallory
stable.

The Mercury system is extremely powerful, and lends itself admirably
to miniaturization. It has made possible such applications as * within-
the-ear ” hearing aids and electric wrist watches—where other types of
battery could not be made small enough and powerful enough to be of
lasting use. The smallest commercial battery in the world is, in fact, a
Mercury type. Mercury batteries have been commercially available in
small sizes and packs to meet specific replacement requirements for some
years, but now they are also being made available in conventional single
and multi-volt sizes.

Manganese Alkaline

The second new system, Manganese Alkaline, has been available for
some time in America, and is now being manufactured in this country
in five popular single volt sizes. The batteries can stand up to heavy
current drains better than normal types, and are being selected by many
manufacturers for powering motor drives in recorders, cameras and so on.
Broadly speaking, all three systems—Zinc-Carbon, Mercury and Man-
ganese Alkaline—work in the same manner. Each contains two metals or
metallic compounds separated by an absorbent or gel saturated with the
electrolyte. When the cell is being used, an electric current is created by
electrochemical action. The amount of energy stored by the three cell
system differs, as does their ability to provide that energy. The capacity
or ability to do work is determined by the performance of the cell under
operating load conditions in the device it powers: its capacity cannot be

“determined by making simple off-load voltage measurements.

The amount of work a Mercury cell will do can be quoted, with
reasonable accuracy, in terms of ‘ milliampere-hours ”’ (mA-H). Thus,
if a cell has a capacity of 10,000 milliampere-hours, it will provide 10
milliamperes for 1,000 hours—erring on the favourable side—or 100
milliamperes for 100 hours. Provided that a maximum specified current
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is not exceeded, the power providing ability of the Mercury cell is
practically independent of ‘the current taken or the frequency of usage:
it could provide the expected service in one continuous session if called
upon to do so. This is also true to a large degree of the Manganese
Alkaline cell system, though these batteries are a little more susceptible
to the frequency of usage and the amount of current taken: their life
is extended when used intermittently, and performance is improved
slightly at the lighter currents.

Dependent on current drawn and frequency of use

The power providing ability of Zinc-Carbon batteries, on the other
hand, depends almost entirely on the amount of current drawn and the
frequency of use: their expected life is shortened considerably when they
have to provide heavy or sustained currents. This is best demonstrated
by comparing the life of the three cell types under similar load conditions.
One point should be mentioned first: the period of usage is deemed to be
finished when the cell voltage drops below a certain level. Just what this
level is depends on the application—some equipment will still give
acceptable operation when the voltage is down to 0.7 V per cell, others
will not work properly after the voltage has dropped below 1 V per cell.
For comparison an end-of-life voltage of 0.8 V has been taken.

A Zinc-Carbon battery. (U2 size) can supply a continuous current of
50 mA for some 70 hours. A comparably sized Manganese Alkaline
battery (Mn-1300) under the same conditions lasts for about 200 hours,
and the Mercury battery (ZM-42) lasts 300 hours. With a continuous
current drain ten times greater (500 mA), the life of the Zinc-Carbon
cell is drastically reduced to some 2 hours, while the Manganese Alkaline
and Mercury types last about 14 hours and 30 hours respectively.
Under continuous usage conditions, therefore, the Manganese Alkaline
cell outlives the Zinc-Carbon type by 3 times for light loads, 7 times for
heavier loads: although only one size of cell has been compared, these
results are typical. Mercury cells last from 4 to 15 times longer than
Zinc-Carbon cells, depending on the load conditions.

Rest periods required

Zinc-Carbon cells do not fare well under continuous or heavy loads
because of an internal polarising action—a film which forms causing
resistance to the flow of energy. If the cell is given a “ rest ” every so
often, the resistance is reduced and its life is extended. An idea of this
can be gained from the fact that a Zinc-Carbon battery which would
last, say, 60 hours when used 8 hours a day, five days a week, can be
expected to last for up to 100 hours when used only 2 hours a day, five
days a week. The life of a Manganese Alkaline cell is also improved
under intermittent use. A Mercury cell gives substantially the same
results however it is used. (Continued on page 324




IRISH

Precision, neatness, exactitude . . . are these things important to you?
Is this your way of working, your way of life? Specialists who take
pains to achieve the highest standards in sound reproduction are
turning to Irish tape. People like Tandberg recommend it. Irish has
built-in qualities that will help you achieve perfection. The unique
Ferrosheen process, exclusive to Irish, produces a mirror-smooth
surface—a surface that is microscopically perfect. Precise perfection
of tape/head contact provides exceptional high frequency response.
Head wear is minimal. External lubrication is unnecessary with Irish,
there's less oxide abrasion, no lubricant build-up. Minimum drop-out,
maximum reduction of background noise. Every Irish tape carries a
1009 unconditional guarantee of perfection. Your Irish tape stockist,
and other details including technical data, from A. C. Farnell Ltd.,
Hereford House, Vicar Lane, Leeds 2. Telephone: Leeds 35111,

Only Irish tapes have free ‘Signature Binding' kit for authentic library-style filing—
simulated Moroccan leather with 23-carat gold foil for simple tooling. ‘IRISH’,
‘FERROSHEEN" and ‘Signature Binding' are registered trade marks of Orradio
Industries Inc., Opelika, Alabama.
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MODERN BATTERIES —Continued

The operating voltage of Mercury cells under loads at rated drains
is virtually constant—within 0.1 V or so—for almost their entire life.
Only within a very short period at end-of-life does the voltage drop,
but then it drops quickly. The voltage regulation of Mercury cells is so
good on the lighter current drains that they are used as voltage standards
in laboratories—supplying a useful current in the bargain!

Completely Leakproof

How long can a battery lie around unused ? The chemicals inside a cell
tend to react with each other before and in-between periods of usage.
This ““ local action ”, as it is called, reduces the life of the cell, so sub-
stances are included to minimize the effect. The potential capacity of a
Zinc-Carbon battery is reduced by about 109, after a year’s storage at
normal ‘““room ” temperature (21°C). Heat increases the local action
considerably with this type of cell, the capacity being reduced by about
409 within 4 months if kept at 45°C. The newer cells can be stored for
far longer periods before losing any appreciable capacity: it is claimed
that they lose only about 79 of their capacity after two years at 21°C.
Mercury cells lose only about 159 of their capacity after 5 years when
stored at 25°C. Naturally every precaution is taken by wholesalers and

"The batteries réédihg from left to right are:—Mn-1300, D size; Mn-l 400,
D size; Mn-1500, AA penlight size; Mn-2400, K or AAA size; and
Mn-9100, N size

stockists to ensure that the batteries are kept in a cool place, so that they
are as fresh as possible when purchased. Anyone who has had experience
of a leaking battery will appreciate the damage it can cause to electronic
and photographic equipment. Manufacturers were quick to realise this,
and for some time a leakproof version of the Zinc-Carbon battery has
been available. Both new types of cell are constructed to be completely
leakproof, and a special vent is included to let only gases escape from the
cell under adverse operating conditions—such as a continuous short
circuit—thereby insuring against damage to the equipment.

Storage life

Most battery powered electric door bells, gas lighters, etc., work
efficiently on a Zinc-Carbon battery—and the benefits of one of the
newer cells would hardly be appreciated. But in a battery powered tape
recorder—especially one that is used for long periods at a time—the
newer cells would give a far better overall performance, and would cut
down the frequency of battery changes. For applications that put a high
continuous load on batteriess—camera drives, tape recorder drives,
and so forth—the Manganese Alkaline is probably the most efficient.
Mercury batteries provide voltage stability and long life as well as
miniaturisation within their capacity rating, making them ideally suited
for transistor radio sets and amplifiers, hearing aids and powered camera
irises. Without doubt, the initial outlay for a Zinc-Carbon battery is less
than the other two types, Mercury batteries being the most expensive.
There is no doubt either that for the heavier current drain applications,
the Manganese Alkaline and Mercury batteries are more economical
to run than the Zinc-Carbon types—used intermittently or continuously.

What about the future? Battery development and research is going
on at breakneck speed—although it takes many years for a new system
to be perfected and made a practical proposition. New materials, new
combinations, new ideas, the need to keep pace with trends—it seems
almost inevitable that more battery systems will become available,
and with them, further improvements in equipment design.




I hope I will be forgiven if I allow a little pride to creep into my

column this month. It seems difficult for me to realise that the first
“Workbench” article appeared in print about four and a half years ago.
This thought prompts me to recall the first occasion that I came up
against this business of tape recording. It must have been about 1950,
I was connected with an amateur dramatic society at the time,and for
one production some complicated sound effects were needed. Most
were available on 78 r.p.m. discs, but some were recorded on tape

An early model
of the Wright
and Weaire
tape deck

*

from the original. Eventually the whole sequence, disc and live, was
put on tape to avoid mistakes, highly irregular as I later realised, but
most valuable..The recorder, as I recall, consisted of home-built ampli-
fiers attached to a Wright and Weaire deck, remarkably similar in
operation and appearance to their current models, which speaks highly
of the basic design. I have no idea of what the performance was really
like, probably it was atrocious by present day standards, but it did
seem to be magic at the time and made me determined to find out more
about this tape recording business.

The Hard Way

It was actually about a year later that I finally purchased a tape deck
and started finding out the hard way. It’s true to say that I have been
learning ever since, but the most instructive period was when I worked,
for about three years, in the engineering section of a large tape recorder
firm. I soon found out one thing, however, that it does not pay to work
at one’s hobby—you just have not got a hobby any longer. How-
ever, quite apart from the invaluable technical knowledge and experi-
ence that I gained, I learned a lot, from customer contact, of the many
ways in which tape recorders are used (and misused!).

After the novelty has gone

The largest proportion of all machines sold, it seems to me, just
collect dust after the first novelty has worn off. There is little thatcanbe
done about this, since the owners of such machines are scarcely likely
to be readers of “The Tape Recorder”, but should any readers know of
instances such as this, then here is a challenge for you. Of those tape

»

“Can’t this firm ever forget it made toasters? . . .

e lape recorder workbench

by A. Bartlett Still

recorder owners who have their machines in regular use, there would
seem to be, or at least, this is the impression I have gained over the last
few years, three “‘classes”.

Earning its keep
There are those whose outlook is strictly utilitarian, their machine
has to “earn its keep”, quite apart from any pleasure it may give in
respect of recording music, etc. There are obviously many ways in
which tape recorders can become a necessity rather than a luxury, but
it is not always appreciated, perhaps, by the ordinary owner, just how
useful his machine could be.

Scope for creative work

Another group, in my own private sub-division, is represented by
those who experiment with their recording. Again, we have a very
wide field, nature recording, effects recording, both real and artificial,
and one must also mention experiments in microphone technique,
both single, and multiple via a mixer unit. There is often scope for real
artistic merit and creativeness, as has been shown by some of the
entries for the recording competitions that are held from time to time.

Technicalities of Recording
My own interest, in common with quite a number of my readers, lies
more with the technicalities of recording. Indeed, I sometimes feel that
I have to keep a careful watch lest I become like one of those ‘“Hi-Fi
fiends” who “suffer the music in order to listen to the Loudspeaker™!

The Telcan
Sound and
Vision
Recorder

il 1!11 ‘¥
'*“\m ilu"

*

If one has a tape-deck of reasonable quality, however, there is so much
room for experiment with the electronics as to make an absorbing
hobby. Let there be no mistake, I have quite a large library of tapes, all
of my own recording, that gives great listening pleasure.

From the practical point of view, my hobby is suffering at the
moment. I am currently working away from home and, until we move
house later in the year, spare time in the workshop just does not exist.
My appetite for the future has been whetted by an advertisement in a
trade monthly for a T.V. recorder to sell at 59 guineas. It appears that
no technical details have been released, but the principle will become
known in due course. Suffice to say that the programme is recorded on
two-track standard audio tape. What really exciting news this could
be—and it could raise some interesting problems in respect of the
copyright acts!

PLEASE MENTION “ THE TAPE RECORDER " WHEN
REPLYING TO ADVERTISEMENTS.

HI-FI FOR BEGINNERS

This is the first title in a long-awaited series of Hi-Fi books,
and we recommend it thoroughly to every enthusiast.
PRICE 7/6d., plus 9d. postage.

Available from:
MILES HENSLOW PUBLICATIONSLTD,??Y MORTIMER STREET
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By RICHARD GOLDING

SOUND anvv CINE

T was Friday afternoon and not a flowery adjective was to be heard

in the sleeping streets of London’s Covent Garden but close by the
great market the head office of Stagesound (London) Ltd. was still
buzzing with activity on all its six floors. Even so, Bill Walton, Manag-
ing Director of Stagesound, managed to take some time off to conduct
me on a personal and detailed tour of his most interesting suite of
studios and offices. The six floors of the King Street building house a
studio large enough for a 16 piece orchestra, a main recording channel
for the make-up and transfer of effects and music tracks (either to tape
or disc), a tape-copying channel capable of turning out over 3,000
copy tapes per week, a library containing over 60,000 sound effects
and a complete film dubbing studio.

The resources of Stagesound are directed towards supplying a high
service to a very wide range of customers and, although the company
began some fifteen years ago by specialising in tailor-made sound
effects for the theatre it now caters also for a host of other sound
applications. Television, Sound Radio, Documentary and Industrial
Films make ever-increasing demands. Public Relations Officers,
recognising the potential of recorded sound for sales conventions,
fashion shows, civic functions, annual general meetings and many open
air events find their problems eased by using the many facilities ‘of
Stagesound. Son et Lumiére soundtracks now have a special place in
the Stagesound scheme of things.

Effects and Music Library

In the basement library all the master tapes of the 60,000 effects are
available. These effects can be supplied recorded on any medium for
use in theatre, television and sound radio, films, trade demonstrations
and exhibitions. All the well-known background music libraries are
held here so that a producer may select all his music and effects in
one place—thus saving time. Stock effects can.be combined, mixed,
or altered as required, and copies will be supplied exactly as required.
In no circumstances are master tapes allowed to leave the building,
and all effects and music must be selected there. An appointment should

Main Dubbing Channel for Theatre Effects at Stagesound.
be booked at Reception to hear material. Copies can be supplied at
short notice and an overnight service is operated for transfer.

In the basement is also the main recording channel No. 1. for the
make-up and transfer of effects and music tracks. Apart from editing
machines, this channel is equipped with two disc recorders for Stan-
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Bill Walton in Studio B Control Room recording . . .

dard, E.P. and L.P. disc cutting: nine quarter-inch tape recorders
allow tape copies to be supplied at any speed, either full or half track
and there are four disc replay units. Comprehensive mixing and
equalisation facilities are installed.

Close by is channel No. 2 which is equipped to undertake multi-
copy tape production. It consists of one Master recorder and ten
slaves, plus comprehensive characteristic and mixing equipment.
Normally this channel turns out over 400 copies every day and is
responsible for the duplicating of recorded radio programmes which
are sent out all over the world. A normal week’s output in this channel
alone consumes over a half-million feet of Emitape.

Ground Floor Reception

All divisions are represented at “Ground Floor Reception™ and it is
there that all enquiries are made in the first instance. The ground
Floor also contains Studio B, which is the main sound recording
studio. The studio is large enough to cope with an orchestra of 16
and has easy access to the street for instruments to be brought in. A
grand piano is available in the studio. Great care has been taken in its
construction so that plenty of daylight is available, both in the studio
and control room, giving pleasant working conditions. Indeed, one of
the features that appealed to me most was this emphasis on ease of
working. Everything around the Stagesound building was so very
clean and bright with hardly a foot of space wasted.

In Studio B up to 12 microphones can be used, and twin turntables
are fitted for playing in effects or music. Tape backing tracks may be
used and a comprehensive range of echo is available. The usual
facilities for light cueing, talk-back, fold back and accurate timing are
incorporated. This studio, apart from many varied jobs, is responsible
for some six hours of recorded radio programmes for overseas radio
stations every week. Programme lines are also available for direct
transmission by land line or to link up any of the other studios or
recording channels for more complex programmes.

First Floor Radio Suite

On the first floor is the Studio C, designed for the reception, pro-
duction and transmission of radio programmes direct to overseas
stations by GPO Private Programme Circuits. The company has a
number of Private Programme lines which go to the International
Maintenance Centre of the GPO. From the IMC, these private
lines can be routed to any part of the world covered by GPO cables,
or to short wave transmitters at Berne to beam signals not covered by
lines. This means that from Studio C a commentator can talk direct to
any part of the world. ’

Stagesound has a regular programme service to New York for the
RKO Network and Mutual Broadcasting service, and for some four



years has been responsible for all direct news from Europe to these two
stations. Regular morning reports are received by line from their
correspondents in European capitals and recorded on tape. The
London correspondent then edits them into a complete news picture
for the day and adds the London news to the programme. The com-
plete 13 minute programme is then transmitted direct via line to the
New York transmitters of the companies concerned.

The Control Room

The Control Room is relatively large and allows for the increase
of equipment needed for more complex programmes. The standard
facilities allow for 3 programmes to be brought in and 2 programmes
to be transmitted at the same time. The control engineer has 6 control
lines to enable him to talk direct to overseas stations and provision is
made in the studio for the commentator to receive instructions via head-
phones either from the control room or direct from the overseas station
to whom he is broadcasting. Television is available in the studio so
that he cancomment on an outside programme being televised.

Son et Lumiére tracks are prepared in the studio on stereo. Two
lots of information are required for this type of soundtrack, for you
have many situations where two things are going on at more or less the
same time — horses arriving in the castle grounds, for instance, while a
prisoner is being tortured elsewhere in a dungeon. Son et Lumiére is
mainly the department of Bill Walton himself, for he loves the complexi-
ties that this envolves. He estimates that for each Son et Lumiére pro-
duction he uses over five miles of tape in compiling one three-quarter
hour track. Another section of his already busy life is taken up in
installing and testing out new equipment. An Ampex Master is shortly
to be added to Studio C and he will live with it for six months after
which he will hand it over to another of his staff. The reason for this
is that he must know everything about the new machine before handing
it over—its capabilities, its limitations —and when he hands it over he
must be sure that it works perfectly from every technical and opera-
tional point of view.

Multi-Tape Copying Channel

Going up through the second floor, which is mainly composed of
offices, we arrived at Channel 4. on the third floor. This is a multi-tape
channel that can make copies, at any speed, or either mono or stereo
tapes. When in operation this channel normally turns out over 500
copy-tapes per day. (with Emiguides, probably four times this number).
The two Masters are EMI Type TR90 machines, with various head
set-ups so that they are capable of replaying tapes of either full track,
top track, bottom track or stereo recordings. The two machines are
provided so that two tracks of unrelated recordings can be transferred
to the copy tapes. A unit is provided to control the level and frequency
characteristic of the copy tapes. This control desk can then feed up to
15 copy recorders which have been supplied by EMI. This channel
is normally employed in providing music copy tapesfor use in factories,
offices and shops.

Two other features on the third floor are the Stock Store containing
the day-to-day running stock of tape and magnetic filf used in the build-
ing, and the Film Cutting Room which is equipped with an Editola
machine and a four-way editing bench. This room complements the
floor above.

Film Dubbing Studio

The last floor is entirely devoted to film dubbing and consists of
the dubbing theatre, quite a large and well lit room, the re-recording
and projection room and the control room. Most of the film equipment
is supplied by Westrex and consists of: One 35mm projector with pro-
vision for running unmarried prints; One 16mm projector with optical
or magnetic sound; One 16mm magnetic and one 35mm magnetic
recorder; Four 35mm magnetic and two 35mm optical reproducers;
Four 16mm magnetic reproducers; One 35mm optical or magnetic
loop reproducer; One 16mm magnetic loop reproducer; Full post-
sync looping facilities. All this equipment may be run on sync supplies
or in interlock at 24 fps or 25 fps (TV). The 16mm reproducers and
recorder may be arranged for edge or centre track operation.

In the control room a 12-way mixing console is sited which can be
split to work stereo if required. A comprehensive range of equalisers
(any equaliser on any key) and compression is available. Up to 6 non-
sync record units are available and facilities are provided to replay
Y4in. tape loops as well as straight spools. A TR90 %ain. full track
recorder is also installed. Full talk-back intercom and arc light facilities
are installed and an electronic footage counter is coupled to both pro-
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Bill Walton (left), The Dean of Worcester (right) and Christopher
Ede (top) planning Son et Lumiére for Worcester Cathedral.

jectors. The footage counter is set below the screen in the dubbing
theatre and is large for easy reading. Line facilities make any of the
other studios or channels available to be used in conjunction with this
suite.

" I was able to discuss with Bill Walton some of the small problems
that forever haunt the recordist. Extraneous noise, for example,
and the difficulty of suppressing it — the hundred and one little wheezes
of the accordeon —the breath noises of flutes —the cuff buttons striking
desk edges—and the jingle of the female commentator, her earrings
and her charm bracelets. The script noise is the main problem, however,
especially when the script is written on rice-paper as with the Chinese
(Stagesound receive commentaries in 63 languages).

Stagesound and the Amateur

We also, discussed, the attitude of Stagesound towards the amateur
film maker. Bill Walton indicated that he had a healthy respect for
amateurs in the theatre (there are 6,000 registered dramatic’ groups
using Stagesound Effects) and that he would like to help the film
maker as much as possible. In fact, he had investigated the possibility
of 8mm stripe but at the moment he was waiting for further develop-
ments before committing money and equipment in that direction.
However, all the film dubbing studio equipment was at the 16mm
amateur’s disposal, the only snag being the high cost of dubbing a
complete track. He was prepared, however, to suggest ways to cut
out unnecessary work so that the film maker would spend only £20
instead of, say £200.

There was no time to discuss anything more; for instance the Stage-
sound Service Division which has developed its own ‘brain equip-
ment”, providing complete control of programme switching and
sound level adjustment for use in Son et Lumiére, or the extensive
hire services of most complex equipments; but this is all another side
to Stagesound of London.

Stereo hi-fi is cheaper than you think @
a postcard will bring you IDEAS IN HIGH FIDELITY
LISTEN — LOOK — COMPARE — good sound and

good looks — NEW SCANDINAVIAN LINE FURNITURE
9 p.m. daily including Saturday Closed Thursdays. MAI 8855

LONDON

10 a.m. to




from the Mail Ovrder

New, Bigger Showrooms
Mean an even Wider Choice

Service run by

TAPE SPEGIALISTS

FOR TAPE ENT

HUSIASTS

A friendly welcome awaits you at our
bright new showroom extension.
Here you will find a lavish array of
equipment 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 pos-
sible with an advanced Tape Recorder.
Get in touch with us now. We have
thousands of satisfied customers and
a reputation for generous part ex-
change, reliability and specialist
service.
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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—in-

MACHINE OF THE MONTH

BRENELL MK. 5 Series 2 69 GNS.

A new machine with a redesigned amplificr
giving improved frequency response at all
speeds on both record and playback.

4 Speeds: 17/s, 3'/4, T/2 and 15 i.p.s.

3 Independent motors

Output 4 watts.

No Interest Terms, £7.9.0. deposit, and 12
monthly p’mts of £5.8.4.

Also available on H.P. Terms, 18-24 months
to pay.

S5AN 85 gns, Brenell
Mk. 5/2 69 gns,
Brenell Mk. V “M” 88
gns, Revox Stereo 110

Type “A” 105 gns,
Grundig TK46 99 gns,
and hundreds of others.

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

“PLUS FIVE”
SERVIGE

©® Generous part
exchange
allowances.

® No interest terms —
lowest deposits.

@ Off-the Shelf
delivery from the
biggest range -
under one roof.

® rree servicing and
freedelivery.

Bargain Basement!

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

® Optional personal
insurance.

NO INTEREST
TERMS !

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

% CASH FOR YOUR TAPE RECORDER

or HI - FI.
Highest cash offers for good equipment . ...
get in touch today!

able).

Home demonstrations in the
London area gladly arranged.
By return enquiry service.
Agents forall makes.

7
Tapeoe reoorder%

(Earlsfield) Ltd.
Mail Order Department
264/266 (TR) Upper Tooting Road,

London, S.W.17.
Telephone: BALham 7710

ELEGTRONIC
WORLD

is by far the cheapest
HIGH QUALITY TAPE
on the market

*  Acclaimed by experts

Reprints of reviews available

* Backed by our Guarantee
If you are not completely satisfied
with any purchase, we undertake to refund
the full price plus your return postage

POST COUPON NOW!

Al Wil Il Il NN BN BN EE
DE VILLIERS (Electronic World) LTD.

16d Strutton Ground, London, S.W.I

STANDARD PLAY (Acetate base)
3 in. spool 175 ft. 4 spools for 18/-

or 48/- dozen
4 in. spool 300 ft. 4 spools for 26/-
5 in. spool 600 ft. 2 spools for 26/-
52 in. spool 850 ft. 16/— per spool
7 in. spool 1,200 ft. 19/- per spool
ARCHIVISTS’ GRADE (S.P. Polyester)
7 in. spool 1,200 ft. 22/6 per spool
LONG PLAY (Acetate Base)
7 in. spool 1,800 ft. 28/-
LONG PLAY (Polyester Base)
3 in. spool 225 ft. 4 spools for 22/-

or 60/- dozen
4 in. spool 450 ft. 2 spools for 21/-
5 in. spool 900 ft. 2 spools for 35/-
52 in. spool 1,200 ft. 24/- per spool
7 in. spool 1,800 ft. 31/~ per spool
DOUBLE PLAY (Special Polyester Base)
3 in. spool 375 ft. 4 for 40/-

or 108/- per dozen

4 in. spool 600 ft. 2 for 30/-
5in. spool 1,150 ft. 27/- per spool
52 in. spool 1,750 ft. 35/- per spool
7 in. spool 2,400 ft. 45/- per spool

I enclose remittance for £ s. d.

I I /R e N R WA W W/ [

Post Free

Name

Address

BLOCK LETTERS PLEASE Cash with order
N I IIh D S S e e .
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No. 21 THE HAGEN 4-T DECK

couple of months ago, in his punchy column frankly speaking
\ that appears regularly in Hi-Fi News, John Berridge was lamenting
that the diversity of design made life difficult for the audio enthusiast.
Indeed, he went further, and called it ““‘wild inconsistency”. He envis-
aged rows of designers, each strictly isolated, furiously designing tape
recorders and audio gear. “. . . on pain of instant dismissal no one is
allowed to use the same design more than once. Needless to say, each
design works perfectly and complete chaos reigns at the consumer
level”.

An Advantage to the service engineer

True, he was talking of the preseit flood of Japanese equipment,
which, like Topsy, when it is good it is very, very good (see Sony
and Akar), but when it is bad. . . But his remarks are cogent here, for
the great and growing diversity of design makes it difficult for the
ordinary chap to appreciate the niceties of his own machine. Very
often, a small fault that may be common to a particular system —say,
the wrap-around brake, or the “lifted”” clutch—can be perplexing unless
it has been met before. The service engineer, handling this wide range
of machines, has the advantage. This is why, in these articles, as wide a
variation of machines has been chosen as is possible in the space
available. In the notes on one kind of deck readers may find some hint
or tip that will helpiron out the bugs on another.

The Hagen 4-T deck has several features that should commend it to
our attention. It was used on a number of tape recorders, but is princi-
pally found in the Kolster-Brandes TT 40. The following notes will
refer to its incorporation in this machine. It has some quite interesting
mechanical features, including wrap brakes of a rather different style
than we have discussed in previous articles, a very positive function
selection, with sprung levers, belt drive to capstan and clutch plate,
and intermediate wheel drive to forward fast wind, with direct engage-
ment for rewind. fig. 1 shows the principal drive components and is
approximately the view obtained with the head plate and pressure
mechanism removed.

Motor Revolves Anti-Clockwise

The motor pulley, M, is a press-fit on the motor spindle, and has a
compression springs beneath it. If there is occasion to remove or
replace it, remember that the motor revolves anti-clockwise (viewed
from above) and it is necessary to hold the motor and press down the

FIG.I.

pulley on its shaft with a clockwise screwing motion, finally securing
the pulley in place with a spring clip. Replace the two washers, one
above and one below the pulley; these are bakelite.

Shaped Belts
There are two grooves on the lower section of this pulley, to take the
two belts, 4 and B. The first, or upper belt 4, drives the flywheel, F,
on which the tape drive capstan is mounted. The lower belt, B, is used
to turn the lower clutch plate C of the right hand spool R. Between the

SERVICE
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RECORDER

By H. W. HELLYER

top of this plate and the bottom of the spool carrier there is a felt disc,
which provides sufficient friction for take-up during Record or Play-
back. These are shaped belts, and care must be taken to see they lay
correctly in the grooves and that the levels of respective drive items
arein order.

Check brackets and Levers

The friction at the lower part of the right-hand spindle is taken by a
double-section bracket, with a friction ring, a felt washer and a com-
pression spring and a circlip between the two sections, so that the
spindle “rides” in a floating bearing. The main bracket of this assembly
is bolted to the underside of the deckplate with three screws, the top

Kolster-Brandes
TT.40
Recorder

*

flange of this bearing being threaded. Make sure that these screws are
tight, and that the 4BA screws holding the upper section of the bearing
bracket to the upright side of the bearing are also secure. Fig. 2 shows
the assembly in detail. In this drawing, and in fig. 1, T is the spindle
of the right-hand turntable,#U is the upper section of the double
bracket, L the lower section, and S the compression spring.

Referring again to fig. 1, note the brake-band D, fastened at the outer
end to the swivel bracket E, with a spring F, tending to hold it in engage-
ment. In fig. 3, this arrangement can be seen again with the parts
similarly lettered. The small lug on bracket E is pushed forward,
releasing the braking pressure, when the main lever moves sideways,
by the shaped cutaway. It is important that these brackets and levers
shall be level, and no parts tending to ride over others where they
should engage. This can happen if retaining circlips are broken or lost —
or, it must be added, if any of the bakelite washers are omitted on re-
assembly. The left brake is identical, as can be seen from fig. 3. There
is no adjustment other than the tensioning of the spring. The inner end
of the brake band is attached to a press-up lug.

Fast Wind
The method of obtaining fast wind on this deck is again rather
different than those we have seen before. In fig. 1, a bracket G is
partly drawn. The lower end of this bracket bears the idler wheel
which engages the right-hand turntable. This looks a rather com-
plicated arrangement, but the reason for it can be seen when we
consider .the way in which both fast forward and reverse winding is
effected.
Referring this time to fig. 3, it is seen that the motor M is mounted on
a plate (shown dotted —beneath the deckplate) with the two forward
mounting posts brought up through angled slots, J. Fastened to the
front of the plate is a spring steel piece, H, with a hardened pin that
comes up through the deckplate and is moved by the lateral slide of
the main lever K. When the motor is moved to the right (plan view), the
rubber tyre at the top of the pulley engages the idler wheel and presses
it, against spring action, to the edge of the spool carrier giving full
torque. Actually, the fast wind time for a S inch spool of standard tape
is 3%a minutes. Irregular winding can indicate the wrong positioning of
the assembly H. There is some adjustment by the positioning of the
(Continued on page 330)



You are familiar with the unique
qualities of stereo through head-
phones. AKG’s K 50 . dynamic
headphones will put you in a world
apart—alone in the concert hall with
conductor and musicians, thrilled by
the new sense of realism and
mediacy inherent in the K 50.

im-

Only with binaural hearing through
fine headphones can you eliminate
every emyironmental influence out-
side the recording hall —only with
K 50’s three featherlight ounces can
you listen for hours without dis-
comfort.

YOU ALONE
‘WITH
THE MUSIC

The finest recordings are made with
AKG microphones. Any recording,
mono or stereo, sounds best through
AKG’s K 50 phones. Designed and
handcrafted in Vienna *‘ the Home
Town of Music ”’, K 50 costs you only
£7.10.0 Z 50 earpads now available
for 9s. per pair.

POLITECHNA (LONDON) LTD.

3, PERCY STREET, LONDON, W.I

Tel;:phone: LANGHAM 6236 Telex: 23894
Cables: POLINDUST LONDON

Amalgamated Wireless (Australasia) Ltd.,
Wellington—Connoisseur Records Ltd.,
McCurdy Radio Industries Ltd., Toronto-—International
Aeradio (East Africa) Ltd., Nairobi—David Pollock
(Pty) Ltd., Johannesburg—A Ra;ab & A. Silsilah, P.O.
Box 203, J rite Ltd., pore, Penang.
Kuala Lumpur—The Chma Englneers Ltd Hongkong.

Sydney,
Dublin—
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plate, whose fixing screws are inserted in a long slot. But care must be
taken not to over-emphasise-the forward wind at the expense of the
reverse, which is obtained by the opposite movement, the motor
pulley tyre engaging directly with the left hand spool carrier. In the
“normal’ position, the idler wheel must have clearance from both the
motor pulley and the spool carrier; hence the swivel bracket with its

FIG. 2.

two piano wire springs. It is essential that the pivot of this bracket, and
the swivel post that holds the idler mounting, be clean and free to move.
These piano wire springs are found in several other positions,
secured by simple looping under screw-heads. Notable examples are
the two small springs on the pressure pad bracket, not shown in
sketches, and the angled spring that sits to the left of the eccentric
wheel W. This wheel, and the cutaway cam Q, are made of plastic,
and should be checked for wear at the corners of the angles where the
record locking tongue slides (Q) and at the edges where the raised
lugs of the main lever press (W). Some adjustment can be made for
lateral play by bending these vertical lugs with a flat-nosed pliers.
But take care not to overdo this action, especially with the locating
piece X, whose function is to push the outer end of the pressure
bracket forward, disengaging the pressure roller P, and the pressure
pad assembly. As this bracket is angled, and pivoted near its central
point; quite a small movement at the outer end can make a difference to
positive engagement. This is aided by the spring N, which should be
checked if problems of *‘yow’ cropup. <
Positive action of the main lever is also affected by the correct pres-
sure of the spring leaf Y in the toothed offset from this lever, and the

position of the retaining lever Z. Some queer effects can be noted if the
fixing screw of Z works loose, allowing the two angle levers to ride up
as they slide. A minimum of lubrication is needed —cleanliness is all-
important, as with sliding members in general.

The bias voltage can be measured across a 100 ohm resistor inserted
in the return (white) lead of the head. On the K-B model, this can be
located at the base of the amplifier panel. For tracks 1-2, the resistor
can be inserted in the earthed white lead, and for tracks 3-4, in the
adjacent white lead. A reading of 20 to 25 volts, A.C., is normal. To
check the erase voltage, simply meter between the head lead, (green
for tracks 1-2 and blue for 3-4) and chassis, to obtain 7.5 volts R.M.S.
Tolerance here should not exceed + 0.5 volts. Note that the dummy
load, consisting of an inductance, nominal 0.75 ohms, is switched in
when the superimpose switch is operated. Make sure it is out of circuit
before making this test.

Azimuth adjustment is by the rear right screw of the head mounting.
This screw has a spring washer. Four track adjustment is as noted in
previous articles.




By R. WILLIAMSON

A TRANSISTOR MICROPHONE PREAMPLIFIER

HE need for an all-purpose preamplifier arose during development
. work on an experimental condenser microphone described some
time ago by the writer (Hi-Fi News August 1960). In accordance with
common practice the final design incorporated a transformer to provide
a 30 ohm balanced line output. Consequently another transformer
would be required to match the low impedance line to the high impedance
at the tape recorder (or mixer) input. Suitable transformers usually have
step-up ratios between 1:50 and 1:100. However, it was soon discovered
that the cost of commercially available types capable of matching the high
performance of the microphone was, without exception, quite high and
not less than £3. ' ‘
Cheaper transformers usually had an inferior bandwidth to the
:.t 1.db. 20¢/s to 20 Kc/s regarded as the minimum, acceptance speci-
flcalion. So it was decided to investigate the possibility of using a trans-
istor amplifier as the ** matching ™ stage. It is well known that transistor
amplifiers arc inherently low impedance devices and transformers can
often be dispensed with altogether. In this instance, since the transistor
has an unbalanced input, a balance to unbalance transformer is still
necessary if the maximum signal to noise ratio is'to be preserved.

Easy to wind by hand

However, the turns ratio of the transformer required is far lower than "

the 1:50 or 1:100 alrcady mentioned and the average centhusiast is quite
capable of winding this component by hand since there are relatively
few turns in the primary and secondary. To simplify matters even more,
a complete set of laminations and bobbin is available, the address of the
suppliers being given in the Appendix. The wire can be purchased from
almost any dealer. The windings should be wound on to the bobbin with
reasonable care and as even as possible; no interleaving insulation is
necessary (fig. 1). It is not essential to shroud the completed transformer
but if the constructor wishes to minimise hum ** pick up ™, a *“ mu-metal
pot is available from the suppliers of the transformer Kkits.

Battery may be permanently connected
A few words about the transistor circuit (fig. 2). This is an orthodox
.common emitter design but turned ‘* upside down ™ to facilitate usc of
+H.T. lines if desired. The consumption is so low that a battery supply
may be used and left permanently connected. The use of an R.F. type
transistor is' now common practice in low level audio applications and

Fig. 1 Winding
details of the
transformer

*

4007
50T
50T

Ll

Winding data: primary 100T C.T
secondary 400T

FIG.1.

the Mullard OC44 is a satisfactory choice. Those familiar with transistor
circuitry will have noticed that a 1:4 transformer is not an optimum
match to the input of this particular circuit and transistor. It has been

pointed out elsewhere in an excellent article on the subject of low level

transistor amplifiers that such optimum matching would not necessarily
enhance the signal to noise ratiol The matching should be to a somewhat
lower value—in this instance, approximately 500 ohms, the only dis-
advantage being that one does not realise the maximum possible gain
from the amplifier. This is relatively unimportant, since the gain is more
than high enough for all but the least sensitive microphone, good signal

BALANCED
INPUT UNBALANCED
30 OHMS OUTPUT

[

331

to noise ratio being the paramount consideration. Some microphones are
a little *“‘conscious” of the matching impedance presented to them and
there may be, for example, some modification of frequency response
if there is any appreciable deviation from their recommended load
impedance. To take care of this possibility, a small amount of shunt
negative feedback is applied which adjusts the input impedance to the
required value, i.e. 30 ohms. The output impedance is also lowered
permitting an appreciable length of screened cable between the pre-
amplifier and the associated equipment without high frequency losses.
The remaining benefits of negative feedback need not be enlarged upon.

The photograph shows the prototype model mounted on a printed
circuit board (a twin version is also in the background). Whilst a printed
circuit is by no means cssential it does make a neat, compact unit.
For thosec who wish to use such a layout a scale drawing is shown which

may be photographed or traced direct on to copper laminate. Where
only one or two are required the photographic method is uneconomic
and the circuit can be drawn direct with resistive ink (brushing cellulose
with a little thinners added is a good substitute). It can be.applied with

PERMANENT BINDING

We can undertake the permanent binding of all
volumes of The Tape Recorder. Send your copies
to us, the price is 36s. which includes index and
postage. They are individually hand stitched and
covered in black buckram, gold block on spine.
Other colours and leather bindings are also avall-
able, details on application.

Index to Volume 4 of THE TAPE RECORDER
Available now Price 2s. 6d.
99 Mortimer Street * London -+ W.I




BRAND NEW TOP QUALITY 100% TESTED
RECORDING TAPE

(As suppliedtothe Far East Broadcasting Corp.)

Size Length Price
STANDARD 3" 160’ 2/6
5" 600’ 9/-
5%4" 900’ 11/6
7" 1,200 16/-
LONG PLAY 3" 220’ 3/-
5” 900’ 11/6
5%/4" 1,200 16/-
7" 1,800 23/-
DOUBLE PLAY 5 1,200” 23/6
5%/4" 1,800 28/6
7" 2,400X 41/-

Postage 1/- per spool 4 or more P.F. Refund Guarantee (never ever requested)
Recorder repairs at reasonable prices. (Collected and delivered in | andon Area)

N. WALKER, 28 Linkscroft Avenue, Ashford, Middlesex
Telephone: ASHFORD 53020

NUSOUND RECORDING Co.

3F CRAVEN STREET, W.C.2. TELEPHONE TRA 2080

errograp

(Appointed Dealer)

New Series 5
now on demonstration

also Models 422-424

Accessories, Mixers, Tuners Microphones, Stands,
by leading manufacturers.

: SPECIAL

1 PRICE
= S OFFER

ONLY

Fans

GRUNDIG GCM 3
CONDENSER MICROPHONES

suitable for all GRUNDIG & TELEFUNKEN
With leader and Stop Foil TAPE RECORDERS ONLY
CASH WITH ALL ORDERS : BY RETURN : POST FREE : ALL CALLERS WELCOMED

K. & K. ELECTRONICS LTD.
DEPT. T.R., 25/39 ROMAN ROAD, LONDON, E.2

AMERICAN HI-FI
RECORDING TAPES
(made by C.B.S.)

5 ins. 600 ft. Std. 13/-
5 ins. 900 ft. L.P. 17/6
5 ins. 1200 ft. D.P. 30/-
52 ins. 900 fr. Std. 16/-
53 ins. 1200ft. L.P. 19/6
532 ins. 1800ft. D.P. 35/-
7 ins 1200ft. Std. 21/-
7 ins. 1800 ft, L.P. 28/-
7 ins. 2400 ft. D.P. 45/-

AUTOMATED

SLEEP-SUGGESTION

@® WHAT IS SLEEP-SUGGESTION?
® HOW DOES IT WORK?
@ HOW CAN IT BENEFIT YOU?

SEND NOW for FREE BROCHURE for up-to-the-minute
information on this vital subject.

EDUCATIONAL RECORDINGS LTD.
Dept. 13, 21 Bishops Close, Church Lane, London E.17

A TRANSISTOR MIKE PREAMPLIFIER — Continued

a brush or better still a *“ Uno” pen. All areas not carrying circuitry
should be blocked off since unnecessary removal of copper exhausts
the etch bath. It is good practice to connect these unused areas to the
‘“‘earthy” side of the circuit. Etching in a strong solution of iron per-
chloride takes up to an hour but the time may be shortened by frequent
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agitation and warming the etching bath. After etching is completed the
board is thoroughly washed and dried. The rest may then be removed
with a wad of cotton wool soaked in acetone.

The preamplifier has been in use for some months and has proven
satisfactory with all. types of low impedance microphone including
ribbon and moving coil. The noise and distortion figures are taken at
extremes of the normal operating range and the frequency response
is comparable with the most costly line to grid transformer.

Ref. 1. Journal of the B.S.R.A. November 1961. *“ Low Distortion
Amplifiers > (P. J. Baxandall).

COMPONENT LIST

Resistors: 1.8 K ohm
10 K ohm
12 K ohm 5% H.S. 1 watt.
56 K ohm
100 K ohm
Capacitors: 16 uf. 6 V. (2).
100 uf. 12 V.
Transformer Kit Type ES Berclere Ltd.,
Mu-Metal Pot Oxford

Mullard Transistor OC44

4 oz. Reel 36 S.W.G. enamelled copper wire. Sundry Tags,
Battery Clip, etc.

2 x 3% in. Paxolin Board or Printed Circuit.

APPENDIX

DTOT. Measured at 400 Mv. output, input from a 30 ohm res-
istive source = 0.259% at 100 c/s, 1 Kc/s, 10 Kc/s.

Noise (unweighted) = < —50dbreferred to 10 Mv. out-

put.
Frequency response = 41.5db 10 c¢/s to 100 Kc/s.
Gain = x 500.
Consumption = 06 m/a at 9V.

Now: availalle . . .

Semi-permanent binders
for volume 5 Tape Recorder
can now be supplied
from stock
WA

99 MORTIMER ST LONDON
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TAPE, RECORDERS & AGCCESSORIES

FIRST DETAILS OF NEW PRODUCTS

® We remind our readers that riotices of equipment listed and illustrated in this monthly feature are in no sense reviews. When
figures, specifications and diagrams are published, these data are extractions from manufacturers’ lists. When samples of this
equipment are submitted for test, they are passed to our technical contributors, whose reports are published in a separate section.

Mayfair Portable Recorder

newcomer to the field of portable recorders is the Ajax Mayfair.
AA S transistor circuit provides a claimed frequency response of
200—7,000 c/s with a pushpull output of 400 mW. The Mayfair
records on two tracks at speeds of 3%4 and 72 if/s. Maximum spool
size on the Super De Luxe is Sin. and operation is from three 1.5v
and one 9v cells. Other points listed in the specification include:
Permanent magnet erase, D.C. bias, and a 2%uain. speaker. Rewind
time is two minutes for 600 ft. of tape. This machine is shown on the
left. of the photograph, the other being the Mayfair “De Luxe’. The
De Luxe takes 5in. spools only with the lid open and costs £18 18s.
The distributors are Acme Electrical Co. Ltd., 63 Great Eastern Street,
London, E.C.2.

Philips Transistor Pre-Amplifier

WN ERS of Philips EL 3549, Cossor CR1604 and CR1605, and

Stella ST458 and ST459 will welcome the new Philips transistorized
pre-amplifier, the EL3787, that will adapt the machines to play-back
pre-recorded stereo tapes with the addition of an external power
amplifier. The machine also provides facilities for transfering recordings
from one track to another while also adding additional sound. Its
power (22v) is supplied by the tape recorder and the cost is £6 10s.
The unit is manufactured: by Philips Electrical Ltd., Century House,
Shaftesbury Avenue, London, W.C.2.

* *

Kodak Sound Recording Tape
K ODAK Limited have introduced a new range of high quality /4 in.
sound recording tape which is available in four types to meet the
needs of both amateur and professional users. These new tapes have
aclaimed high output sensitivity, low noise performance, full audio

frequency range response, and double lubrication for smooth transport.

‘They resist scratching, tearing and stretching.

Each *“Kodak™ Sound Recording Tape is enclosed in a polythene bag
and attractively packaged in a box or carton, according to reel size.
Boxesand cartons have printed rulings on the back to provide an index
of contents. Each type of tape has a different coloured label for rapid
identification.

A booklet “Kodak* Sound Recording Tape will shortly be avail-
able free of charge. ' '

Prices are as follows: —Standard T.100 600 ft. 5-in. 18s. 1200 ft. 7-in.
£1 10s. Long-Play V.150 300 ft. 3%/4-in. 11s.900 ft. 5-in. £1 8s. 1800 ft.
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7-in. £2 10s. Double-Play P.200 400 ft. 3%/s-in. 17s. 1200 ft. 5-in.
£2 5s. 2400 ft. 7-in. £4. Triple-Play P.300 450 ft. 3-in. £1 Is. 6d.
600 ft. 31/4-in. £1 7s. 6d. 1800 ft. 5-in. £3 5s. 6d. 3600 ft. 7-in. £5 15s.
0d. Manufacturers Kodak Ltd., Kingsway, London, W.C.2.

# * *
Beyer Microphones and Headphone
I-CORD International are now marketing two new microphones
and a headphone set manufactured by Beyer in West Germany.

The first of these is the high quality M66 cardioid dynamic moving
coil miicrophone with a 180 degree suppression effective for the lowest
frequencies. It suppresses all unwanted sounds and there is claimed to
be no distortion even with high sound pressure. The frequency range is
stated to be 40-16,000 c/s. To suppress the pickup of noise through the
body of the microphone, the internal unit is mounted in rubber. The
price is £42 17s.

‘The other microphone is the M219, which has an omni-directional
pattern and is also a moving coil type. The claimed response is 50-
16,000 c/s. The price is £16 10s. 1d.

With a response of 30-17,000 c/s, the D96 headphones have been
produced for high quality music reproduction and acoustical tests. The
capsules are connected to a resilient headband without special leads to
eliminate breaks. Sufficient volume is guaranteed even from low power
voltage outputs. The price is £9 14s.

The distributors for these new products. are: Fi-Cord International,
40a Dover Street, London, W.1.

*

Sharp
Portable
Recorder

A N ingeniously designed new battery portable recorder is thé
Japanese TRC-1004. The most outstanding feature. of this machine
lies in its tape transport mechanism. The spools are stacked vertically
on a specially designed coaxial shaft. The machine is in two sections,
the actual recording unit and the detachable playback amplifier. This
makes it un-necessary to carry the amplifier around when recording
only is required. The tape speed is 1%/s i/s and rewind time is three
minutes for 300 ft. of tape. Frequency response is claimed at 200 —
3,000 c/s + 3 dB. Battery life is four hours with four UM-3A cells,
continuous use. The dimensions of the TRC-1004 are 3%4 x 5Y5 X 21/s
in. and the manufacturers are Hayakawa Electric Co. Ltd., Osaka,
Japan. Agents: Wholesale Supplies (Swinton) Ltd., 16—18 Worsley
Road, Swinton, Lancashire. :

PLEASE MENTION “THE TAPE RECORDER” WHEN
REPLYING TO ADVERTISEMENTS
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Jwo Years Guarantee

NOT MASS PRODUCED BUT VIRTUALLY HAND-MADE FOR RELIABILITY
AND CONSISTENTLY HIGH STANDARD OF PERFORMANCE

R10 SPECIFICATION: 2 or 4 track version. 10 watts push/pull
output.

Record Replay ResponSes—

7% ips. 40-16,000 C.P.S.\ 4+ 3 dBs.
3% ips. 40-10,000 C.P.S. > At optimum
1% ips. 50- 6,000 C.P.S. ] bias setting.

Signal/Noise ratio—
half track 50 dBs at 3% ips.
quarter track 45 dBs at 3% ips.

Modified Collaro Studio Deck. Microphone and Radio/Gram
inputs each with separate gain controls for mixing. Separate
bass and treble controls. + 12 dBs at 50 cycles and 12 k/cs.
I Adjustable monitor volume control independent of record

level. Peak signal lever meter 2} in. square. Bogen heads.
Record safety device. 600 ohms Cathode follower output.
Two per cent total harmonic distortion on peaks. 200/250
volts 50 cycles or 100/120 volts 60 cycles. Valve line up:

3 EF86, 2 ECC83, 1 ECC82, 2 ECL86. Metal rectifier, contact Fully illustrated literature available on request to—
cooled. REPS (TAPE REGORDERS) LTD.
Prices: 2 Track 7: spools ... 59 gns. 118 Park Road North, South Acton,

4 Track 7" spools ... 69 gns. London, W.3 Phone: Acorn 4141

for best machines on advantageous tewns AL f:f/g . _§pof,,;-

Deposit 12 Monthly  Cash Deposit 12 Monthly  Cash -
Payments Price Payments Price Prlce 93 Gns,

£ s. d £ s. d Gns. £ s. d. £ s. d. Gns.
R . 4-TRACK MONAURAL
XL?QEK STEREOIM?%AURA:G 4 9 130 Grundig TK40 8 00 517 11 75
Ferrograph 424 .. 1112 0 813 2 110  RepsRIO .. 750 588 6
Grundig TK46 ..1012 0 715 7 99  Incernational .. RSO
Telefunken 97 1000 797 95 Philips EL3549 612 0 417 6 62
Sony 464CS .. .. 10 0 O 7 710 94  Truvox R84 .. CO 12U
SiemensMod. 12 .. 916 0 7 9 5 93  Grundig TK23 415 0 31010 45
Philips EL3534 96 0 7 48 92 Philips EL3541/H 412 0 3 510 42

Truvox R64 . 4 2 0 -3 1| 5 39:
2TRACK STEREO/MONAURAL Bbetanizogm 312 8 116 24 %
Brenell STB | 1200 9 9 “£120 Ferguson 3202 3100 21111 33
Ferrograph 422 .. 11 12..0 813 2 110 philips “Star Maker” 216 & 2 2 7 27
Telefunken 98 ..10 0 0 7 9 7 95
BATTERY

MAINS TWIN- TRACK Uher 4000S .. 916 0 7 6 5 93
Brenell 5 Type “M" . 50 618 7 88 Ficord 202 .. 7 00 -5 310 66 3 speeds, 4 tracks ® 3 separate Record/Playback/Erase
Ferrograph SA/N 8 19 0 6 1310 85 Butoba MTS . 7 00 5 310 66" heads ® 2 Recording Level VU meters ® 2 Loudspeakers ®
Telefunken 85 815 0 610 8 83 Stuzzi Magnette .. 6 4.0 41211 59 Sound-on-sound recording ® Separate Bass and Treble
Grundig TK41 8 0 0 517 11 75 Optacord414Bat. /Mams4 19 0 314 0 47 Tone controls ® Signal to noise ratio 55 dB ® Complete with
Brenell 52 (Meter) 715 6 516 7 74 Stella ST470 215 0 119 2 25 Remote Control Microphone.
Brenell 5/2 . 750 588 69 Philips EL3585 .. 210 5 117 10 24 Deposit £9 16. 0. Balance under interest-free
'Reps RI10 .. -6 4 0. 41211 59 H.P. Terms—12 monthly instalments of £7 6. 5.
Telefunken 95 6 4 0 41211 59 TRUVOX HI-FI TAPE UNITS . .
Truvox R82 .. 515 6 4 6 8 55 TWIN-TRACK £ s. d. £ s. d. £ We will be pleasdd to demonstrate this fine model or send
Grundig TK18 420 .3 15 39 PD.82 Standard .. 4 40 330 42 full details.
Truvox R62 ... 4 2 0 3 1°5 39 PD.87 Stereo .. 6 6 0 414 6 63
Grundig TK'14 313 6 215 2 35 . I
Wyndsor Trident 3100 210011 33 FOUR-TRACK
Elizabethan LZ30 37 3 210 5 32 PD.84 Standard .. 412 0 3 90 46 R .
Ferguson 3200 216 6 2 010 26 PD.86 Stereo . 6 6 0 414 6 63

H.P. also over 18 and 24 months .

('Dept. R) 188, WEST END LANE -
WEST HAMPSTEAD, LONDON, N.W.6.
Telephone: SWI 4977

Nearest Station: West Hampstead, Bakerloo Line

Agents for FERROGRAPH, YORTEXION, REFLECTOGRAPH, SONY, GOODMANS, ETC. FREE DELIVERY - PART EXCHANGE .

Open Saturgay until 6.0 p.m.— Friday 6.30 p.m.
If unable to call, write for free brochure or send deposit now for quick delivery.

INTEREST FREE TERMS

7334




"EQUIPMENT REVIEWED

NAGRA III
PROFESSIONAL
PORTABLE
RECORDER

*

Manufacturer’s Specification: Overall dimensions: 14 X 9.5 x 4.3 in.
Weight with batteries: 13 Ib. 13 oz. Weight of recorder with batteries,
microphone, Eveready leather case and microphone cable: 18 Ib.
11 oz. Reel sizes: 7" diameter with cover open, 5" with cover closed.
Power supply: 12, 1.5V cells or external battery or mains supply unit up
to 25v D.C. Speeds: 15 /s, 7%2i/s and 3%a4 i/s. Frequency response: 30 to
18,000 c/s + 1dB. at 15 i/s. 40 to 15,000 c/s + 1dB at 7Y2 i/s. Speed
stability: adjusted at factory to +0.1% at 15 and 7Y2 i/s. Wow and
flutter: 0.06% at 15 i/s, 0.08% at 7Y/2. Weighted signal to noise ratio:
62.5dB with good tape. Weighted system noise: 70dB. Inputs: micro-
phone 0.2 to 10mv with 200 ohm microphone, 0.1 to Smv with 50 ohm
microphone. Line input 0.5 to 10mv at 100K, or 10mv to 1v at 2.5K.
Outputs: blanced line output 4.4v into 600 ohms, Monitoring sockets
for 50 ohm headphones. Price £339. Distributors Livingstone Labora-
tories Ltd., 31 Camden Road, London N.W.1.

HIS recorder is made in relatively small quantities by Kudelski of
Paudex-Lausanne Switzerland. It is a fine sample of Swiss crafts-
manship; the case is fabricated in heavy gauge aluminium alloy, and
every knob, roller and control has that indefinable feel of perfect
engineering.
The top plate, which carries the tape transport mechanism and heads,
hinges open like a book to reveal an interior well packed with small
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Fig.l.

printed circuit boards and filter and transformer boxes. It is evident that
the same scrupulous attention to detail has been carried through to the
transistorised electronics.

Particular care has been taken to provide high speed stability over a
very wide range of battery voltage. The internal batteries start life at
18 volts total and can be run down to 11 volts with no measureable
effect on the speed or performance' of the recorder. At the other
extreme D.C. supplies up to 25 volts can be used with negligible
effect on tape speed or behaviour of the electronic circuits, which
have their working voltage stabilised at 10.5v.

: Audible Battery Warning

As an example of the thought put into the design of this machine the
‘audible battery warning’ deserves special mention: when the battery
voltage falls below 11 volts an audible tone is superimposed on the
headphone monitoring circuit to warn the engineer in charge that the
batteries should be changed as soon as possible; naturally this warning
signal is not recorded on the tape!

An automatic control of recorded level is available for speech
recording; this is particularly useful for one man operation in difficult

conditions, where sudden changes in sound level are liable to occur,
and visual monitoring of the signal is not possible.

Speed Wow and Flutter

The actual tape speed, as distinct from the surface speed of the cap-
stan, is measured directly by the two stroboscopically marked rollers
which hold the tape in contact with the erase head; the right hand one is
for 50 c/s illumination, and the left hand for 60 c/s. As the tape speed is
set at the factory against a crystal standard to very much better than
0.1.%, and as the strobe pattern was rock steady on my particular
mains frequency, |1 do not propose to argue about the absolute tape
speed.

The short term speed variations, known as wow and flutter, were
measured on my standard flutter bridge and the high speed pen record-

.
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ings of the very minute speed fluctuations are shown in fig. 1. The
R.M.S. readings of 0.04%, 0.05% and 0.08% at tape speeds of 15,
7'/2 and 3%4 i/s are the lowest measured on any tape recorder so far
tested or reviewed.

Oscillator tones sounded absolutely steady in pitch with no hint of
any periodic variations caused by rotating parts.

100 500 10,000

»

Playback Only Responses
The playback responses were established by playing test tapes
recorded to known surface induction characteristics. Fig. 2 shows the
responses: the time constant of the test tape used for each test is indic-
ated in brackets against each curve. The C.C.1.R. responses are level

- within plus or minus 1db, showing that the playback characteristics are

335,

the exact inverse of the surface induction characteristic of the test tapes
used for these tests. .

The N.A.B. playback responses, using C.C.I1.R. test tapes, should
show a 6dB step at mid frequency with a level response at high and low
frequencies. The low frequency responses are sensibly level at both
speeds, but the high frequency responses continue to fall instead of
levelling out as shown by the dotted curves. | se€ that the instruction
book talks about ‘Ampex’ responses rather than N.A.B. or N.A.R.T.B.

(Continued on page 337)

PERMANENT BINDING

We can undertake the permanent binding of all
volumes of The Tape Recorder. Send your copies
to us, the price is 36s. which includes index and
postage. They are individually hand stitched and
covered in black buckram, gold block on spine.
Other colours and leather bindings are also avail-
able, details on application.

Index to Volume 4 of THE TAPE RECORDER

Available now Price 2s. 6d.-
_99 Mortimer Street - London -+ W.I




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,
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USE MICROPHONES OF A SIMILAR TYPE

get even better » recording by using
THIS FANTASTIC MICROPHONE

For the first-time, an authentic
condenser microphone giving superb
quality reproduction at a down-to-
earth price is available. Top re-
cording studios who use this
microphone are continually amazed
at its outstanding performance.

The unusually high output (150mV)
enables the microphone to be fed
into any amplifier or tape recorder.
Output impedance: 600 ohms
cathode follower.

The Microkit Condenser Micro-
phone is available in kit form, with
illustrated ‘step-by-step’ and easy
to understand manual, or complete,
ready tested and assembled. We
offer a unique ONE YEAR FREE
Replacement/Service guarantee with

MICROKIT
CONDENSER

IN KIT FORM FOR ASSEMBLY each microphone in either version.
20 gns The Microkit Condenser Micro-
ASSEMBLED AND TESTED phone is finished in ‘matt-chrome’
2 . 4 and has a swivel bracket and floor
5 gns stand adaptor, together with power
pack. Write, call or telephone for

Sull technical specification, and re-
member, delivery is from-stock!

world distribution

CHATEAU PRODUGTIONS LIMITED

Distributors  of Professional Electronic  Recording Egquipment

25 DENMARK ST.,, LONDON W.C.2
Telephone: COV 3026 Cables: Kassnusic London

336




|5[ EQUIPMENT REVIEWED — Continued

.responses. I have never seen a published Ampex response, but it looks
as if the recording pre-emphasis is even fiercer than the N.A.B. high

note lift. The result of such combined record and replay characteristics

‘will be to reduce the hiss at very high frequencies, leading to an

imp'r(')vement in_signal noise ratio, but overload at high frequencies is

an ever present danger, and great reliance is placed on the ‘average’

spectral distribution of energy within the audio range for normal
speech or music.

Record Play Responses
Fig. 3 shows the overall record-play responses recorded at a level
6dB below test tape level (18dB below peak recording level) for the
three speeds and alternative 7Yz i/s equalisations.
No effort has been made to extend the high note response at the
lowest speed of 3%4 i/s beyond that obtained with optimum bias for the

|' TTI ]
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- | 7%1/5 CCIR |

1 ~
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FIG.3. FREQUENCY CPS.

two higher speeds — and hereby hangs a lesson for some of our domestic
recorder designers!

0dB on the meter type record level indicator records a signal 12dB
above test tape level, and this can be increased to full scale (12dB)
with no perceptible distortion of the recorded signal). This shows that
the bias has been set for minimum distortion rather thanforan abnorm-
ally frequency response.

Signal noise ratio, measured by recording a signal at peak recording
level (0dB), and then erasing on the machine and measuring the wide
band amplifier and recorded tape hiss, is better than 50dB. The manu-
facturers are careful to point out that such a measurement bears little

+
i ==l
™~
] i 1 S OdB
AT
| =
50 100 500 1000 5000 16000°
FIG. 4. FREQUENCY CPS.

relation to the subjective impression of dynamic range as the ampli-
fiers used in this recorder have a response which extends to ‘several
hundred kilocycles’. Their figure, taken with a band pass filter limiting

(Continued on page 339)

CRAIGHALL RECORDING STUDIOS

(Geo. Jeffrey Ltd., Edinburgh)

These modern and fully equipped studios offer the
following services:

Commercial and Private Recording Sessions.
Hire of Studio for Practice and Rehearsal Work.
Tape to Disc Transfer Service.

Mobile Recording Unit also available.
Send for our Fully Detailed Price List

GEORGE JEFFREY LTD.

23 Edrl Grey Street, Edinburgh 3. Tel.: FOU 8389

(Studios: 68 Craighall Road, Edinburgh 6. Tel.: GRA 3685)

— YOUR TAPE DEALER —

Specialists in Hi-Fi Equipment and Tape Recorders

CHELSEA RECORD CENTRE

203 KINGS ROAD, S.\W.3 FLA 2596
Open till 8 p.m. (except Thursdays)

Disc and Tape Reproducing Equipment and Tape Recorders
by l.eading Manufacturers

Customn Built Installations
All High Fidelity Requirements and Services Available
Estimates Free Personal Service

. Custom High Fidelity

371 Green Lanes Palmers Green N.13 PALmers Green 5228

Fl

hampstead HIGH-FIDELITY

91a Heath Street, Hampstead. London N.W.3 Telephone HAMpstead 6377

FOR ALL LEADING
AUDIO EQUIPMENT

cali. write or telephone

-ENGLAND’S BIGGEST T R SPECIALISTS

218 HIGH _ST. - BROMLEY - RAYV. 4000

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

207 EDGWARE ROAD, W.2
PAD 32712

152-153 FLEET STREET, E.C.4. FLE 2833
33 TOTTENHAM COURT ROAD, W.1. MUS 2605

% PART EXCHANGES WELCOMED ¥

% ALL MAKES Hi-Fi and Tape Recorders supplied
% PART EXCHANGES. Terms 12, 18 or 24 months
* SONY Specialists. Full Range Stocked

% GUARANTEED Recorder Repair Service

MAC’'S CAMERA SHOPS LIMITED

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

SHEEN TAPE RECORDER GENTRE

SPECIALISTS IN TAPE RECORDERS, ACCESSORIES. HI-FI EQUIPMENT
YOUR CENTRE FOR FRIENDLY HELP—SALES AND SERVICE

8 STATION PARADE, Showrooms Open untl 7 p.m.
SHEEN LANE, SHEEN, PROSPECT 0985
LONDON, S.W.I4 (Opposite Mortlake Station S.R.)

CROYDON’S ™aiar™
5 CENTRE.
All leading makes in stock, Hi-Fi cquipménl, cabinets, etc.
Service agents for AKAI Tape Recorders

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

ADDiscombe
" 1231/2040
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GRUNDIG TK 60

oOmxm-®»

SPECIAL OFFER!!

We have a number of the fabulous TK60 STEREO TAPE
RECORDERS available at the fantastic price of 89gns.
This recorder is listed at £134 and at the price offered
shows a saving of over £40!! Absolutely complete in the
last detail with two superb detachable acoustically
designed speakers, 9 watts output, frequency response
50-16,000 c/s, bass and treble controls, automatic tape
stops, etc. Superb value and an absolutely unrepeatable
offer, BRAND NEW in sealed cartons with full maker's
guarantee. Hire Purchase terms available. We specialize
in .mail order. Write to our HEAD OFFICE at Stratford -

address below.

% HIGHEST PART EXCHANGE ALLOWANCES

% OVER 250 NEW & S/H RECORDERS ON DISPLAY
% H.P. TERMS OVER 9-24 MONTHS

% FREE HOME DEMONSTRATIONS

 TAPE RECORDER REPAIR SPECIALISTS

% FREE DELIVERY. FREE TECHNICAL ADVICE

NOTE.—OUR CITY SHOP OPEN MON.-FRI. 9-6. CLOSED SAT.
.~ OPEN SUN. 92 p.m.

CITY & ESSEX
TAPE|
RECORDER CENTRES

; 228 Bishopsgate, E.C.2. Opp. Liverpool St. Station. Bis 2609
2 Maryland Station, Stratford, E.|5. (Adj. Station) Mar 5879
205 High St. Nth. (Opp. East Ham Station), E.6. Gra 6543

YOUR
REGORD
& EQUIPMENT
SHOP

203
KINGS
ROAD

FLAXMAN 2596

USE YOUR TAPE RECORDER

FROM WSUPPLY

You can operate your recorder from a car, caravan or boat
battery, or from any D.C. mains supply with a VALRADIO
D.C. CONVERTER. These D.C. converters enable you to
operate T/RECORDERS, etc., for play-back music, telephone
conversations and reports whilst on long journeys, in
addition to making outside recordings.

Electronic types of converters are also available for 200/250
D.C. with outputs up to 200 watts 50 c/s. from ships’ supply
or D.C. mains.

Available for practically all makes of recorders, record
players, radiograms, amplifiers, etc., with prices ranging
from £7.3.0., VALRADIO D.C. CONVERTERS add versatility
to your equipment. o

For further details

just post coupon below to:

LIMITED,

Browells Lane,
Feltham, Middlesex.

. Tel. Feltham 4242 & 4837
Valradio and Stereosonoscope are the registered trade marks of Valradio Ltd.
. C— — — — — — — G— R S— C— S— — — —

Please send me fully descriptive leaflet, ref: TR on D.C. CONVERTERS for tape
recorders and other equipment.

Make and type of equipment:
D.C. volts in:....ccoovviniinnrnnns e "A.C. watts out:.
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EQUIPMENT REVIEWED —Continued

16,000 c/s and weighted to correspond to the ear’s
response at low levels, is 70dB and wide range headphone tests (about
the only practical way of measuring this range without masking by very
low ambient acoustic noise levels) bears out this figure.

In almost all the record play tests, the tape is the limiting factor,
as all system noises have been reduced to better than 70dB below peak
recording level.

Microphone Response

Fig. 4 shows the response of the Sennheiser MD21 moving coil
microphone supplied with this recorder. This response was measured
on axis in a white noise sound field and it proves that this microphone is
a worthy companion to the'Nagra 111 recorder.

Circuit Notes

Detailed circuit diagrams were not supplied with this recorder, but a
block diagram and descriptive write up indicate that the really novel
feature of this instrument is the servo amplifier control of the motor
speed over a wide range of input voltage, temperature and conditions of
use.

A 400 tooth phonic wheel on the capstan shaft generates a tone in
a pick off coil, this is amplified by a tachometer amplifier and passed
to a frequency discriminator which produces an error voltage propor-
tional to the difference between the phonic wheel output and the
desired capstan speed frequency: this error voltage is applied to the
motor servo amplifier to alter the motor speed until the error is exactly
cancelled.

Comment
Comment is superfluous on this machine, the specification and test
figures speak for themselves. We know from previous reviews that a
high price does not necessarily guarantee a superb performance, but
this recorder is worth every penny of the price asked for it to an
individual or organisation which can make full use of its capabilities.

A. Tutchings.

e Electronics

TAPE RECORDER & HIFI AUDIO SPECIALISTS

AT LAST A 4-CHANNEL TRANSISTORISED MICROPHONE
MIXER AT A REASONABLE PRICE
Four hugh impedance inputs, e.g. four mics
or two mics, one gram and one radio. Out-
put gain approximately 6dB. Inputs, standard
jack sockets. Battery PP3.
Price complete with PP3 circuit dlagram, instructions etc

£3-19-6
TRADE SUPPLIED

Details o f this, and other off ers, available o n request.

400 Edgware Road, Paddington PAD 5521

— YOUR TAPE DEALER —

—Couniry and Procvincial —

BOURNEMOUTH

NATIONAL RADIO SUPPLIES
66 Holdenhurst Road,
Bournemouth
Tape, Hi-Fi & components

|o@ic

Tel. 25232

Specialists in High Fidelity - Phone: 23093
150 HIGHER BRIDGE STREET
BOLTON

R.E.S. (COVENTRY) LTD.
- SPECIALISTS IN HIGH FIDELITY
and all makes of Tape Recorders
All leading makes of High Fidclity Equipment stocked and demon-
strated under ideal conditions. v The Best Selection—Terms and
After Sales Service in the MIDLANDS.
R.E.S. (Coventry) Ltd. 128 Far Gosford St. - Coventry 28781/2

FARNHAM, SURREY
% Stockists of all the leading makes of High-Fidelity Equipment
% Comparative Demonstrations .
% Cabinet Manufacturers and Designers
Y Personal service and satisfaction guaranteed
Y Specialists in custom-built Hi-Fi Equipment

LLOYD & KEYWORTH LTD, The Record Shop

267 Downing ‘Street, Farnham, Surrey Telephoné: Farnham 5534
. SURREY AND HAHPSHIRE S HI-FI DEALERS

TAPE RECORDER CENTRE (HALIFAX)

Stock all the best Tape Recorders; Hl Fi Fguipment;

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

LEICESTER
ALL YOUR H! FI REQUIREMENTS
HMV. " "QUAD ~LEAK “ROGERS
Speakers by: TANNOY MORDAUNT LOWTHER W.B.
. WHARFEDALE GOODMANS.
Tape: FERROGRAPH REFLECTOGRAPH GRUNDIG
: SIMON BRENEL
Record Deparlmem: ALL LABELS- PARAST_AI_SERVICEA_ g i
LEICESTER CO-OPERATIVE SOCIETY LIMITED High Street, Leicester. Tel: 20431

STOCKPORT
FAIRBOTHAM & CO. I.'I'D.

47 LOWER HILLGATE
FERROGRAPH, REVOX, TANDBERG BRENELL

SIMON, TRUVOX SONY, PHILIPS, MAGNAVOX
AII models on comparison demonstration
Evening demonstratlons by appointment

i Ly

PLEASE MENTION “ THE TAPE'RECORDER " WHEN
REPLYING TO ADVERTISEMENTS.




— YOUR TAPE DEALER —

MANCHESTER
LANCASHIRE HI-FI Limited

and now incorporating

The Tape Recorder Specialists
DIXONS EI.ECTRONIC (Sales and Service)

8 DEANSGATE next to Grosvenor Hotel

The Largest Electrical Store in the North

enham Radig

158, NEW BRIDGE STREET,
NEWCASTLE UPON TYNE 1

WESTWOOD’S o
46 GEORGE STREET OXFORD

PHONE: 47783
PETERBOROUGH. NORTHANTS Tel: 56435644

CAMPKINS REGORD SHOP

RECORD TAPE AND HI-FI EQUIPMENT SPECIALISTS

IS5 LONG CAUSEWAY

(IN CITY CENTRE)

TAPE
RECORDERS
and HI-Fl

NEW
ADDRESS

LARGE
STOCKS

HAMILTON ELECTRONICS

TAPE RECORDERS 35 LONDON ROAD

SOUTHAMPTON

TEL. 28622

18 Queen sTrReer SALISBURY
J. F. SUTTON

RECORDS — RECORDERS — HI-FI
421 SHIRLEY ROAD SOUTHAM PTON

[Tl EAST STREET

Audio Electronics (Midlands) Ltd.

Specialists in Dictation Mcs., Tape Recorders, Inter-Com., Tapes and
Accessories
Full After Sales Service on all Equipment

PHILIPS, GRUNDIG, TRUYOX, UHER, ETC

203 STAFFORD STREET WALSALL Tel.: 21086

| WORTHING, SUSSEX

We stock Hi-Fi Equmpment by Leak, Quad, Goodsell,
RCA, Acos, Garrard, Collaro, Tannoy, Wharfedale and
Goodman and give fully comparative Demonstrations

BOWER & WILKINS LTD.
| -Becket Bldgs., Littlehampton Road Worthington 5142
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1 . CLASSIFIED ADVERTISEMENTS

Advertisements for this section must be pre-pdid and accompanied by
a postal order, money order, or cheque. The rate is 6d. per word with a
minimum charge of 7/6. Box numbers may be used for an extra charge
of 1/6. The trade rate is 9d. per word, plus 2s. for a box number, condi-
tions on application. Send replies to box numbers, c/o “The Tape
Recorder”’, 99 Mortimer Street, London, W.1. e

No responsibility will be accepted by the editor, the publishers, or
the printers of The Tape Recorder for the quality of any goods offered,
bought or exchanged through the medium of these columns, or for any
failure in payment, etc., though the greatest care will be taken to ensure
that only bona fide advertisements are accepted. '

Advertisements for the October issue must arrive not later than
September 4th.

FOR SALE
Find that review you want—get a copy of the index for “Tape Re-
corder”, volumes 1, 2, 3 and 4. Price 2s. each volume, plus 6d. postage,

from99 Morumer Street, London, W. 1.

95 gns. Telefunken. Unwanted gift, still boxed, £75. C.W. Osborn,
S Meath Road, llford, Essex. ILF 1518.

Tape Recorder Vols. 1 & 2 in clean condition April Vol. 1, missing
£2. Vol. 2 complete and in binder £1. Vol. 1 numbers 1 and 2 6/- the
two. Box No. (Middx.) 320.

Steelman Transitape fully portable battery operated 3% & 17s
i.p.s. complete with mike, extension, reels, leather case, shoulder strap,
batteries. Practically unused. Cost £62 offered £17 10s. 0d. C.D. Pott,
Halfway Green, Walton-on-Thames. Tel 28800 (day).

Simon Ministrelle, Table Portable. Garrard Magazine Loading Deck.
Built in Mic. Bought 18 months. £43. Good condition. £15 o.n.o.
Write Box (Middx) 318.

Underpillow Speakers. Listen without disturbing others. 3 in. X 5 in.,
15 ohms, £2 11s. 6d. Timer Unit, designed especially for whisper teach-
ing, famous make. 3 on/oS periods in 24 hours. 13 amp., 200/240 V.,
comp. plugs, etc., £6 13s. 3d.—S.P. Ltd., York House, Huddersfield.

TRADE
Tape. 7" 2400 ft. Mylar, 27/6d. Cavalier, 17 Leigh Park Road, Leigh-on-

Sea.

Dictating Machines. Transcription Unit complete with microphone
and attachments. Excellent condition. Further details write box No.
(somerset) 321.

American Pre-Recorded Stereophonic 4-Track Tapes supplied. Send
4/6 for current catalogue, all makes. American Tapes, 11 South
Leinster Street, Dublin 2, Ireland.

Sound proof commentary box with glass window. 6X 6C c 4X c
3X 6C.. ldeal for semi-professional or amateur sound recording £10.
Phone Gerrard 2437 for details.

Ferrograph 5A/N, 422 and 424, Revox F36, etc.. always in stock.—
City and Essex Tape Recorder Centres (see page 338).

Tape and gram equipment repairs/mods.—Harding Electronics,
120A Mora Road, Cricklewood, N.W.2.

Deimos Ltd., announce an outstanding new type of amplifier. This is
the most versatile unit ever offered to the tape enthusiast, mono or
stereo, magic eye or meter up to 7 mono channels etc. Specially suit-
able for the Planet Decks. Send for full details to 8 Corwell Lane,
Hillingdon, Middx.



*Brenell Stereo STB. 1 ... £120
| ]' pE HE ﬂ SSEMB"ES Brenell MK, V Model M . I gggns.
APE HEAD A Sl Fowiei2 D D T o TAPE OPPORTUNITY
| Cossor 1604 2 sp. ... .. 39gns.
| . Cossor 16054 Tr. 4 sp. ... .. 62 gns.
‘ Bradmatic, as fitted to COLLARO gﬁggg’e%ﬁgﬁo;[hé; o g . SBans Brand new nationally famous brands offered
gns.
STUDIO deck (Erase & Record/ Elizabethan LZ_ .. .. .. .. 32gns. g CLELLEL
| Playback head | Elizabethan LZ29 .. .. . . 36gns. at prices to save you .
| ay af’ Fea :539 gomﬂ eI:e Pf% *'I::errograpn igges 324 i 1?8 gns. Write for details
*Ferrograp or ns. . e
i mountlngpate) / each, P& / Philips4 Tr. 3541 .. .. .. .. 36§ns.
Philibs Starmaker 4T, [ T o 2
! TANNUY S"mm MIEBOPHUNES gf‘e":.:gz?%ég“ S G B §§ e VERITONE
q . : ella 8 gns. i iqui
(Ribbon). List Price I8_ gns. andberg Series € 1 1506n Exclusive p_urchase of I|qU|.dated_stock of the
| Now only £6/15/0 each. Limited Tandberg Series 7.. ... .. .. 93gns. famous Veritone Company including Recorder
. Truvox 60 2 or 4 Tr. ... 39gns. f H
[ number of these superb micro- ;ruvox genesggiy e v .. 55gns. T)’Pe 6. This SUPerb machine has such an
| . ruvox Series T =i 59 g H i i i
| phones available. P & P 4/- Vortoxion WVA . o3 B impressive spemﬁc;mon tha.t you must not
WortexionWVB ... .. .. £1103.0 miss this opportunity to write for full details
| *Vortexion C Stereo - £148.10. 0 . o
'I’RANSIS'I‘UHED MIXEHS *Vortexion CBL Stereo ... .. ..  £160 or come in and hear it for yourself.

: Limited number of 3-channel i i
PR . To Tele-Radio (1943) Ltd.,
. mixers (Hi-impedance) 69/6 each, | Demonstration rooms are 189 Edgware Road, W.2
| P & P 2/_ available to both AUdlol Please send me the following equipment...........ooiiiiiiiiiiiiiiieieennn.
l Club mem_bers andl .......................................................................... I
! general public. Part ex-
| GRAM-TAPE DECK MOTORS |Scocral pubtic, F S e R g
. are available Export ease answer the following Audio Questions:—
| -
. Special ’offer of famous manu- | ders are tax free ZTi0e] | GBaa5a00a . - {55060 AEBBRABAAE v\ OIAAE BB 0 BEB B BAAAHAOAOA ]
| facturer’s motors. special quotations can bel .......................................................................... []
| |9/6 each, P& P 2/_ given. I .......................................................................... l
' B 7o Audio Club, []
| Tele-Radio (1943) Ltd., ]
| ( I 943) 189 Edgware Road, W.2
| - H Please enrol me as a member of Audio Club. | enclose £ membership fee for 12 I
I months. Please send me free copy of Hi-Fi Year Book, Free Gift Voucher (worth l
| LTD. I 21/-) details of the Bonus Scheme and news about special deals. l
I INEGIE 6 6600000000060606063008000000000060660600000060000600000606000000603000000600 l
I 89 EDGWARE ROAD’ w.2 l (LIRT 56 600000000605006600065000066000060006600050660A66000063006630666900 l
Te’ephone PADd'ngton 4455 l .................................................................. I
“"-----------------------------!
ILEADING STOCKISTS OF EQUIPMENT FOR
FRANCIS OF TAPE and HI-FI
... and NO EXTRA FOR CREDIT TERMS
Minimum Deposit
o]
% No Interest or Service Charges on H.P. up to 18 months
% Free Service during Guarantee Period
Akai M6 1 & £+ Tr.St. .. 130 gns. *Telefunken 96 4 Tr. .. 69 gns. . MICROPHONES,
*Brenell Stereo STB/I £120 :Telefunken 97 % Tr. Stereo 95 gns. MIXERS, ETC. 1IHI-FI DEPT.
*Brenell Mk. V Model M 88 gns Telefunken 98 ; Tr.St. 95 gns. B
D £ gns. : Grampian Reflector . £6.0.0 ® STEREO AND MONO
* Brenell Mk. V Series 2 69 gns. Truvox Series 80/2 Tr. .. 55 gns. P B Ribb £11.10.0 AMPLIFIERS
c Truvox Series 80/4 Tr. .. 59 gns. rampian Ribbon o —
ossor 1603 50 28 gns. fe L ROL Grampian DP/4 Dynamic £8.0.0 Quad, HMYV, Pye, Rogers,
Cossor 4 Tr. 1604 2's 39 gns NI U e hone VR/64 £1.17.6 Leak, Avel A
P e e S * Vortexion WVA .. £93.13.0 Lustraphone VRIGS e e Y ML TR E
: . p, 80 gns. * Vortexion WVB 2 £110.3.0 ustrae one '/ k e £8.18.6 C:’Ip etone.E tI:ott,
Elizabethan ‘Popular’ .. 22 gns. * Vortexion C Stereo £148.10.0 Simon ‘Cadenza’ Ribbon £10.10.0 rapman, Eagle
Elizabethan LZ30 - 32 gns. * i Reslo Ribbon .. <«  £10.2.0 @® TUNERS
! 4 Vortexion CBL Stereo £160.0.0 Quad R P H.M.V
Elisabechanl29 . 3gne  wyndsorTridenc . Sigms.  Rulo Cardiold Dynamic | flodse | Busd Fosns g oLV
E::g.‘::f:: L o 2e oy BATTERY PORTABLES AKG D.I9C . I £17.100 Chapman B. & O. Tripletone
* Ferrograph 422 or 424 110 gns. Cossor 1620 o 25 gns. TSL 3 Channel Mixer .. £2.7.6 ® LOUDSPEAKERS
* Ferrograph Series § 85 gns. Philips Portable .. . 24 gns. Grundig Mixer Stereo .. 18 gns. Quad Pye Rogers W.B. Kef
Fidelit gAy'-J Il Minor 4 22 gns. Loewe Opta 414 .. .. 47 gns. AKG K 50 Headphones £7.10.0 Wharfedale Goodmans Tannoy
G d)’ TI?IY4 ! 35 L (Mains/Battery/Car) Also in stock microphones by Colrad Lowther Mordaunt
e v » 39 BRS: * Butoba .. .. 66gns. ACOS, FILM INDUSTRIES, Leak Lockwood
2:‘;23,‘5 ¥£§ 4Maglc Ear 3: g::- g:'l:a.—éon ggg;ocrlx 4 19 gns. TELEFUNKEN, etc. ® MOTORS, PICKUPS
3 . s 66 3
Grundig TK404 Tr. || 75gns.  seella .. i 25 gns, Al WALGATN PRODUCTS Golaring Lenca” Shure
Grundig TK41 2 Tr. 75 gns. Stuzzi Memo-Cord - 25 gns. ® STANDS OF ALL TYPES Connoisseur Decca Stereo
*Grundig TK46 4 Tr. st 99 gns. Uher 4000S 37 93 gns. ® TAPES & ACCESSORIES Decca Deram  Pickering
Loewe Opta 403 .. .. 45 gns. * Microphone extru . . Philips Ronette
. Standard, Long, Double, Triple Play in
Philips 4 Tr. 3541/H o 42 gns. ainspiowen Packs all sizes by all leading makers. Ortofon B& O
Philips 4 Tr. 3549 62 gns. Philips, Stella or Cossor £5.0.0 ® DEFLUXERS BY WEARITE, Acos SME Mk. Il
Philips 4 Tr. stereo 3534 92 gns. Grundig 8 gns. WALGAIN Thorens ADC BSR
Philips Starmaker 4 Tr. 27 gns. Butoba i - |1 gns. . Pre-recorded Tapes by Columbia All types of Diamond and Sapphire
* Reﬂectograph ‘A’ L Tr. 105 gns. Fi-cord £7.10.0 H.M.V., and all E.M.. Labels, Saga: styli, stereo and mono. Microlifts, Gar-
Robuk - .. 36gns. TRUVOX DECKS with PRE-AMPS Tutor-tape, etc. rard, Goldiing and Acos Pressure
*Simon SP5 93 gns. PD g%—Standa{_d Twin Tr.  £42.0.0 Bib, Bond and E.M.l. splicers. Matching CGauges. Disc Preener. Acos Dust Bug.
. X PD 83—Pro.2 Tr. £48.10.0 transformers. Plugs, sockets, etc. Cabinets by Record Housing and
gg:; ?;Ie"set(;::g 4.Tr gg g:: PD 84—Stand. 4 Tr. £46.0.0 Prices subject to alteration as announced G.K.D.
Stella 458 4 Tr. .. - 39 gns. PD 85—Professional 4 Tr.  {%3.k0.0 by manufacturers. | Tl -
PD 86—Pro. 4 Tr. St. £63.0.0
Stelladse 1 atms  PDE—Pro2Tr.se 26300 | ]69-]73 STREATHAM HIGH ROAD, LONDON, S.W. 16
* Tandberg Series 6 - 110 gns. 9
Tape Decks by Brenell, Between St. Leonard's Church
:lzre‘::'z:'l;ge:es?zseiuxe N Zg g:: Wright & Weaire. and Streatham Station STRthham 0466/01 92
* Telefunken 95 .. i 59 gns. Tape to disc and copy service Please note this is our only address
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CLASSIFIED ADVERTISEMENTS

Recorder need Repairing? Then let City and Essex Tape Recorder
Centres do it for you expertly and economically (see page 338).

Cinesmith Depolariser demagnetizes your record/playback heads in
situ. Use occasionally for better recordings without hiss and with back-
ground silent as the grave no matter how often played. From your
dealer or Cinesmith Products, Regent Street, Barnsley. £2 5s. Write for
leafiet.

Pre-recorded tapes. Unique complete catalogue listing all makes,
mono, stereo. 7%z and 3%a4 i/s including World Record Club tapes. Call
for free copy or send Is. mailing fee. Dept. T.R.3 Teletape Ltd., 33
Edgware Road, W.2. PAD 1942.

Use up those odd lengths of tape, spl'ice them together professionally
after reading “How to Splice Tape”, price 2s. 6d. posted, from The Tape
Recorder, 99 Mortimer Street, London, W.1.

All makes of tape recorders repaired or modified. Miniflux heads
supplied ‘“Audiomaster™ equipment serviced. Audio installations built
to your specification by John C.Latham, Deimos Ltd.. 8 Corwell Lane,
Hillingdon. Middlesex.

A Unique Buy! Recording tape top brand, 5%a4 in. 1200 ft. 19s. 6d.;
7 in. 2400 ft. D.P. 28s. 6d. P. and P. Is. 6d. per spool. Bargains in all
sizes. S.A.E. for list. E. C. Kingsley & Co., 132 Tottenham Court Road,
London, W.1. EUSton 6500.

WANTED
Good Cash prices for tape recorders. — Tel.: Maryland 5879 (see page

338).

Highest cash prices offered for good quality Tape Recorders and
Hi-Fi. See our ad. page this issue. R.E.W., 266 Upper Tooting
Road. London S.W.17.

Truvox Series 80 /2 track tape-unit. E. Kennet, 17 Oak Park Avenue,
Torquay. '

EDUCATIONAL
Frenchman teaches French by tape recorder. Captivatingly vivid 1963
style lessons. Takes half the time to learn at home by post. (Also
Spanish). To enrol, write — R. de Breville, 22 University Street, Belfast,

“Sleep Learning” —the book essential for all go-ahead people. Send
6/6d. to York House, Dept. A, Huddersfield.

TAPE EXCHANGES
Armchair ‘Travel with Worldwide Tapetalk, Britain’s Largest and
friendliest tape exchange. S.A.E. for particulars:- WWTT(1). 35 The
Gardens, Harrow, Middlesex. ’

STUDIO FACILITIES
New intimate recording studio, 15 minutes west end. All facilities,
Same Day disc service. Refreshment Bar. Easy free parking. Dubreq
Studios. 15 Cricklewood Broadway, London, N.W.2. Gladstone 0047.

Tape to Disc service, editing, and dubbing, all speeds. Studio available
for musical groups. Outside recordings our speciality. Ilford Sound
Recording Service, 63 Aintree Crescent, Barkingside, Ilford, Essex.
Telephone: 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 onrequest from Dept. T.R. 21 Bishops Close, London, E.17.

Tape to Disc Recordings. Finest professional quality, 10 in. L.P. 35s.
(32 min.); 12 in. L.P. 40s. (45 min.); 7 in. E.P. 17s. 6d. 48-hour Postal
Service. S.a.e. for leaflet to: Deroy Sound Service, 52 Hest Bank Lane,
Hest Bank, Lancaster.
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— TAPE TO DISC SERVICES —
The following are mcmbers of the Association of Profcssional
Recording Studios who can be rclied on to give satisfaction

MJB RECORDING & TRANSCRIPTION SERVICE

specialise in the production of microgroove records from
Professional and Amateur recordings (Acetate copies: Mono and
Stereo pressings). Extended playing times achieved by controlled
cutting techniques. Studio, Mobile, “Off the Air’ and all
recording 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

| Hanway Place, London, W.I. Tel: LAN 2156

CRAIGHALL RECORDING STUDIOS

(Geo. Jeffrey Ltd., Edinburgh)

These modern and fully equipped studios offer the
following services:

Commercial and Private Recording Sessions.
Hire of Studio for Practice and Rehearsal Work.
Tape to Disc Transfer Service.

Mobile Recording Unit also available.
Send for our Fully Detailed Price List

GEORGE JEFFREY LTD.

23Earl Grey Street, Edinburgh 3. Tel.: FOU 8389
(Studios: 68 Craighall Road, Edinburgh 6. Tel.: GRA 368S)
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When FI-CORD fitted Mallory Mercury batteries
to their recorders they proved that

lasting high fidelity performance

is possible even with miniaturization.
Uniquely fade-free Mallory Mercury batteries
deliver full power for many more hours.

They do not leak, do not need rest periods

to recuperate. And their stability

eliminates the wow, flutter and

distortion troubles that occur

when ordinary batteries tire.

Mallory batteries are made to give

all portable recorders a longer,

better performance per battery change.

Ask for them by name when replacement time
comes around and enjoy all the benefits

of a really modern battery system.

i? batte es

o\ve

to

FI-CORD

recorders

M ALLO RY for new ideas in batteries

MALLORY BATTERIES LIMITED CRAWLEY SUSSEX Crawley 26041



WORLD WIDE DEMAND FOR BASF LIBRARY
BOXES BRINGS PRICES DOWN!

NOW, BASF are able to offer price reductions on single tape Library
Boxes with precision magnetic recording tape, and to introduce six new
Double Play Tape Library Boxes at attractive prices.

TAPES FREE FROM DUST AND DAMAGE!

You're sure to want to keep most of your unique recordings, so buy your
tapes in BASF LIBRARY BOXES to ensure their safety from dust and
damage. The boxes are made from hardwearing Polystyrol and hold the
tapes in swivel-open cassettes for ready reference.

Store, tabulate and protect your recordings in these most practical
LIBRARY BOXES made by BASF. And, to help with your collection,
ask your dealer for the BASF Library Index, FREE.

BASF Single Tape Library Boxes for long play tapes NOW cost:
5” 31/- (4/- reduction) 53" 38/6 (5/3 reduction) 7” 55/- (7/6 reduction)

and introducing NEW DOUBLE PLAY TAPE LIBRARY BOXES:
Single Tape 5 45/- 53" 58/6 7" 82/6 Three Tapes 5" 126/- 53" 165/- 7" 232/6

—SYMBOL OF
AUTHENTIC SOUND

‘BASF CHEMICALS LIMITED, 5a GILLESPIE ROAD, LONDON, N.5. Tel: CANonbury 2011




