


WORLD RECORD CLUB OFFERS YOU THE CHOICE OF

ANY 3 PRE-REGORDED TAPES

8 The wne and only Dakaota

Statan sings 101 Love Again,
On Gareen [Dwlphin Streer, Pick
Yoursell Up. Meet Me a1 o
Special Place, et

7 Unforgeitahle Art Tatum in

persun plass Tenderly, Body
and Soul Without a Song. Begin
the Begune 12 superh numbers

from the greates-coer jass panid, |

G4 Surdwst, How High the
Maon. Nearness of You,

‘Round Midnight, King David

eight numbers by the vibraphone

e, Lonel Hampton

Alsa in steren.

70 The Archduke Tria.

Becthoven's inspiring mas-
wrpwey  here  recerves a truly
vuistanding performance from the
Luneridge - Mariin - Hooton Tri.

THE FOUR

pas
FRESHMEN

6 Chur Lone w Hlere o Swav.

The Scarness ol Y ou, Guiliy
s v more great bt all with
Amera’s top sl growp. the
Vabulous §owr Freshmen

tque’

5 ‘t&
THE DUKE

TCHAIKOVSKY

SYMPHONY NO. 5
te.

il
Sir MALCOLM SARGENT

B4 Tehabussky's dast - and

greatest symphony, i here
grven a splendudly moving render-
g by the Sinfoma of London
conducted by Muir Mathieson
Also in stereo,

TETNEW

11 Iharak Symphony No. §
From The New World
Leopald  Tudwig conducts the
London Symphony Orchestra in a
dramatic and nuovang perlormance,
Also in stereo,

 Emperor Concerto

85 Jk\‘lhmcn s Emperor Con-
oera siftuos perfor-
mance by \..n Buukofl with
Piodrchestre  ades Conerts de
Colonne under Prerre Dervaus.
Al in sterea.

' WOODY
HERMAN

e
erd
es

]

3!

45 Crazy Rhythm. Bijou.
coverihe Waterfront. North-

wesl Passage. Blowin U,
etc. The master clarineitist plays
12 numbers in great style

Alsa in stereo.

91 Barbara Legh wih allstar
cast and orchesra sing I’
“Never Too Late, 10

With You, We S
Lok Back.
Also in stereo. Tape.

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

6 The exquisite playing of the

Virtuoso Ensemble matches
the beauly of Schubert’s celebrated
Trout Quintet, which contains
some of his most famous melodies.

CARMEN
w4

A
L'ARLESIENNE

53 These 1w suiles, contaming

some of Brzet's most theill-
INg MuUsic are gisen l“lgnlll\'(lll
performances by the Sinfoni of
London under Muir Mathieson,
Al in stereo.

32 Star cast and orchesira stage
the famous songs.

Gcllmg o Know You, Hello

Young Lovers, | Whistle 2 Happy

Tune, Shall We Dance. etc.

Also in stereo.

GEORGE SHEARING

with IDAROEA S EATON

6 ‘CubanCarnival, Yesterdays,

Blues in My Heart, and e
maore great numbers played
Gearge Shearing with vocals by
[Dakata Staton.

l Tchaikovsky Symphony
No. 5. Sir Malcolm Sargent

and LSO combine 1o give this

famous symphony a dramatic and

colourful rendening

Alsa in sters .

66 Lily of Laguna, Milord.
Come Prima, Dance Every-
one Dance, and 14 mare played
mcharactensiic manner by the Les
Bavier Orchestra.

2 lan Wallac
chorus
ening, I'mIn |
ful Guy and all the
songs from this great musical

Also in steren.

SCHUBERT

"UNFINISHED:

WOZART = GREAT G MINOR

44 Leopold Ludwig and LSO
combine brilliantly in an ex-
citing “double”: 1wo of the world's
greatest symphonies receive vivid
new interpretations

Also in sterea.

Sarah
Vaunghan

74 Superb Sarah Vaughan in
ten great numbers. IF |
Loved You, Saturday  Ii's
Delovely  You'll find me There
etc. Every ane a hit

The ¥ .
Platters | encores

The  mugmtoent  Platiers
brng vou Siveen Tons, My
L Maaters of You, You'll
Sever hnow, O
Milhon 1Y superh nunbers

? The smooth sound of the
Nehon Reddle Orchestra in
Touch of Your Lips. Body and
Soul, The Tender Touch, As you
Desire Me <11 favouries in all,

77 In the Maood. Bugle-Call
Rag. Chattanvoga  Choo-
Choo, Serenade in Blue 9 ong-
inal tracks by the immaorial Glenn
Miller and his band

s Kismel, Full cast production.
Brand new arrangements. Star

artists sing Stranger in Paradise.

Baubles. Bangles Beads. This s

my Beloved. eic

Tape.

2 Gireg Puano Concerta, Alex-

ander Jenner inan electrifying
performance with the Bavanan
State Radio Orchestra conducied
by Udd Gruner-Hegpe

COLIN
DAVIS

49 Beethoven Fidelio Overture,
Brahms S1. Anthony varia-
tions. Mendelssohn  Hebrides
Overture, Wagner Siegfied Idyll.
Superb interpretations.

Alsa in stereo.

8 Some of Chopin's loveliest
melodies magnificently

plyu! by world-famous pianist
Te'ong—The Four Ballades.
Nocturne in F Sharp Major, etc.

Tohatkowsks Swan Lake. John
Haoll g\\\mlhc.ulduu\[h
fon of Loavdont i a o per-
formance of this well I\nﬂ] balllet
i
Alsa in stereu,

13 Gershwin's Rhapsody in
Blue and American in Paris.
Pittsburgh Symphony Orchestra
conducted b§‘wi|liam Steinberg.

Jesus Maria
Also in stereo.

Aroma. piana.



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 afrer
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 wrcC 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 1s a superlatively recorded 3{ ips mono tape (or
12" LP—mono and stereo). Tapes are offered to you at the

Don't miss this great opportunity.

7-DAY FREE TRIAL OFFER-rosr ropay!

To WORLD RECORD CLUB (Dept. TRR2)
PARKBRIDGE HOUSE, RICHMOND, SURREY.

SEND NO MONEY NOW

privilege club price of 29;- (plus a small charge for post
and packing - much less than you would pay elsewhere
for recordines of unything like this quality.

Your only obligation, as a Club member, is to agree to buy
four mure tapes for 12° LIPs) during your year of membership,
Beyond thrs, 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 wrc
members

5. SPECIAL CONCERT PRICE CONCESSIONS.
Many concert halls and theatres throughout the

country (including the Royal Festival Hall) allow special

concession rates to club members for many performances,

6. FREE BONUS TAPES.

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

1. EXCLUSIVE EXTRA RELEASES.

In addition to the regular monthly selections, the club
offers members exclusive extra tapes at the standard Club
price.

World Record Club is unique—the first and greatest
Record and Tape Club in Britain, with the largest show
catalogue (on tape and mono/stereo disc) in the world. No
other method of tape—or record-buying offers you so
many additional benefits, so much freedom and variety of
choice, with no ‘high-pressure’ selling. And, of course,
there are no subscriptions or membership fees of any kind.

Send off the coupon today, for your 3 introductory selections for only 30/-

MY 3-SELECTION
‘PACKAGE’ COMPRISES

Choice No. I Choice No. 2 Choice No. ¥

3% ips
pre-recorded
tapes

12" LPs

Tick what you want

three

AR T R A O e )
00003000000005000000035300000

YRUQQOQQOOOLOOOQLRLAO0000000000Q000000(

Please send me, wﬂhuut obligation, on 7-day free trial, the
(Your 3 must_be
cither all tape or ail disc.) If satisfied, 1 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
wp quality 3} ips tapes over the next year at the special
club price of 29/- cach (or 12° LPs at 26/6) plus a small
charge for post and packing. If I am not completely satis-

: fied with my 3 selections, I will return them to you within
= 7 days, in good condition, and owe you nothing.
-
-
K=  Signed.............
o= this offer appl::: in Gr Bruam amf N fn_-.’and om'y
- .

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

Tick here if stereo 12" LPs are
required where available

MriMrsiMiss .,

(BLOCK CAPITALS PLEASE)

... AND IF YOU OWN A
STEREO TAPE REGORDER

hear the fantastic reproduction of

STERED 21

THE NEWEST,
TRUEST SOUND
ON TAPE TODAY !

Revolutionary new STEREQ 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 s<btriec

To WORLD RECORD CLUB (Dept. TRR2)
Box 11 PARKBRIDGE HOUSE, RICHMOND, SURREY.

Please send me your free colour brochure,
showing the full range of your new
STEREO 2] releases.

NAME..
(BLOCK CAPITALS n.zas:)

ADDRESS........occosnnnnimsnissvassns
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New faces...

The new Pencil Dynamics
microphones now join the
celebrated Reslo family.
Frequency responses smoothly maintained
from 100 c/s to 15,000 c/s, with a complete
absence of the nasal effect,usually
produced by stick type dynamics.

These microphones achieve a performance
previously obtainable only with ribbon
types - and at a comparatively higher
output level. The new additions to the
extensive Reslo range are now featured in
the latest Reslo illustrated catalogue,
available on request.

RESLOSOUND LTD
24 UPPER BROOK STREET, LONDON, W.1.
HYDE PARK 2291




TAPE

RECORDER

Editor MILES HENSLOW

Editorial Offices - - - - 99 Mortimer Street, London, W.1
MUSeum 3967 to 3969

Telephone

EDITORIAL

THERE was a very good selection of tape equipment at the Audio
Show, and the tape manufacturers were there in force to lend their
support. The B.B.C. F.M. Multiplex stereo programmes offered
wonderful opportunities for equipment to be properly used and
demonstrated and, in fact, everything was Set Fair for tape to be seen
and heard at its best. In some demonstration rooms it was: in others
the opportunities were rather sadly missed. From the other side of
the fence—from the customer’s viewpoint—it was obvious that the
search was for quality from tape as a whole, rather than a browsing
round to inspect tape recorders. This fact probably conceals an
important message for the organisers and planners of any future
shows which may cater for a bigger cross-section of the general public:
it has doubtless already registered in the minds of exhibitors. Briefly,
those who want to hear the possibilities of tape in relation to high
fidelity equipment will not want to be elbowed and jostled in a room
where the noise level has reached the threshold of pain: contrariwise,
those who come to see, handle and choose a tape recorder for all-
round home entertainment will not appreciate an atmosphere of
highbrow hush. Both sides of the public taste have got to be allowed
for, and the twain are going to be very unhappy if they have to meet.

We refer deliberately to future shows with bigger audiences
because it seems that at long last the wind is blowing in the right
direction—in the direction of one of the large exhibition halls of
London. This is no question of a little bird whispering in the editorial
ear: it was a definite statement from the show’s organizer, Cyril
Rex-Hassan, to the effect that a larger home for the annual exhibition
was being actively sought, and that there was a very strong possibility
that it might be at Earls Court or Olympia next year. Qur readers
know our views on this subject and we think they will be as delighted
as we are to hear the news—even though it is at the moment still in
the realms of “probability”’. The views of the Trade are still slightly
split. Some feel that the quieter and more select atmosphere of a large
hotel is likely to be better than a barn-like expanse of an exhibition
hall for hi-fi demonstrations: others share our view that the more
people who can be introduced to high fidelity listening the better.
And those readers who have little interest (as yet) in hi-fi matters,
and who therefore could not care much less about the audio show,
may suddenly find that this very different type of show that we
envisage is, for the first time, exactly their cup of tea, The whole idea
behind the enlargement of the show is to allow it to grow up. It will
be ten years old next year and it has outgrown its suit which is con-
fining it most uncomfortably. By charging the public for admission
and (most daring move) letting everyone know that there is such a
thing as hi-fi, it is probable that many thousands of people will find
their way to the show for the first time. They will include seasoned
hi-fi enthusiasts, newcomers who want to know what it is all about,
and people who (quite correctly) will expect to see and hear every
type of tape recorder on the market. All this is going to take a lot of
planning, but we have little doubt that it will be well planned and
most successful—and the tape manufacturers who have been putting
on such an interesting series of attractions at the annual show in
recent years will, for the first time, be playing to a new and large
audience which may well be made up of “new business”.

It is maybe a little early to become enthusiastic about something
which (at best, and if it happens at all) is still eleven more months and
ten more days distant. But the people who have found it difficult to
get exhibition space at the annual show for one reason or another
may find the present time an ideal time for applying the pressure in
the right direction. They may think it a good point to remember that
this projected exhibition of much larger size is bound to cost more
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money in terms of initial outlay. Even though the organisers know
that the success should be comparably greater they will (being only
human) be pleased to know that they have a lot of potential support.
And in order to get this they will have to welcome some new faces.
We have always held the view that everyone genuinely connected with
good audio products should be entitled to show his wares. We hope
that the projected move will make this thing possible. Anyway, we
have said our piece. Let those who are interested make haste to make
their own voices heard.

We think that there are quite a few ways of enlarging the Audio
Show. It should always retain the emphasis on high fidelity, and it
should always exclude the band-waggon-riders; but provided that the
inner temple is dedicated to hi-fi there is no reason why other sections
of the rhain exhibition should not deal with kit construction, sound as
applied to cine, tape recording, etc. Instead of crowded hotel bed-
rooms and corridors we should have specially built demonstration
rooms. Those who have never been interested in hi-fi will have a
chance to see and hear it at its best. Those who have never had much
time for cine will at least be able to see how dependent it is upon sound.
Those who like the other things, but who'have not much time for tape,
will have a chance to convert themselves. Music lovers will, we hope,
be specially attracted by the opportunity of seeing—at intelligently
planned “side-shows’—just how important the whole audio set-up
can be when it comes to enjoying music at its best. And that is, after
all, the only reason for the existence of these electronic gadgets in
our homes.

As a concluding sentence let us congratulate the organiser for all
that he has so far done, and let us hope that he has a much bigger job
to do next year!

x X X

® Our cover picture, kindly supplied by the BBC,
shows the stereo control panel at a recent stereo
recording session in Manchester. This very fine

equipment is of BBC design.



A TAPE RECORDER IS ONLY AS
GOOD AS ITS DECK

This one is
very good indeed

To judge the technical perfection of the new Ferguson
model 3204, you have only to study the tape deck.
Designed and precision-built by Ferguson’s own engineers,
it is the foundation on which is built a superb piece of
equipment with meticulously balanced sound amplification
and finest quality reproduction. Clarity and purity are com-
bined with a multiplicity of features for infinite variety in
your sound recording, compactly contained in a cabinet
with a style to match the performance.

MODEL 3204
TAPE RECORDER
4 tracks, 2 speeds

Controls.Volume/Recording level.Tone
combined with mains On/Off. Piano-
key tape motion controls comprising:
Play/Record, Pause (temporary stop),
Fast Forward, Fast Reverse, Stop.
Record button interlocked with tape
motion keys. Playthrough/Superimpose
button. Track Selector push buttons.
Speed Selector switch. Digital Tape
Position Indicator with instant zero reset
button.

Speeds. 31 i.ps., 1fi.ps.
Spool Size. 53" maximum,

Tracks. Four. Recording sense to gen-
erally accepted standards (1st and 3rd
tracks left to right).

Playing Time. Using four tracks and
maximum spool at 17 and 3% i.p.s.
Standard Tape 3 hours 6 hours
Long Play Tape 4 hours 8 hours
Double Play Tape 6 hours 12 hours
Rewind time 24{ minutes either direc-
tion (850 ft.).

Power Supply. 200-250 Volts (50
cycles), 60 watts power consumption.

Audio Output Power. 3 watts.

Loudspeaker. High sensitivity 7" x 34”
permanent magnet elliptical.

with remote-control microphone,
850 ft. tape, take-up spool and connecting lead.

FERGUSON
_makes for happy families

> Wuite for free full colour leaflet:
" THORM ELECTRICAL INDUSTRIES LTD., THORM HOUSE, UPPER SAINT MARTIN'S LANE, LONDON, W.0.2,

Cabmet In two-tone blue
simulated leather with
chromium fittings.

Size: 134" wide, 12
deep, 6+” high.
Weight: 19 Ibs. com-
plete.

Sockets. Microphone input (on deck
cover), Radio input, Pickup input,
Qutput to radio or amplifier, External
Loudspeaker (internal loudspeaker auto-
matically muted), Accessories — pro-
viding power for various accessories
including transistor-operated units.

it's got other talents, too! This tape
recorder is a twin set and can be used in
partnership with the Ferguson 3006
record player, acting as an extension
amplifier/loudspeaker for the playing
of stereo records.




Audio Course at Slough College

IX lectures covering all aspects of sound recording and reproduction

began at Slough College on April 21st. The speakers include
Graham Balmain, Ralph West, George Pontzen and J. C. G. Gilbert.
The fee for the course, which is held on Tuesday evenings from 7 to 9
p.m., is £1. Further details and application forms are available from:
Slough College, William Street, Slough, Buckinghamshire.

* * *

Blind Landings to be Taped
HIRTY EMI RE32r battery portable recorders are to be used in
an evaluation of the merits of blind landing systems. Expected to
last up to five years, the recorders will gather data from ground equip-
ment for subsequent comparison with pilots’ logs at the Farnborough
Air Establishment.

* * *

Epsylon Labcorder

ESIGNED specifically for laboratory use, the MR8oo Labcorder

has facilities for recording speech and low frequency pulses. It
is equipped with an automatic gain control and has a frequency range,
at 15 ifs, of 200 ¢/s to 10 Kc/fs. Three other speeds are included—74,
3% and 1% ifs. When switched to FM replay the response at 15 ifs
stretches from zero to § Kcfs, + 0-5 dB. Wow and flutter figures at this
speed are 0-06%, RMS.

Taking 7 in. spools, the Labcorder has a wide range of potential
applications. When used in combination with a pen-recorder it enables
data required for permanent storage to be separated from irrelevant
information and, utilising the Labcorder’s speed ratio of 8 to 1, can
either extend the effective frequency response of the pen-recorder or
contract the time scale of the information recorded by the pen.
Manufacturer: Epsylon Industries Limited, Faggs Road, Fel-
tham, Middlesex.

* * *

A.K.G. Price Reductions
OLITECHNA (London) Limited, U.K. distributors of A.K.G.
products recently announced price reductions for several of their
microphones. In the domestic range these include the D11C dynamic
cardioid, reduced from £6 10s. to £6; the D12 dynamic cardioid from

AKG D77
Stereo
Microphone

£34 to £28; the D58 ‘close-talk’ from £11 10s., and the D77 stereo
cardioid from f15 ros.

Details of the price alterations of professional models can be
obtained on application.
Distributor: Politechna (London) Limited, 3 Percy Street,
London, W.1.

* * *

Telefunken Comment on the Magnetophon 96 Review (April)
== UR principals in their specification for this model allow a +29%,
tolerance on the speeds and the bulk of the production naturally
falls well within this tolerance. Occasionally, as in all mass produced
equipment, there is the odd machine which, although within the
specification, does come nearer to the tolerance limits and it is a pos-
sibility that your reviewer had such a machine. The Magnetophon 96
has been on the market for some two years and its service record has
shown no indication that a design fault exists in the drive mechanism,
and on the few occasions where speed instability has been experienced
replacement of the intermediate drive wheel has cured the trouble.”
Welmec Corporation Limited.
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An MR8oo Labcorder being used to record the vibrations of bearings and
mountings of a Wehmiller Bottle Inspecting Machine.

A Paper-Back on Tape
PAPER-BACK version of Douglas Brown’s well known book
Tape Recording and Hi-Fi was published recently by Arco. First
printed in 1961 it is well written in a lively non-technical style and

retails at ss.

* * *

Components for the Microphone Amplifier
E have been asked by Mr. Foord, to point out that the GET106
transistor, used in his construction article in our March issue,
can be obtained from: Henry’s Radio Limited, 303 Edgware Road,
London, W.2.

* * *

Challen Service Note

E are advised that spares and service for Challen recorders are

now available from: Tape Recorder Maintenance Limited,

323 Kennington Road, London, S.E.x11.
* *

*

More Stolen Equipment

INE recorders and three pieces of hi-fi equipment were stolen

from a van belonging to Howard Limited, at Kings Cross Station
on Thursday March sth. A reward of 25% of market value is offered
for information leading to the recovery of the property.

Details of the equipment are as follows (serial number given in
brackets): Butoba MT/s5 (511726) and mains unit (97246); Butoba
MT/s (513693); Butoba MT/s (5r49r2) and mains unit (94986);
Wyndsor Trident, }-track version (29r164); Spectone 161 (1349);
Telefunken KL.85, green cabinet, 3W model (818853).

All the above-mentioned equipment was second-hand, while the
following were new: Elizabethan LZ[29 (293r65r); Truvox R.gz
(62688); Telefunken KL85KL, grey cabinet model, (865259); Leak
Stereo Amplifier (2283-42-64); Connoisseur Craftsman 111 Turntable
(3-2284); Decca Deram A.R.I. Arm (no serial number).

Anyone being offered any of these should report the matter to his
local Police Station or contact: Howard Tape Recorders, 218 High
Street, Bromley.

* * *

Sennheiser MD21x

HE latest addition to the wide range of Sennheiser microphones,

now obtainable in this country, is the MDzr. Available in low,
medium and high impedances, it has aclaimed response from 50 c/s to
15 Kcfs, rising slowly by 5 dB above 1 Kc/s. Several accessories are
available, including a desk stand and wind screen. The dimensions of
the microphone, a moving coil type, are approx. 43 x 2 x 2 ins. The list
price is £16 12s. Distributors: Impectron Limited, Impectron
House, 125 Gunnersbury Lane, Acton, London, W.3.

* * *



TAPE AT THE
1964 AUDIO

Philips EL3566 in Console Form

T HE eighth annual London Audio Festival and Fair, occupying five
- floors of the Hotel Russell, opened on April 2nd. When it closed,
at 8 p.m. on Sunday April sth, nearly 60,000 visitors had passed the
turnstiles. It is claimed by the organisers that the figures for Saturday
were the highest ever recorded on a single day since the Fair began.
36,800 visitors entered the exhibition on that day alone, compared with
a total of 37,600 visitors during the four days of the 1963 Fair.

Tape played a greater part this year than ever before, with 42 of
the 87 exhibitors specialising in the manufacture of recording equip-
ment and accessories. Twenty-seven foreign manufacturers, from
Austria, Canada, Germany, Holland, Hungary, Japan, Norway, Sweden,
Switzerland and the U.S.A. made the exhibition truly ‘International’.

Video Recording Makes Debut

Video recording was shown for the first time in the Scotch demon-
stration room and visitors had the opportunity of watching what amount
to pre-recorded films, and of seeing themselves on tape. A Precision
Pr-3V, playing at 64 i/s, coupled with a Pye industrial television camera,
was used to illustrate the strength of 3M Videorape. At one point in the
demonstration the tape transport was stopped and, with the head
rotating within the helically-wound tape, a still frame was shown. The
strain to which the tape was subjected was said to be equal, in one
second, to that imposed on }-inch audio tape when played 145 times at
32 ifs. It is claimed that the tape will stand more than ten minutes in one
position before the oxide structure begins to disintegrate.

Also on show in the Scotch demonstration room was the Revere
Tape Cartridge Player, the subject of a report by John Berridge in our
February issue.

A One-Man Orchestra

Another interesting demonstration, given by Agfa, was of the
Mellotron, a versatile organ operating on the unique principle of using
tape to supply the melody. A piano-style keyboard is used to operate
1,250 instrumental sounds recorded from actual instruments on 72
tapes. Each tape is 40 ft. in length and has three tracks. A single key
depressed by the left hand will bring into action a complete accompani-
ment, played on drums, piano, brass or any other of 18 selections avail-
able.

To this accompaniment, a simple tune on the right-hand keyboard
will provide a lead melody, making the organ ideal for those only able
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to play ‘by ear’. A system of numbered notes allows a completely non-
musical person to play, in effect, a small orchestra.

The official theme of ‘Initiation’ was to be found in only a few
demonstrations. Perhaps MSS fulfilled the test most practically, with an
interesting film entitled Fourney Into Tape, which gave an insight into
the problems involved in the manufacture of recording tape.

Four Free Lectures

Four Grundig Automatic recorders were kept hard at work in
the BASF room over the four days, dubbing talks on sound effects,
slide-synchronisation, and other aspects of creative recording. The
copies thus made were then presented to the visitor who had monitored
the tape through an AKG headphone.

The ‘professional’ field was well represented by Peto Scort, EMI
and Elcom. Peto Scott, U.K. Agents for Philips’ high-quality equipment,
demonstrated professional audio equipment, including the EL3566,
recently supplied to the BBC. On show for the first time in this country
was a message repeater, for specialised use with airport P.A. systems.

The RE321 battery portable, and TR52 recorders, both popular
with amateur enthusiasts, as well as professional recording and broad-
casting companies, were exhibited by EM/, along with a rack-mounted
version of the 3r1.

Elcom, a newcomer to this year’s Fair, displayed two mixer units,
both of which made use of stud attenuators. Available with four or ten
channels, they were shown along with the range of Elcom components,
including connectors, faders and switches.

Three Machines in One

A new Stuzzi, the Disc-Corder made its debut, and selling at
£L61 19s. provides its owner with a combined battery-powered tape-
recorder, record player and transistor radio. A mains adapter and
extension speaker are among the range of accessories available for this
unit. Accompanying this rather unusual combination was the Tricorder,
claimed by Stuzzi to provide a good recording of piano music at its
slowest speed of 15/16 ifs.

Another new portable recorder has been introduced by Butoba.
The MT22 is capable of holding 6-inch spools with the lid closed, and
plays at 1}, 33, and 74 ifs. The frequency range at 74 ifs is said to
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stretch from 40 c/s to 18 Kc/s. The power supply can be taken from
eight 1:5V dry cells, two rechargeable accumulators, a 12V car battery,
or from a mains convertor which also houses the charger. Remote
control facilities for this model are very comprehensive due to the
considerable use of solenoid switching.

A Remote-Controlled Tape Deck

Also equipped with solenoid controls, the U.r r5 Tape Deck,
exhibited by Planet Projects, plays at 34, 74 and 15 ifs, and is available
with non-remote, semi-remote and fully remote control. The latter
version is supplied with all transport controls, with the exception of
speed, mounted in a single unit at the end of a cable. Unlike the semi-
remote model, which is otherwise identical, an emergency stop button
is located on the deck.

A new accessory for the 202 was a source of interest at the Fi-Cord
booth. It takes the form of a rechargeable power unit and provides an
economical alternative to the rather expensive mercury batteries stipu-
lated for the recorder. Two other products on show were a transistorised
mixer and a battery-powered amplifier and speaker unit.

Kodak Versus BBC Multiplex

BBC Multiplex Stereo formed the basis of a demonstration by
Kodak. The signal direct from the receiver was compared with the
output from a Tandberg, monitored less than a second after it had been
recorded on Kodak tape. Frequent switching from the direct to the
recorded signal showed little audible change in quality other than a
faint hiss from the tape The exceptional performance of the Tandberg

Planet U.1 Tape Deck

was illustrated when a tape was played at 1 i/s with surprisingly good
results.

The Truvox Series 9o Tape Unit was the popular choice of several
exhibitors of cabinets and hi-fi equipment, and showed itself to be
capable of an impressive performance.

The Revox 736, another stereo tape unit, was played through two
Quad Electrostatic Speakers, and gave forth very pleasant quality,
although the background hiss, in common with another ‘semi-pro-
fessional’ recorder, the Akai Model 345, appeared to indicate the sad
absence of a de-gausser amongst the exhibitors.

Moving now from recorders to microphones, ‘The Triffids’, a
musical group, formed the subject-matter for the AKG range. In
the Grampian room, however, microphones had taken second place to
an artificial echo unit. The beneficial effect of this piece of apparatus on
certain sounds was shown very clearly when an atrociously dull recital
of one of Shakespeare’s more widely known songs was greatly improved
by the addition of reverberation. Its use in a hi-fi set-up is questionable,
however, as no professional recording would be issued in such a ‘dead’
state as that—unless it was intended for demonstrating echo units. Its
advantages would seem to be more with the recording enthusiast who
is sufficiently interested in realism to want a more lifelike echo than that
obtainable from a staggered playback head.

Additions to the range of S. G. Brown head-sets, including the
Diplomat 3C. 604 and its control unit the rzC. roo, gave very good
accounts of themselves when used to relay music from a Grundig
stereo recorder. The Diplomat makes use of ceramic transducers.

Portable Hi-Fi on Tape

Telefunken demonstrated the quality now possible from battery
recorders by playing their M 3700 through external speakers, using a high
quality radio as a playback amplifier. Its fidelity considerably exceeded
that obtainable from several current mains models of a similar price,
having an excellent overall response. Also on show in the Telefunken
demonstration room were the Magnetophon 96 and M26KL mains
recorders and a range of microphones and accessories.

As always, the Fair was accompanied by outside exhibitors, holding
demonstrations in nearby hotels. An impressive display of Heathkit
equipment was given close to the Russell, in Southampton Row.
Visitors were able to hear and try out audio and amateur radio equip-
ment, and test gear, after which they were invited to listen in comfort
to three complete hi-fi stereo systems each of which was designed to
cater for a different price range and floor space. The room in which these
demonstrations took place were ideally suited to the purpose of sound
reproduction, with extensive carpeting and curtaining eliminating any
possible ‘boomy’ or ‘closed in’ effects. A far cry from the converted
bedrooms of the Hotel Russell.
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For highest
quality equipment

HI-FI FM TUNER, Model FM-4U
Available in two units which for your convenience are sold
separately: Tuning unit (FMT-4U=€2 155, 04, incl. P.T.L
despatched wired and tested. and LF. amplifiecr iFMA-4U -
£12 6s.). Printed circuit for LF. amplifier and ratio detecior
Built-in power supply: 7 valves. Tuniog runge 88-F08 Mcfs,
tillustrated hottom righth. Tol price 15 s 0d.

HI-F1 AM/FM TUNER, Model AFM-1
Also available in two units as above: Tuning heart tAFMST1 =
£4 135, 6d. incl. P.T.) and LLF. amplifier tAFM-A 1= £20 | 3s.).
Printed circuit board: & valves: consecutive FM limiting
and ratio detector. Tuning range FM: 88-108 Mc/s: AMT 16-50,
200-550. 900-2.000m. Switched wide and narrow AM band-
width. Buili-in power supply. Tuotal price £25 65, 6d.

at lowest
possible prices

NEW: GUITAR/P.A. AMPLIFIER

- Model PA-L. 50 wans romes.. 100 W pk. output. 4 inputs for
guitars. mic.. record player etc. Many features incl: 2 heavy

duty speakers. Vol. indicator. varis le tremalo. 2 channels.

ificati t t. Avdtiable ngw:
Full specification sent on reges M‘ERJ —

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

Ideal Tor use in the hame. car or as a personal portable receiv

Features: —Solid leather case: Slide-rule tuning scale: Printed
circuit board: 7 transistors: 3 diodes. 77 %" 4" Loudspeaker.
Full details available on request. €14 18s. 0d. incl. P.T.

Tape Recording and Replay Hi-Fi Amplitiers
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 printed circuit construction.

TA-IM T, L19 25 6d.
TA-IM and Collaro “STUDIO™ L30 10s. 0d.
TA-IM and TRUVOX D83/2 €47 Ia. 6d.
TA-IM and TRUVOX D834 45 S O

€24 10s. (M.

TA-IS illustration Centre)
L52 On thd,

TA-IS and TRUVOX D83,2
TA-IS and TRUVOX D834 L50 Ys. Oul.
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
10 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 1o personal 1aste, ready assembled cabinets
or assembled and fully finished cabinets. and has at least one
model to meetl vour requirements. Why not send for full details?
Prices from £6 19s. 6d. — £29 8s. 0d.

ALL BRITISH MODELS AVAILABLE
ASSEMBLED.

“Malvern”

COTSWOLD HI-FI SPEAKER SYSTEM

This is an acoustically designed enclosure 267 » 237 v 4757
housing a 127 bhass speaker with 27 speech coil. elliptical
middle speaker. tugether with a pressure unit 1 cover the full
frequency runge of 30-20.000 cfs. Capahle of duing justice
1o the finest progrumme ~ource. its polar distribution makes it
ideal for really Hi-Fi Stereo. Delivered complete with speahers.
cross-over unit. level control. Tygan grille cloth. etc. All pans~
precut and drilled for ease of assembly and lefi ~in the white™
veneered for finish to personal taste.

“COTSWOLD” MFS SYSTEM

Similar performance to standard “Cotswold”™ but dowgned
for the smaller room. Size 3" high = 16%2" wide » 147 =" deep.

PRICES ON.REQUEST.

Deferred terms on orders over £10.

MAIlZ

MFS

Either model

£23 35 Od

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

MONQO CONTROL UNIT Model -UMC-1. Designed
lo 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 $-33H.

HI-FI STEREQ 18-WATT AMPLIFIER Model 5-99. Within
its puwer rating. this is the linest stereo amplifier available.
regardless of price. UfL push-pull output” Printed circuit
canslruction. £27 19s. 6d.

A stereofmono  amplifier with the high sensitivity
necessary for light-weight ceramic pickups (e.g. Decca
Deram). Deluxe version of the $-33. £15 17s. 6d,

HI-FI STEREQ 6 WATT AMPLIFIER Model S-33.
Autractively styled. completely selli~contained. Printed

circuit makes it easy to build. Only 0.3% distortion
at 2% Wichal. Uf1 ouput, ganged controls, £13 7s. 6d.

HI-FI - MONAURAL AMPLIFIER Model MAS. An
ideal general-purpose reasonably priced mono amplifier,
5 walts output at only 0.5% distortion, has inputs for
m. Radio. Printed circuit board. Size 117 % 6% x
high. £10 19s. 6d.

HI-FI SPEAKER SYSTEM Model S5U-1. This kit is
easily assembled, 11 contains twin speakers and balunce
control in ity direct ducted port reflex cabinet. It is
cqually suitable for stereo or mono in average room.
tLegs 14/6 optional extra). £10 17s. 6d.

AUDIO SIGNAL GENERATOR Model AG-9U. Delivers
up to [0 volls pure sine-wive {less than 0. 15 distortion:
20 efs w0 20 kefs), Decade switch-selected frequencies
from 10 1w 100,000 ofs. Internal 600 Ohm N/ load
or external. E21 95 6d.

POWER-AMPLIFIER [2-WATT Model MA.I12. Single
channel, ideal for stereo conversion, £11.9s. 6d.

—
- Saallin

TRANSISTOR INTERCOM. Models XI-1U and XIR-1U.
Ideal for office or home. Each Master operates up to
live Remotes. 9v battery operated,
XI-1U - €10 19s. 6d.

XIR-1U  £4 7+ 6d

STEREQ CONTROL:UNIT Model USC-1. A deluxe
stereo contral unit with variable filter, switched rumble
filter. printed circuil boards and many other refinements.
Operates direct from tape heads. €19 10s. 0d.

TRANSISTOR, PORTABLE RADIO Model UXR-I.
Superbly styled hide case. with golden reliel und
crystal easyv-to-tune dial: this completely ~elf-contaned
G-transistor dual-wine et performs brilliunthy every-
where. even in a car. R duction ix evceptionally
good. Printed circuit. £12 11s.0d.

SHORTWAVE TRANSISTOR PORTABLE Model
RSW-1. Four wave-band seven transisior portable
with telescopic and ferrite aerials, slow-motion tuning.
Covers Medium. Trawler. and 6-26 Mcs in four
swilched bands. Uses printed circuit board and latest
circuil technigue. Superbly styled leather case.

£19 17s. 6s.
TRUVOX D833 AND D83/4 TAPE DECKS. High
quality monofstereo Tape Decks,
DB83/2 2-track for highest-fidelity. £31 1os. 0d.
D83/4 tidentical presentation) d-track for most econo-
mical use of lape. £29 Hs. Od.

GARRARD AUTO/RECORD PLAYER Model AT-6.

Two  tracks.

COLLARO “STUDIO" TAPE DECK.
“Wow” and “flutter” not greuter than 0.15% at 74y
ps. 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 127 wrntable. £16 6s. fd.

. — —————— — — i ——————— T ——— — T — — | —

JUST POST THIS COUPON IFOR FURTHER INFORMATION |

Without obligation please send nme

FREE BRITISH HEATHKIT CATALOGUE. . .——
FULL DETAILS OF MODEL(S)........ccooiiiiiiniinnnns ::]‘
——1 DAYSTROM LTD.
I

Kindly write below in BLOCK CAPITALS

ADDRESS...........

'Ok
HERF

_HT1 | THE LARGES

A d-speed stereo/mono unit with manual or fully auto-
matic record selection: adjustable counter-bulanced
arm.  Filted with Decca Deram  ceramic cantridge
£l4 65, [d. or Ronette 105 monofstereo cariridge.

E13 12 1d.

GOLDRING-LENCO TRANSCRIPTION RECORD PLAYER
Model G.L.58. Fitted withi the G.60 pick-up arm and Ronetle
LOS monofstereo cartridge. it has infinitely variable speed
adjustment between 33%y and 80 r.p.m. and four fixed speeds.

3y b, werntable 1o reduce rumble. “wow™ and “Autter”™.
L18 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. Hlustrated American Catalogue and full details
of the scheme can be oblained from us at the nominal charge of /- post pad.

DEPT. HTII
GLOUCESTER, ENGLAND

A member of the Daystrom Group, manufacturers of

T-SELLING ELECTRONIC KITS IN THE WORLD




BIAS IN TAPE

Part 3

AST month it was shown that the amplitude of the bias signal
in a tape recorder must be critically adjusted if the best results
are to be obtained. A less critical, but nevertheless important, factor
is the frequency of the bias supply.
Ultrasonic Frequencies Necessary

The bias frequency must be fairly high so that when the tape is
replayed there is no audible output of the bias signal. In other words
if the bias frequency were, say, 8 Kcfs, then on playing back the
recording, a whistle of this frequency would be heard. At slightly
higher frequencies the bias output is reduced by the ‘gap effect’ at
the playback head, and also by self-demagnetisation in the tape coating.
From this it might be thought that a bias frequency of about 15 Kcfs
would be sufficient, since not many commercial machines can reproduce
much above 10 Kcfs; however a bias frequency of 15 Kcfs is not high
enough for the following reasons.

Frequency Beating

When a recording is being made, the bias and audio signals are
both present in the record head. Now suppose that the bias frequency
were 15 Kcfs. If part of the audio signal applied to the signal head were
to consist of a frequency of the same order as that of the bias, then
trouble could be encountered due to the appearance of the ‘difference
frequency’ due to residual non-linearity in the system. This simply
means that with a bias frequency of 15 Kcfs, and an audio frequency of
14 Kcfs, it is possible for a signal of (x5 minus 14) Kc/s, namely 1 Kc/s,
to be present on the recording. In other words, two high frequency
signals, which would not themselves be heard on playing back the
tape, can give rise to a lower audible frequency which would spoil the
recording.

Of course, one is not likely to encounter a continuous audio
input frequency of the order of 15 Kcfs, but such frequencies are
common as components of complex audio signals, and a low bias
frequency can cause disturbing interference effects between the bias
and audio signals. To prevent these effects, the bias frequency is
usually at least four or five times the highest anticipated audio frequency.

A fault of a similar nature is sometimes experienced in stereo-
phonic tape recording where separate bias oscillators are used for the
two channels. When recording, a whistle may be heard at the autput
of the record amplifiers due to the bias supplies of the two amplifiers
being of different frequencies (the smaller the difference between the
two frequencies the lower the frequency of the whistle). To tune both
oscillators to the same frequency the machine should be set to the
record position, and the output of one of the record amplifiers monitored
on a pair of good quality headphones, or better still, on a loudspeaker.
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By K. R. Wicks

RECORDING

The Adjustable Coil

A bias oscillator coil usually has a core of the iron-dust variety,
which is adjustable on a screw thread. Both cores (in a stereo machine
using separate bias supplies) should first be positioned centrally in
their respective formers; then one of the cores should gradually be
adjusted until the frequency of the whistle decreases to zero. If the
frequency increases, then it is the other coil which should be adjusted.
When the whistle has vanished both oscillators are tuned to the same
frequency.

Fig. 1 shows an exaggerated asymmetrical waveform ABCDE.
It can be seen that the peak amplitude of the positive part of the wave-
form is 45V, whereas the amplitude of the negative part is only 15V.
If a constant voltage of 15V is subtracted from this waveform (i.e. the
curve is re-drawn. 15V lower down) then the curve FGHJK is obtained
which is symmetrical about the axis OX. This means that the asym-
metrical waveform ABCDE may be regarded as the sum of the sinu-
soidal waveform FGHJK and a constant voltage of 15V.

The effect is that with an asymmetrical bias waveform, the process
of biasing is actually a combination of AC and DC, and the DC com-
ponent, as was explained last month, gives rise to excessive hiss.

Therefore, a lower level of background hiss is attainable when a
push-pull bias oscillator is used, since this type of oscillator usually
gives an output waveform which is much nearer to a perfect sinewave
than that obtained from a single-pentode type of oscillator.



TAPE SPECIFICATIONS
—AND STORIES

T has been said that not only can a blindfolded man not tell the taste
of a five shilling cigar from a sixpenny one, but he rarely knows
whether either is alight or not.

There is, I suppose, as much mumbo-jumbo surrounding tape as
anything else in audio, or electronics, or even in brandy and cigars.
However, while one can hardly give technical descriptions of the latter
which mean something in terms of taste, flavour and aroma, most
engineering hardware can be described, and specified, so as to give the
user a clear idea of its performance. Indeed the necessary tests are
usually standardised by the British Standard Institution (BSI) and the
specification can thus be confidently used to compare different items of
the same kind as well as being generally understandable by all concerned.
Even household articles, whose users may be ill-equipped to compare
specifications, can often be chosen on the basis of a BSI mark or the
approval of some independent consumer organisation.

In spite of this, there is no BSI specification, nor even general
professional agreement, on any but the most elementary features of
domestic audio equipment, and none at all on any aspect of performance
quality. Specifications there are a-plenty, of course—you can collect
an armful at any exhibition—but comparing one with another may be
quite another matter, even if you can understand them. And that is
really the point of this article. Specifications so often fall between two
stools; many are imprecise to the professional and at the same time too
detailed for the domestic user, and thus they are confusing and often
misleading to both.

Look, for instance, at the tape specification (Table 1) shown here—
imaginary, but nevertheless fairly typical in form, although the figures
are not intended to suggest any typical or desirable values. Let us go
through the entries in order, examining the meaning of each and its
usefulness to the domestic user.

TABLE 1

TYPICAL SPECIFICATION FOR DOMESTIC
TAPE (STANDARD)

Magnetic
Coercivity: 275 oersteds
Remanence: 700 gauss
Saturisation Induction: 850 gauss
Electrical
Sensitivity: +2 dB referred to reference tape XYZ123
Uniformity: +4 dB within reels
+4 dB short-term }at 1 Kcfs
+1 dB reel-to-reel
+2 dB at 10 K¢fs
Dropouts: Negligible
Frequency Response: 40 cfs-16 Kc/s at 3% ifs
40 c/s-8 Kcfs at 1§ ifs
Bias Required: +15% of that for reference tape XYZ123
Distortion: Less than 29, at 0-2 Maxwells
Background Noise: 65 dB below peak recording level
Modulation Noise: 54 dB below peak recording level
Print-Through: 56 dB below peak recording level after
72 hours at 70°F.
Mechanical
Elongation: 1-0%, elastic at 4 lb. for one minute
Yield Point: 45 Ib.
Tensile Strength: 6-2 lb.
Humidity Expansion: 12 x 10~5 per 1-0% R.H.
Humidity Range: To ro0%, R.H.
Temperature Expansion: 25 x 10 ~6 per 1°C.
Coating Thickness: 0:45 x 10~ 3 in.
Base Thickness: 1-5 x 103 in.
Width: 0:246 in. +0-002 in.
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The Coercivity of all domestic tapes lies between 250 and 320
oersteds, approximately. Since other factors such as coating thickness,
oxide dispersion, magnetic density and surface quality may together
have much more influence on the performance of the tape, the term
‘medium-coercivity’ would suffice. This ensures that the tape can be
biased and erased on domestic machines and distinguishes it from ‘high-
coercivity’ tape which is intended for professional use. ‘Low-coercivity’
tape constituted the bulk of the early production, incidentally, and is not
used now.

Magnetic Characteristics

Remanence is not a particularly interesting quantity because, again,
coating thickness and density come into any calculation of sensitivity
based on it. ‘Remanent Induction’ per }-inch tape is nearer to being
useful, although its measurement involves the condition, unrealistic in
audio recording, of magnetic saturation of the tape.

Personally, I would like to see the ‘anhysteretic remanent induction’
used as a measure of tape sensitivity. Despite its ugly and forbidding
name, this quantity is just what we want, since it is obtained from a bulk
sample under laboratory conditions resembling those experienced by
the tape on a much smaller scale when it passes a recording head. The
latter involves a high-frequency (bias) field mixed with a low-frequency
(audio) one, whereas the anhysteretic measurement is more con-
veniently made with a low-frequency field (50 c/s, perhaps, representing
the bias) mixed with a direct field to represent the audio. However, the
results represent the practical conditions very well provided that
realistic values of field are applied. Nevertheless, we shall probably have
to be satisfied with the remanent induction for the moment.

Saturation Induction is, as far as I can see, quite useless to any
tape user, domestic, professional audio, or industrial.

*

Sensitivity as presented here is not, of course, very helpful to the
user, since he doesn’t have a sample of reference tape XYZ 123, and
isn’t likely to have unless he is a contract customer. It doesn’t tell him
how the tape relates to other makes, and no one else is likely to either
except perhaps the reviewers in the tape magazines. The entry would
be useful, however, if XYZ123 were a BSI reference tape of which
anyone could have a sample. The idea has been successfully practised
in Germany for several years now, and most European manufacturers
relate sensitivity (and many other quantities) to this DIN reference
tape. Their specifications are thus immediately comparable. We can
only hope for either a BSI reference tape or an anhysteretic measurement
to be adopted soon. Until then we must comfort ourselves with the
thought that the sensitivity of most ordinary domestic tapes lies within
a total range of 4 dB, which will-not worry.most users (see next section).
But nete that ‘High Qutput’ tape may be 4-6 dB more sensitive than
the average, and Triple-Play 2-6 dB less sensitive than the average.

Electrical Performance

Uniformity (or Sensitivity Tolerance) is interesting, especially if
you do much editing, although one’s sensitivity to changes in output
has been much exaggerated in the last few years.

A digression here may be of interest. During a recent short talk
to the BSRA on this subject of specifications, two passages of chamber
music were played. The first was ‘doctored’ with a steady fall in level
of 2 dB over 20 seconds followed by an almost instantaneous return
to the original level. The audience were told this only after the piece
had finished, and were thus partly prepared then for something similar
in the second. This contained three fairly rapid dips in level of 4 dB,
followed by a fall of 4 dB over two minutes and a rapid return to the
original level, which was also explained afterwards. As far as I could
gather later, most of the audience of eighty or so noticed nothing amiss



By: Graham Balmain

~TAPE SPECIFICATIONS
—AND STORIES

in either piece, a few expert professional listeners noticed the rapid
4 dB changes only, and one man claimed to have heard all the changes.

This is not to say, of course that domestic users cannot hear changes
of 4 dB, just like that; they might well have heard the 2 dB changes if
the programme had consisted of sustained organ notes or similarly
steady material. But it does suggest that the maximum rapid change in
mid-frequency of 2 dB (+1 dB) suggested by our ‘specification’ is
entirely adequate for most purposes, and that changes of 3, 4 or even
more decibels might be acceptable in some applications. The effect of
changes in high-frequency sensitivity is much less marked, in ordinary
mixed programmes material anyway, than at mid-frequencies.

Apart from the figures, however, this entry for uniformity is
incomplete. The tape speed must be given, since a 1 dB change in a
1 Kc/s signal at 74 ifs could easily turn into a 2 or 3 dB one at 1} ifs.
The bias condition must be stated, because, for instance, an increase
in bias may reduce variations due to changes in the surface of the coating
but exaggerate those due to changes in its thickness. Finally, ‘short
term’ must be defined, since the rate at which output level changes may
have a great influence on whether the change is audible or not.

Specifying Dropouts

Dropouts are not the same as short-term changes. They are heard
as catches or hiccups in reproduction, whereas changes are appreciable
as such. However, we know little about expressing them in figures
which relate to how they sound (hence, presumably, this vague entry).
Anyone trying to do so at this stage would be sticking his neck out too
far. In any case, figures (or even ‘negligible’) would be useless without
stating also the track width, the tape speed and the signal frequency;
and even then one machine might emphasise the dropouts while another
minimised them, depending on wrap-round, pad pressure, tape tension
and so on. Since vagueness is merely a vague way of saying nothing, and
precision here is impossible at this time, I have no hesitation in recom-
mending you to ignore the statements about dropouts. Listen to the
tape on your own machine—it’s the only way!

Frequency Response is much less to do with the tape than the
machine. Apart from its being given as a frequency range (no dB
figures), not a response, the bias condition has not been stated. This
entry will help no one as it stands. Tape of itself has no frequency
response anyway, only a wavelength response which contributes to the
overall frequency response of a record/playback system in action, and
its contribution can vary according to the heads used. Although the
wavelength response could be used in specifications, it is extremely
difficult to determine accurately, and I fear our only hope again is the
BSI reference tape and a standard test machine.

*

The entry for Bias Reqguired calls for much the same remarks as I
made about Sensitiviry and ties in also with Coercivity. The latter entry
could be omitted altogether if a future BSI specification were to require
that the bias for domestic tapes fell within certain limits—expressed
in terms of magnetic field strengths—or, alternatively, that the overall
performance under standard bias conditions lay within certain limits.
It is surprising, incidentally, how small the differences between the
various domestic.tapes are, even now, when they are all used with the
same average bias. The Bias Tolerance figure should be included.

The Distortion entry is a useful way of comparing the signal-
handling capacity of tapes, provided certain other things are known:
the type of distortion (e.g. 3rd harmonic, or total) the signal frequency;
the tape speed; the playback channel equalisation for which the figure
holds; and, again, the bias condition.

While this will tell you at what relative levels various tapes overload
(5% 3rd harmonic distortion is usually taken as the ‘overload’ point,
actually) it will not tell you how rapidly they do so. Some tapes will
accept 5§ or 6 dB more input after the 29, point before they give 5%
distortion and another 2 dB for 10%,, while others may need only 3 dB

more for §9, and another 1 dB for 10%. Some statement along these
lines would obviously be helpful for comparison purposes. Note also
that some tapes overload more rapidly than others at short wavelengths
(high frequencies andfor low tape speeds) and that this behaviour does
not necessarily correspond to their mid-wavelength performance.
However, this is extremely unlikely to affect domestic users.

Tape Noise

Background Noise is obviously a helpful entry, if properly qualified.
This one needs the reference-signal frequency, the tape speed, the
track width, the playback equalisation and the distortion figure at
‘peak recording level’ (which I prefer to call ‘maximum modulation’ to
avoid confusion with measurements from true peak-reading meters).
In other words, it needs to be referred to the conditions for the Distortion
entry, with the track width added. The type of meter used (peak,
RMS or average-reading) and whether the measurement is ‘weighted’
or unweighted must also be stated. A peak measurement probably gives
the best idea of the audible effect of the noise. A ‘weighted’ measure-
ment is made through a filter whose frequency response approximates
to that of one’s hearing at low (40 phon) levels; it attenuates slighty at
frequencies above 10 Kc/s and sharply at those below 500 ¢fs.

Modulation Noise—the ‘noise with-the-signal’ which may cause
slightly fuzzy sound if excessive—is fairly well related to the Back-
ground Noise and is anyway unlikely to bother domestic users. If it is
included, the same remarks apply as for background noise, with the
addition of the method of exciting the noise. I would not include it in a
domestic specification, however.

TABLE 2

SUGGESTED FORM OF SPECIFICATION FOR
DOMESTIC TAPE

Magnetics
Coercivity: Medium
Remanent Induction: 06 Maxwell per } in. tape.
(An hysteretic measurement later ?)
Electrical
Sensitivity: Not at present; in terms of a BSI reference tape
later ?
Uniformity (1 Kcfs at 3% ifs, biassed for max. output):
+ 4 dB within reels;
+4 dB within 100 milliseconds to 1 second;
+ 1 dB reel-to-reel
(1o Kcfs at 32 ifs, biassed for max. output at 1 Kc/s)
+3dB
Frequency Response: Not at present; in terms of a BSI
reference tape and machine later ?
Bias Required: Ditto
Bias Tolerance: +15%
Distortion (Recorded Induction of 1 Kcfs recorded to 2%,
3rd harmonic maximum output, at 3% ifs, biassed for maxi-
mum output, CCIR Playback): o-2 Maxwell.
Overload Point (59 3rd harmonic, recorded as above):
0-32 Maxwell, or +4 dB from 2%, point.
Background Noise (3-track working, referred to 29, D3
conditions above):
—54 dB, unweighted RMS measurement.
—45 dB, weighted peak measurement.
Mechanical
Temperature Range: 120°F max.
Working Tensions: Standard, 8o gm.
Long-Play, 60 gm.
Double-Play
and Triple-Play, 40 gm.
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How round is Round ?

( Precision engineering to a microscopic degree is entailed in the
manufacture of Tandberg Capstan and Flywheel assemblies.
Only by adherence to the most exacting manufacturing processes
is it possible to turn out tape recorders, with *“ Wow and Flutter "
figures that measure up to Tandberg requirements®, every time,
repeat " Every Time" |

A very good example is the " Roundness " or perhaps surprisingly
the " Unroundness" of the Capstan. As you probably know, by
centreless grinding the Capstan is ground to a very precise
dimension, but unfortunately, there is always a tendency in this
procedure, to get an uneven number of “corners'. These
corners cause an uneven transport of the tape due to the varied
radius of the Capstan.

In addition, an even more dangerous WOW component is caused
by the movement of the Capstan’s centre, due to unroundness.
The latter component will be more serious the greater number of
corners there are. The unroundness, defined by the difference
between the inscribed circle and the circumscribed circle, should
be less than 0.001 m.m. when there are 3 corners, and about
0.5/1000 m.m. with 5 corners. Only one European Capstan
Manufacturer has so far been able to meet Tandbergs’ specification.

Mr. A. Tutchings reviewing Tandberg Series 6 in The Tape
Recorder :— " At 7% i/s the flutter remained below 0.12% RMS for
very long periods, only very occasionally did it rise to 0.11% where
friction effects happened to build up to a maximum. At 3} ifs the
readings averaged 0.122; RMS with .very little change in reading
from beginning to end of reel .

*Wow and Flutter 0.15%; RM.S. Tii.p.s.
0.2% RM.S. 3ii.ps.
0.3%. RM.S. 1ii.ps.

N

o

Werite for details of
Tandberg Series 6 &

Tape Recorders and
i 28 page booklet of
Technical Reviews.

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

7

150

SPECIFICATIONS AND STORIES—Contd

Print-through is not interesting to the domestic user, I think. I
have yet to meet one who has ever heard print-through on his own
domestic equipment, because the machine background noise is almost
invariably high enough to mask it thoroughly. If it is stated, the signal
frequency and level, the bias condition, the tape speed and the tape
tension must be added.

Frankly, I see little use for the first three entries. Anyone or any
machine allowing tape to get anywhere near the conditions implied
there deserves anything that may happen to them. Recommended
working tensions should be quoted, however. One might perhaps
specify the elastic elongation at a loading of about half a pound (200
gm, which is more than there should be on any respectable machine)
but this should be negligible anyway.

The Humidity Expansion is unnecessary because the amount
involved is genuinely negligible with any modern base material. The
same applies to Temperature Expansion, which is also misleading
because almost all modern base materials simultaneously contract in
length and expand in width when heated. At a certain critical tempera-
ture the process becomes irreversible and often catastrophic, so that the
Temperature Range is useful as a warning. The Humidity Range is
unnecessary, since all base materials now used will withstand 100%
Relative Humidity without undue effect; slight curl, perhaps, on
acetate-based tapes.

The Coating, Base Thicknesses and Width are included for interest,
presumably, since they are fairly well standardised and have little
direct meaning in terms of average performance. Provided the right
length goes on the right spool and the tape fits the guides, everyone
should be happy.

We are now left with the solid core of useful information shown
here (Table 2}—a real specification in a standard form which can
easily be compared with others. Should the BSI one day standardise
testing conditions and specify a national reference tape, the whole thing
could become much simpler still, to everyone’s benefit.

One last point. In spite of all this emphasis on performance quality
and tolerances among the makers of branded tapes, some users will buy
cheap tape in white boxes and swear that it is better than anything else
on the market. If it pleases them, they have every right to do so; it is
their ears (and yours) which count in the end, not the figures.

In some ways this is rather like the story of the scientists who tried
to find an objective method of testing the consistency of cheese. After
much experimenting they regretfully admitted that no machine they
could think of would estimate the consumers liking for the cheese as well
as the old man who stuck his thumb into it.

Sometimes, as with dropouts, we just do not know enough to
express things in figures. But the desire to do so is not an obsession with
figures as such; it is the cold necessity to tell potential users whether
they are likely to be satisfied with the product or not without actually
giving away millions of free samples. Provided the figures mean some-
thing in terms of what the user will hear, and provided the specification
is firmly confined to such figures, we can now achieve most of this aim
and will certainly achieve more of it in the future. However, it is up to
the user to demand clear, precise specifications as much as to the
manufacturer to produce them; and this applies to any product where
taste has as much influence as technical merit. Who knows ? One day
you may even get specifications for brandy and cigars!

BRAND NEW TOP QUALITY 1009, TESTED
RECORDING TAPE

(As supplied to the Far East Broadcasting Corp.)
All English tapes now P.V.C. All American tapes now Acetate and Mylar.

Size Length ENGLSH  AMERICAN
STANDARD PLAY ... 3 150" 2/6
5 600" 9/- 8/—
;;" 900 1174 10/9
1200° 16/ 15/-
LONG PLAY .. 3" 220 3/-
5 00" 1146 /-
58" 1200° 16/ i5/—
7* 1800° 23/- 19/-
DOUBLE PLAY 5 12001 21/- 16/~
53" 1800° 24/ 19/~
7 2400 39)- 26/

Post and Packing |/- per Spool. 4 or more post free
Money refunded in full if not delighted (refund still never ever requested)
SPECIAL OFFER. Brand New 2 and 4 track Recorders.
Retail price £40, our price £18.10.0. Further details: Phone Ashford 53020.

N. WALKER, 28 Linkscroft Avenue, Ashford, Middlesex




TAPE RECORDS

Tt BAND OF MM ROV WaERES

The Splendour s
of the March

OVERS of English music, particularly the more colourful

semi-light orchestral variety, will find much to enjoy on the HMV
tape called English Ballet Music (TA-ALP 1873). This includes The
Perfect Fool suite by Holst, Walton’s Fagade and Britten’s Simple
Symphony, with Sir Malcolm Sargent conducting the Royal Phil-
harmonic Orchestra. The recording is very bright and clear, with plenty
of orchestral colour to match the lively episodes in the music. On very
wide range equipment the sound is a little too bright and slightly edgy,
but the overall quality is certainly exceptional for a 3% ifs mono tape.

The Holst, comprising the Dances of Earth, Water and Fire, is
brilliant evocative music with fine displays for the brass sections of the
orchestra; Fagade entertains admirably, whether considered as satire or
simply clever orchestral fun; and the Simple Symphony—scored for
strings only—is a delightful work based on material originally prepared
by Britten in his childhood. Anyone who claims not to like Britten
should be played the second movement of this—its delicate pizzicato
is irresistible.

Also for strings alone is Dvorak’s Serenade for String Orchestra,
which is joined by his Nocturne in B Major and Grieg’s Holberg Suite
on WRC TTsi, with the Sinfonia of London conducted by Alexander
Faris. This is all light classical music of a relaxing and unpretentious
kind, pleasantly performed but a little lacking in vitality at times. The
recording is clear and natural, but there is a suspicion of drop-out
occasionally.

Jumping now from concerted strings to solo oboe, we have The
Art of Leon Goossens, with the master himself accompanied by Gerald
Moore at the piano on HMV TA-CLP rsz5. This is a recital of
thirteen ‘set pieces’ displaying (and demanding) a full range of styles
and the utmost virtuosity; but as Mr. Goossens is one of the few
oboists who could even tackle a recital of this sort in the flesh before
an audience without difficulty, despite the terrors of the instrument,
we are absolutely safe here and receive some really beautiful playing.
Ten composers are represented on this tape (either straight or arranged),
and the recital starts with the Sinfonia from Bach’s Easter Oratorio.
The recording is generally good, but has a touch of distortion at times
which was noticed on high quality loudspeakers but not on an ordinary
tape recorder.

An entirely different kind of wind playing is offered by Woody
Herman on alto saxophone and clarinet, with the support of five other
musicians, on the Woody Herman Sextet (WRC T T 323). His accomplices
are: Nat Adderley (trumpet), Charlie Byrd (guitar), Eddy Costa (piano
and vibrophone), Bill Betts (bass) and Jimmy Campbell (drums).
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Twelve pieces are played in a cool clean immaculate style which is
relaxing in the best modern jazz (or Herman ?) manner. The recording
is clean and clear, but the level fluctuated somewhat on the second
track of our copy.

On an altogether vaster, but not necessarily more classical, scale
is The Splendour of the March on HMV TA-CLP 1684. The Band of
H.M. Royal Marines is conducted by Lt.-Col. F. Vivian Dunn in
performances of twelve pieces of varied stock, including arrangements
of music by Wagner, Sibelius, Sullivan, Saint-Saens and Chabrier.
In addition, there are specific military marches. This Band is one of the
best brass/military combinations to be found, and plays with something
like the precision of a symphony orchestra. For those who like these
particular kinds of sounds (and there are about 3,000 brass bands in
Britain, so there must be many) this tape should provide some interesting
and rewarding listening. The recording is fair, but there was an odd
kind of high frequency ‘breakthrough’ once or twice on our copy.

Qur last music-tape takes us back across the Atlantic for Ferome
Kern Spectacular, starring Ray Ellington, with Valerie Masters,
Barbara Virgil, the Mike Sammes Singers, and the New World Show
Orchestra conducted by Alan Braden, on WRC TTzo7. A dozen
Jerome Kern songs make up this ‘Spectacular’, including old favourites
like OF Man River, The Last Time I Saw Paris, Who, The Folks Who
Live on the Hill, The Way You Look Tonight and They Didn’t Believe
Me. Seven of these feature Ellington himself, with his own special
style; anyone who likes Jerome Kern sung in a straight traditional
manner will not like his treatment, but if you prefer your Kern mutilated
in this particular way, it is very well done and the recording is excellent.

Sound Effects Number Two is the self-explanatory title of a tape
by Global Products, the first recording of this type we have received for
review. Available at 3% i/s full-track or 74 i/s full- and half-track, the
thirty sequences last a total of 29 minutes. The review copy was at
33 ifs and contained no audible wow or distortion, though in a few
sections there was slight background hiss.

The recordings range from aircraft engines to lawn-mowers, wood
sawing to vacuum cleaners, and are generally remarkably free from
irrelevant distractions. The air-raid sirens are particularly .impressive,
being almost entirely free from external sounds. Eleven effects cover
the wide range of railway sounds, two of which are slightly marred by
a high level of bird-song. The ninth sequence is a Wurlitzer Pipe
Organ demonstration, showing the instrument’s great versatility. A
talking budgerigar, in the final section, shows off its considerable poetic
vocabulary but gives no technical details as to how the effects were
recorded! All-in-all this tape is very good value at £1 2s. 8d.






By Gordon King

TOWARDS BETTER TAPING

PART TWO

AST month it was shown how the tape beginner can improve the

quality of a radio or TV tape-recording considerably above that
obtainable by dangling the microphone in front of the loudspeaker.
This is achieved by extracting the electrical signal either from across a
load resistor in place of the loudspeaker or, preferably, from the detector
output—across the volume control, for instance.

The great importance of adequate mains isolation was also stressed.
One cannot over-emphasise the lethal narure of a tape recorder, micro-
phone or loudspeaker when connected to some external equipment of
mains-connected-chassis design. There is only one completely success-
fulsolutmn,andthatlsmmnploya I-to-1 ratio mains-isolating trans-
former between the mains supply and the mains-connected-chassis
equipment, whatever it may be, as was fully explained last month.
The chassis of the external equipment may then be earthed and made
perfectly safe electrically while also considerably easing the hum
problems. Never connect an earth to the metal chassis of equipment of
mains-connected-chassis design.

The Programme Source

Before we go on to see how an external loudspeaker system can be
connected to a tape recorder in the ‘popular’ price range, let us consider
programme inputs other than those derived from a radio, television
or microphone. From the tape recordist’s aspect, another most im-
portant programme source is that from a gramophone pickup, for the
purpose of taping discs.

Many recorders of the type under consideration feature an auxil-
liary or ‘radio/gram’ input socket in addition to the microphone input.
We saw last month that it is to such a socket that the radio or TV sound
signal is applied. The input impedance here is generally around soo K
(0'5 megohm) or thereabouts and a typical input voltage is 200 mV
(that is, 0-2V).

This sort of voltage is obtainable from a radio or television sound
section, either at the detector or from across the speaker circuit load,
that is towards maximum volume, so all is well in this respect.

About Frequency Responses

Moreover, this input is usually unegualised. That means that equal
amplification is given to all frequencies over the audio spectrum
(within the frequency limits of the equipment, of course). This is just
what is wanted for radio input, since on a good set there should be no
excessive attenuation or amplification at one range of frequencies
relative to another over the spectrum. We have the effect illustrated
diagrammatically in fig. s.

From first principles, this means that any sound signal in the
audio spectrum at the output of the radio or TV set will give equal
record intensity provided, of course, that the set output signals are
of equal level at all frequencies (as transmitted).

SIGNAL “"RADIO"

OUTPUT INPUT
RADIO OR [/— - FERMRIEM 4 TAPE
TELEVISION f[————----- -7 RECORDER

FIG.5.

Fig. 5 When a programmie signal is applied to an ‘unequalised’ tape
recorder input socket the signal should have a ‘straight line’ frequency
response, as this diagram shows.

CONNECTING AND EQUALISING
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Fig. 6 These combinations of frequency responses are explained in the text.

Now let us consider various combinations of responses, as shown
in fig. 6. At (a) we see that the output from the programme source has
a straight response while the input sensitivity of the tape recorder is
tilted in such a way that the high audio frequencies give a greater depth
of recording than the lower ones. An unequalised direct coupling
(fig. 5) to such an input, would make a tape record with far too much
treble. The same would be the case with responses such as at (b),
while the two treble-rising responses at (d) would give even greater
treble and would be almost certain to cause treble overloading and
consequent distortion, especially on high-pitched transient sounds.

Bass boosting would result from (¢) and (e), while excessive bass
boosting and treble cut would occur from two responses such as at
(h). Since the two responses both at (f) and (g) are mirror-images of
each other, the emphasis on one would be equalised by the de-emphasis
on the other. Here, then, we have the concept of basic equalising, the
two responses together giving an effective straight-line output.

It is often difficult for the beginner to know exactly whether a
programme source is causing over-emphasis of the bass or treble or
whether, in fact, the response of the selected programme channel of the
tape recorder itself is flat or emphasised bass- or treble-wise.

As intimated, over-emphasis could lead to over-recording at the
high or low end of the audio spectrum, and this is not normally indicated
on the record level indicator, as this often responds to the mean of the
level of the sound signal applied to the record head.

At this juncture it must be made clear that the responses shown in
fig. 6 and all the remarks in the foregoing paragraphs de not relate to
the internal equalising within the tape recorder. itself, nor to any
equalising which may exist in the channel from which the programme
signal is derived. So far, we are considering the nature of the signal
in terms of frequency at the output of the programme source and the
sensitivity, relative to frequency, of the tape recorder input.

The ‘Gram’ input

Now to get back to the problem of making a tape record from a disc
record. As we have seen, many machines have a ‘radio’ input of high
impedance and which needs some 200 mV to load fully. Instead of an
ordinary radio signal obtained by one of the methods detailed in
last month’s article, we could connect to this input the signal which
appears across the volume control of, say, a radiogram or record
reproducer (see fig. 4, last month). In that way we could record a
disc record equally as well as we can record a radio programme. Re-
member, though, that many inexpensive record reproducers (and radio-
grams) have mains-connected-chassis, thereby making it necessary to
use our old friend the 1-to-1 ratio isolating transformer.

Some crystal pickups give an output across a high impedance to
equal that of the sensitivity of some ‘radio’ or ‘auxilliary’ tape recorder

(Continued on page 154)



REPS R10 Mkll VERSION

AN IMPROVED MODEL IS NOW

AVAILABLE MAINTAINING A HIGH

STANDARD OF PERFORMANCE
AND RELIABILITY

D.C. heating on pre-amp valves.

Modified Magnavox Studio deck with improved
wow/flutter.

Bogen micro-gap two or four track heads
fitted.

|0 watts nominal 12 watts R.M.S. max.
Calibrated Bass and Treble controls

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

74 i.p.s. 40—15,000 C.P.S. = [dB 10045
3% i.p.s. 40—10,000 C.P.S. < 2dB 200uS
Zi.p.s. 50— 5,000 C.P.S. -+ 3dB 40045

to C.C.L.LR.

Rumble filter on play-back —3 at 30 c/s
—23at [5¢/s

5 ECC83. 2 EL84.
fiers.

| ECC82. 2 Contact Recti-

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

Fully illustrated literature

2 Track 59 gns.
4 Track 69 gns.

REPS (TAPE RECORDERS) LTD.

118 Park Road North, South Acton,
London, W.3 Phone: Acorn 4141

available on request to—

TOWARDS BETTER TAPING—Contd.

inputs, and such pickups can, in fact, be connected direct to that socket
for making a tape record of a disc record; that is, with reservations.

One is that the output voltage from the pickup must, of course, be
sufficient to give full recording modulation, as shown on the record
level indicator, and another is that the output from the pickup must be
‘straight’ frequency-wise. Crystal pickups working across a high
impedance load (0-5 megohm up to about 2 megohms, depending upon
the type) give an output which calls for little or no equalising, meaning
that we get the effect similar to that shown in fig. 5 by direct connection.

Magnetic pickups, however, need an equalising network interposed
in their output leads, as also do some crystal and ceramic pickups
working into a medium-impedance load. Without equalising on this
kind of pickup, we would get the response combination similar to that
shown at fig. 6 (b), where there would be an abundance of treble and
not much bass.

When an equalising network, which usually consists of a resistor-
capacitor network, is connected between the pickup and the tape
recorder input socket, the pickup signal is attenuated or reduced in
level and if the pickup output when unequalised is only just sufficient
to drive the recorder, when the network is connected it may be found
impossible to push the recording up to full modulation on the record
level meter or indicator.

As a result, the background noise would probably be high on
replay (see last month’s article) and one may then be tempted to delete
the equalising arrangements to secure greater modulation. Here, then,
are some of the problems connected with plugging a pickup directly
into the tape recorder. (Also, readers are warned that the Copyright
laws make the re-recording of commercial discs without permission
an offence—Ed.)

Low-Level High Impedance Input

Note, though, that on some machines the microphone input socket
is at high impedance with a sensitivity of from about 2 mV up tw
10 mV or thereabouts. Such an input would probably be used for the
connection of a crystal or ceramic microphone, which is of high or
medium impedance at low-level output.

Eliminate the Tone Control

Quite reasonable results have been obtained by plugging into a
socket of this kind a crystal or ceramic pr.ckup, and provided the input
impedance is high enough, equalisation is not needed, as has already
been explained.

By far the best idea is to take the disc record programme signal
from across the volume control of a record reproducer or, indeed,
from the ‘minitor’ output of a hi-fi pre-amplifier or control unit. A
point to note here is that the programme output signal should be
extracted before any tone control networks, where the signal output is
‘flat’ (see fig. §). If the signal is extracted after the tone controls too
great an emphasis on bass or treble may result on the tape, remembering
that tone controls are included essentially to correct for room acoustics.

Pre-amplifiers and control units designed to cater for supplying a
signal input to a tape recorder have the ‘monitor’ (so-called) socket
connected before the tone controls. This means that the programme can
be listened to normally from the loudspeakers with the tone controls
setmsultthemndmomofthehstmmgmom,whuethcsamepm-
gramme signal fed to the recorder remains uncorrected.

If one is lucky enough to possess a machine with mixing facilities,
then in addition to the signal from, say, a radio or disc record, a signal
from a microphone can be recorded upon the tape simultaneously.
The question of mixing, however, will be considered in greater detail
in a future article, as also will the connection of external loudspeakers,
which cannot be looked at this month—after all—owing to a lack of

space.

SUBSCRIPTION RATES

The Subscription rate to The Tape Recorder is 30s. per annum
(within the British Isles) and 32s. 6d. per annum overseas
(U.S.A. $4.50). This includes a free copy of the annual index,
The same rates apply to Hi-Fi News.

The Tape Recorder, 99 Mortimer Street, Ww.1

London,
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Readers’

A Novel Use For the Gramdeck Pre-Amp.
Dear Sir, I am the owner of a Philips EL354r/H recorder, which has
facilities for stereophonic playback with the aid of the EL.3774 pre-
amplifier. The output of the stereo socket is I mV at T Megohm.
) As I already own a Gramdeck pre-amplifier, would it be possible
to use this with a matching transformer instead of the Philips pre-amp ?
Yours faithfully, R. W., Barnsley.

It should be possible to use the Gramdeck pre-amplifier directly coupled
to the Stereo socket of the EL3541, without a step-down transformer. If
there is an impedance mismatch, it may be possible to overcome this with a
series 470 K resistor and a 47 ohm shunt resistor across the Gramdeck
input. Although the rated output at the stereo socket is 1 mV, this is at the
test frequency of 166 cls, and at mid-range there is more output available
on playback, which should allow you to experiment with gain levels for
stereo replay without the need for a transformer.

There is no harm in trying this, and it would be interesting to know

the results of your experiment. -
% * *

Speed Fluctuation on the RK3
Dear Sir, I would be grateful if you could help me with a problem
regarding my Robuk RK3. It was recently overhauled by the shop
where I bought it, but the trouble remains.

The sound is un-natural on 3% ifs and the tape sometimes stops
and will only re-start on depressing the stop button followed by the
record or play button. The trouble is also apparent on 7% ifs but to a
lesser extent. Sustained notes are ‘funny’, the tape stopping momentarily
but starting on its own at this speed. I would be very pleased for any
suggestions on how to cure this extreme ‘wow’.

Yours faithfully, D. C. T., Cardiff,

Your problem appears to resolve to a lack of capstan roller pressure on
the Robuk RK 3. I am surprised that your dealer has not successfully located
and cured this. The usual cause is a sticking slide lever, the lever which
engages the underside of the pressure roller bar. Remove the top plate and
you will see a slotted slide in which the tape guide pin travels. Clean this off
thoroughly, regrease very lightly and switch to Play and Off alternately
several times, aiding the lever travel with your fingers. Make sure the 4BA
locknut is correctly positioned.

A further trouble that aggravates this fault is a spool binding on the
rather loose top-plate. Cure is to raise the spool carrier. You will note
securing screws near the top edge of the carrier hub, accessible from above
if you raise the hub spindle slightly with your fingers. You need a good
screwdriver—}% in. blade, about 6 in. long, for this job. Don’t damage the
screw heads, they are the very devil to get out when scarred.

* *® *

Building a Stereo Recorder

Dear Sir, I am thinking of building a stereo tape recorder, using the
Magnavox Studio tape deck fitted with Marriot Series X }-track heads,
and two Ultra-Linear LT45X tape amplifiers, connecting one to the
upper track and one to the lower. Could you please tell me whether this
would be a satisfactory method, as the LT45X is designed primarily for
4-track operation, having an input sensitivity of 2 mV and an erase
voltage of 20V.

I have already been in touch with the manufacturers, but their
answer was as follows—“This amplifier is intended for use with the
Studio deck, and if these heads are standard it should be satisfactory.
There are no track-switching facilities”.

You will appreciate that this reply did not really answer my query
as the standard heads on this deck are usually the Bradmatic 4-track;
and in any case the question of track switching facilities did not arise in
the set-up I had envisaged. I would be extremely grateful for any
assistance you could give me in the matter.

Yours faithfully, S. P. R., Gorleston-on-Sea.

There would seem to be no objection whatever to your coupling your
two Linear amplifiers to the Marriott Y-track heads in the way you describe.
The manufacturer’s reply, interpreted, implies that the amplifiers are
capable of adaptation, even if the heads were not the standard type used with

Problems

a Studio deck—but makers are notoriously cagey in advising where other
people’s equipment is concerned. It so happens in your case that the heads
are standard, so you could go ahead. You may find that you have a little
too much treble boost with }-track heads, but the amplifier can take care
of that. If you could first check by playing back a test tape, then record,
with the amplifier set up as for the best playback, any small change you
may wish to make would only involve adding a little resistance to head feed
or more capacitance in bias take-off. You may want to increase the by-pass of
the cathode of the znd stage—but this is a matter for experiment.
* * &

Capacitive Cross-Talk
Dear Sir, 1 am using the Akai 33D with Akai pre-amp R 220-S Akai
power amp SM40, and am writing to seek your assistance and advice to
help solve a difficulty which, so far, has baffled me.

I find that when I playback }-track mono tapes I get a leakage of
music from the parallel track (not from the reverse track) that is, if I am
playing Track 1 I can hear music coming in from Track 3 and vice-
versa. Similarly, if I playback Track 4 I can hear music from Track 2
and vice-versa. I think this is rather different from cross-talk which
concerns adjacent tracks.

The leakage is apparent on }-track mono tapes recorded on the Akai
and even those recorded on the Sony 521 and the Grundig TM64.
These same- tapes play perfectly on the other machines.

I have checked the selector switch carefully but could find no fault
—also the circuit of the pre-amp and the connections from the playback
head. Our tests showed that the offending head was somehow giving a
signal even when it was supposed to be switched off—and the signal
was only killed if the head connection was disconnected from the deck
or the volume control for that track was set at zero.

It was suggested that the playback head might require re-aligning—
and I read your advice to M.G.O. Huddersfield under Reader’s Prob-
lems in your October 1963 issue—but this also did not cure the leakage.
I shall feel indebted for your advice in this matter and look forward to
your reply.

Yours faithfully, A. E. R., Calcutta.

We would not think that you have a misaligned or faulty head, but
that this problem derives from the system of head switching. The unused
coil is still connected to the track switch. Capacitance of the leads is such
that pick-up between adjacent leads is made possible. You may find that
re-dressing the leads between heads and -track switch will improve things;
but we would favour an alteration in the wiring which short-circuits the
unused cotl. You can do this by changing the track selection circuit so that
the ground end of each coil is commoned, and the upper end taken to the
outer poles of the double-contact switch, so that the feed line, now lined at
outer ends, connects the appropriate track winding, and the other winding
is shunted across.

Setting the volume control of the unused track to zero is the correct
procedure when playing back }-track mono, and is a better method of
reducing the fault than making the above modification. With gain control
advances, the high efficiency of the pre-amplifier circuits makes it inevitable
that even a very small signal will be amplified sufficiently to be discerned.

(Continued on page 169)

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 Earl Grey Street, Edinburgh 3. Tel.: FOU 8389
(Studios: 68 Craighall Road, Edinburgh 6. Tel.: GRA 3685)
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by H. W. Hellyer

- TAPE RECORDER SERVICE

HERE are many different ‘miniature’ tape recorders on the market,

from the eavesdropping plaything that is sold by its novelty
value, to the tycoon’s status symbol that is a conventional built-in
extra with the company car. Perhaps the most well-known is the Stuzzi
Memocord, which originally appeared under the publicity slogan—*“The
World’s First Pocket Size Tape Recorder”. .

From the servicing aspect, reduction in size often brings increased
worries. Opening one of these midgets can require the finesse and
precision of a locksmith; luckily, Stuzzi have been in the electro-
mechanical business long enough to avoid the more obvious pitfalls,
and the Memocord is a fairly straightforward recorder.

This is a single speed machine, with the tape driven directly, the
motor pulley acting on a recessed tyre in the flywheel, as shown in fig. 1.
The flywheel is pivoted to engage the spool carrier. The resultant speed
varies according to the amount of tape on the 100 fi. spool, and is a
mean value of 14-ifs. At 15 minutes for each of the four tracks, this
gives a full hour’s playing—time enough for our busy executive to
learn his after-dinner oration.

Standard Battery Supply

The batteries used are standard types: gV for the three-transistor
amplifier, and 1-5V for the motor from a penlight cell. Motor current
is approximately 65 mA and the amplifier battery has to deliver only
about 11 mA. This will give a playing time of up to 12 hours, depending
on the periods of use. To get the most from the batteries, it is necessary
for the motor tension to be accurately adjusted. A compensating resistor
is inserted in the motor feed, however, which enables the speed to be
adjusted by keeping the battery voltage (applied to the motor via the
slider resistor) down to 1-1V. Normally, the slider is within the first
third of its travel from red to green. The motor is sprung into engage-
ment with the flywheel, and the pressure should be such that 40-50 gm.
tending to hold the pulley off the tyre will just permit drive. Any
greater pull should decouple the motor. The holding spring can be
adjusted for this tension.

The flywheel position is also important for correct driving torque.
The flywheel axle armm must be vertical to the chassis and the engagement
spring should be set so that torque in both directions lies between 100

and 150 gm. This is measured by loading an empty spool and hooking
a spring balance to a loop in a single turn of cord, and the measurement
should be done with the track switch in the 1-4 position.

Ingenious Tracking Arrangement

The track switch is an ingenious arrangement which shifts the
head plate bodily to place the appropriate track in line with the tape.
Apart from noting that the lever has full travel, there is no need for
other adjustment, but the final position of the heads themselves is made
by bending the plate on which they are mounted. After this, the pressure
pad can be set to give correct placing against the head facing. There is
no withdrawing action of the pressure pads, as with conventional
mechanisms, and for this reason, the setting of the pressure pad is of
even greater importance than usual. Any complaint of tape-squeal
usually indicates maladjusted pressure pads on these models.

Before leaving the subject of the tape drive, it is well to mention
the axial play of the flywheel, which sometimes causes bother. It should
be abort 4 thou. Less than this should be suspect, and the mounting
washers will have to be inspected. On earlier machines these were
fibre and it may be as well to replace them with the metal types used
on later production runs. It saves wear and tear, and again, improves
battery . fe.

No Need for Brakes

The direct drive used on machines of this nature means that there
is no need for brakes, clutches or even a pinch roller, and in some
respects this simplifies the servicing problem. In others, of course, it
makes it even more important to ensure that the drive is as perfect as
can be. For example, the makers stress that speed should be checked
with a stroboscopic disc. The disc is mounted on the flywheel, and can
be calculated with reference to the frequency under which it is illumin-
ated: for 50 c/s mains, 63 black and 63 white segments will indicate a
flywheel speed of 95-2 rpm when in synchronism; for 60 c/s mains,
76 each segments give 94'6 rpm indication. This is approximately
equivalent to a spool speed (the driven spool) of 18 rpm. When adjusting
the slider mentioned formerly, to obtain these conditions, always
ensure that the battery voltage is correct.

SPOOL CARRIER

PR |

WASHERS

BALL AND SPRING

PIVOT LEVER
SPRING

DNNNT R

- - -

MOTOR PULLEY
FIG.I. DRIVE SYSTEM.

FLYWHEEL
(RAISED TO SHOW WASHERS)
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Removing the Motor

To remove the motor, it is only necessary to remove the front
cover by opening out the spring clip at either side, disconnect the four
wires from the heads and two from the motor, marking the connections
for identification, removing two circlips at the rear of the printed circuit
panel, two circlips near the motor, the retaining plates and the spring.
When this is done, the motor, with its nylon housing, can be removed.
When refitting, reverse this procedure, but remember to check the
tension adjustments and measure the motor current.

A great deal depends on these adjustments; although one is hardly
likely to bother about wow and flutter, or worry overmuch because the
frequency response, specified at 400 cfs to 3 Kc/s, is only meant to
cater for speech.

Several Interesting Features

Electrically, the Memocord has several interesting features.
Although it is only a three-transistor circuit, the output is rated at
20 mW into 24 ohms. The internal loudspeaker also acts as moving
coil microphone when the machine is switched to Record (red button
pressed). External microphones can be used, and quite a wide variety
of accessories are available from the distributors—Recording Devices
Ltd., 44 Southern Row, Kensington, London, W.xo. The input level
is 0'3 mV, and the input impedance, 3 K.

To check sensitivity, a 1 Kc/s signal should be fed into the input
via a series resistor of 100 K. The input level (at the generator) is set
to 4 mV, the machine switched to Record, and the output at the OC72
collector measured. This should be 2V. The next step is to switch to
Playback and check the output from the fully modulated tape. Within
10% of 3V should be obtained at the same measuring point. The
sensitivity can be set by adjusting the 220-ohm preset which is accessible
through the printed panel, near the output socket, for this playback
voltage. It is important to note that this must be done with a tape
modulated in the way noted above: the reason is that the insertion of
the input plug removes a 47-ohm resistor which is used to damp the
internal microphone and cut down motor noise. Actually, there is very
little noticeable noise under good conditions, and the rated figure of
60 mV across a 30-ohm resistor at the output socket, measured with no
signal, is on the modest side.

No Oscillator

Correct erasure is important, and here we have another of the
Memocord’s individual features. The coils of the erase head are
energised across_the motor supply, and the correct current in each coil
should be 6 mA. The action of the track switch mechanically places the
appropriate gap in position. This means that there is no oscillator, and
recording bias is obtained by omitting the feed capacitor to the R/P
head, and thus obtaining a measure of DC bias. One point to note about
this type of circuit is that a lack of erasure may indicate that the motor
battery is low, and have nothing to do with the amplifier at all.

Another factor that can be misleading is the apparent difference in
volume between the four tracks. As noted above, replay output is
preset, and volume control is automatic, but because of the difference
in speed between opposite ends of a spool of tape, the take-up spool
being directly driven, the recorded volume may appear to differ when
changing tracks at the end of a run of tape. To compare, always check
the playback of a ‘standard’ input at a rough mid-tape position.

Remote Operation Facilities

A special socket is fitted ro allow the machine to be operated by
remote control. If the motor fails to run, or the flywheel appears to
bind, check this socket, to make sure the contact is good. After this,
look to the flywheel mounting, as mentioned formerly, and the fibre
washers. It may also be necessary to allow for. wear of the flywheel
insert tyre by roughening the motor pulley slightly, but this is not a
course to be recommended. The usual symptom here is that the motor
runs, if intermittently, but the flywheel does not adequately drive the
spool. The spool hubs can be lubricated with a light grease or medium
oil, but great care must be taken to avoid getting lubricant on the
flywheel tyre.

Differences Between Models
‘There are some differences between early models and the later
production runs. On the first Memocords, it was necessary to hold down
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the red button continuously while recording, and when the button was
released, both motor and amplifier circuits were disconnected. This was
a simple safety measure which was superseded by a more practical
record lock on later machines. Depressing the white or cream button
for replay was a normal hold action which is neutralised by a touch
on the red button.

On later models, the microphone is mounted on the cover plate
instead of on the printed circuit panel as previously. One washer and
screening can are omitted when this form of construction is employed.
For most interview work, an external microphone is an advantage.
Among the accessories are two very useful external microphones, one
of them a hand microphone-cum-loudspeaker and the other an
unobtrusive lapel microphone. An extension loudspeaker is also avail-
able, and single and double earphones, plus the usual telephone
adaptors, remote control and transcription lead. The tape supplied with
the Memocord is numbered for position placing, but is a standard
} in. width, and spools are easily replaced. When new tape is fitted,
the wording should be at the top. First, it is necessary to wind the tape
to the top spool, then put the track switch in the Track 4 position,
undo the screw and take off the cover, remove the tape from the guides
and remove both spools. These simply pull off, being retained on the
hubs by a sprung ball which bears against the inner hub of the spool.
When the new tape is fitted, it can be placed in the guides and run
over the head path, but care must be taken to hold the pressure pad
clear, as this does not withdraw. Gently does it, for the pressure pad
tension is another important factor for successful use of this handy
little device which one executive has called “the notebook of this
automated age”’.

MEMOCORD
CIRCUIT GmA

FIG.2,




Take a look at the precision-built, Look, too, at the elegant T.D.10—a tape
quality tested T.D.2. Listen to its deck of functional excellence that
superb performance—only BSR sounds as good as it looks. Listen to it
could combine good looks with such and you'll know why BSR tape decks
truly magnificent performance. are favourites all over the world.

BSR

he worlds largest manufacturers of Tape Decks and Record Changers

MONARCH WORKS, OLD HILL



our readers write . . . . .

. . . about a modification to the TK1x
From: G. E. Richardson, 378 Whippendell Road, Watford, Herts.
Dear Sir, Owners of the Grundig TK1 battery recorder may be interested
to know that it is possible to monitor via headphones from two points
on the speaker transformer.

Two wires soldered to the lugs can be routed inside the case to a
convenient hole in the microphone compartment. A small plug and
socket arrangement fitted here will give the user the added facility of
being able to monitor recordings as they are being made—without
experiencing troublesome feedback that occurs if the signal is monitored
through the loudspeaker. The playback volume control should be
turned right down as the signal in the headphones is controlled by that
controlling recording gain level.

Yours faithfully.

* *

.+ . about ‘a squeaking effect’
From: 588026 Cpl. ]J. E. Lane, Arm. Serv. Flt.,, Armament
Squadron, Royal Air Force, Khormaksar, BFPO 69.
Dear Sir, Referring to ‘A Squeaking Effect’ (Readers’ Problems, February)
I have owned a Sony TCsoo0 stereo tape recorder since it first became
available in December of last year. After some use I experienced a
similar fault to that of D. D., Tottenham, a squeak occurring about once
a second, affected by the volume controls, and also audible, faintly, from
the region of the heads.

As this is my first ever tape recorder, I have been lubricating and
cleaning as per the handbook, and had but recently given it a check
over. Although the local agent has a Japanese technician from Sony
available in case of trouble, I thought it better to check my own work
first. Sure enough, I hadn’t adequately cleaned the felt pad that bears
on the tape guide preceding the heads on playback. This appeared
alternately to pinch and release the tape, causing a vibration along the
tape under tension between the reels. The head picked it up, and it
became annoyingly obvious at the speakers.

Although Sony recommend ‘denatured alcohol’ I had to use
surgical spirit, applied with a handkerchief, which cleared the trouble
completely. Now that I know what to look for I've had no further
trouble. In fact apart from this minor snag, and the necessity for getting
the ‘feel’ of the playback rewind control I am very satisfied with the
machine. If the play-wind switch is moved between positions quickly,
the reels tend to over-run, the tape slackens, and in extreme cases allows
the automatic shut-off switch to operate. Moving the knob smoothly
gives the feel of the drive disconnecting and the brakes being applied,
and everything works as it should. I believe this is due to the use of
several rubber wheels instead of a belt to transmit the drive from the
single motor, otherwise it seems a good system, particularly in this
climate where belt-driven recorders seem to give no end of trouble.

In case the point arises as to why a raw amateur should buy a
comparatively advanced machine: it has to last me a good few years so
stereo is a must to my mind, I can expand the hobby more or less as I
please with what is already built into the machine, and last but not
least it costs £62 10s. here in Aden. A bit different from U.K. prices.

By the way, do other manufacturers supply with the recorder such
items as screwdrivers, scissors, oil etc. together with patch cords as
do Sony.

With reference to the letters on pre-recorded tapes, stereo and
mono, in my opinion the Americans win hands down. Most labels are
available here, and in particular, Columbia get my vote.

Yours faithfully.

* *

. . « . and the trials of a tyro
From: G. A. Brewster, 5 Dagger Lane, West Bromwich, Staffs.
Dear Sir, Being a regular reader of your magazine, though I must con-
fess that I do not understand the technical details, I thought the trials
of a starter in the art might be of interest to your readers. I own a Philips
mains machine, plus a Stella battery portable, and collect mostly music,
of unusual instruments whenever possible.

It started in 1959 with a premium bond; I had £40 so looked
around for something of about that price. What I was looking for I
could not say, but I finished up with a £70 model, that was going cheap
in a stock-taking sale. The reason for this was that though brand-new
and complete with twelve-month guarantee, it was out of date by some

three or four years. It looked good to me, and as luck would have, with
certain limitations, it was.

The recorder in question was an Elizabethan, fitted with the early
Collaro Transcriptor that plays and records in both directions, and
weighs 40 Ibs! After the usual period of noises, voices and music from
the radio, I got the hang of it—and then ran into trouble.

First it would not run in one direction at all, but that was put right
by the local service agents; the next was more difficult. If a recording
was made, it would play in either direction using one of the two sets of
heads, but if the other set was used, it would not record properly. If the
tape was turned over, cross-talk was heard.

At this stage, I repeat, I was ignorant of all aspects of these machines,
but having read somewhere of print-through, I started recording at
half-level, but with no improvement. I sent it back to the shop but,
on its return, a week later, it appeared to be no different. Next the local
service agents had it, but they too seemed unable to find a cure. I
decided it was not worth bothering about, as I could use the heads that
did behave, so continued in this manner for about a year.

What happened next increased my knowledge of tape recorders
(and of service agents too I might add). While cleaning the deck with
the machine playing I noticed that if I pushed the tape down a fraction
of an inch, the volume increased. The two heads on that side were low,
so I unscrewed them, inserted small brass washers under each screw,
and the trouble was cured.

But what were the engineers doing that they did not notice this
misalignment—a not uncommon fault ?

I used the machine until I bought the portable, when I discovered
the Elizabethan would not erase tapes made on the new machine, and
also the motor bearings were getting a bit noisy.

I now have many tapes of interest (to myself anyway), and marvel
at the number of people I have come across who have had machines
for years and still have only the original tape that came with it; some
do not even use that any more!

Yours faithfully.

* *

. . . about the wild-life recording competition
From: D. C. Burton, 40 Western Gardens, London, W.5.
Dear Sir, With reference to the recently announced BBC recording
competition—when it was announced, the competition seemed to be
just what so many of us had been waiting for, and it was a bitter dis-
appointment to find that 33 ifs was ruled right out.
Yours faithfully.

Tape Equalization Table

This table was unfortunately omitted from the short feature on
page 119 last month—*Notes on Standard Tape Egualization Charac-
teristics’. We apologise for the inconvenience caused through our
oversight.

Turnover
CCIR Time Constant Frequency Curve
Xe=R
15 ifs 35p S. 45 Kcfs G
74 ifs (old) 1004 S. 16 Kcfs D
74 ifs (new) 7op S. 26 Kcfs E
3% ifs (old) 200 S. 800 cfs B
NAB
15 ifs sou S. 3-2 Kc/s F
74 ifs sop S. 3-2 Kcfs F
DIN (New)
15 ifs 35p S. 45 Ke/s G
7% ifs 70u S. 26 Kcfs E
3§ ifs 140p S. -3 Kcfs C
3180p S. 30c¢/fs
Non-standard
1§ ifs 280y S. 680 cfs A




HEAD DE-MAGNETISER

PRE-AMPLIFIERS

TAPE ERASER

Three basic essentials

for the recording enthusiast

Tape Eraser

Erases both sides of a 7° tape
reel in 30 seconds and positively
removes even the very low
frequency portions of a
recording. Use the WAL Tape
Eraser, the only way to ensure
an absolutely clean tape—quicker

and better. Mains operated.
Also erases sound from 16 mm,
ﬂlm' 10" aluminium reels.

Professionally designed for
professional rmtdlng
engineers. £6.18.6.

Head De-magnetiser

De-magnetises tape heads
quickly and simply. Also for
pin-point erasing on striped film
and tape recordings—removes
local unwanted noises without
detriment. Has nylon-cushioned

twin probes with a concentrated
demagnetising fleld in the 1/8"
gap between the arms. Pistol
grip. A.C. mains, Professionally
designed for professional
recording engineers. £2.10.0.

Pre-amplifiers

WAL pre-amps are made for
every purpose. Fully transistor-
ised, battery-operated, give high
gain, completely hum-free.
Laboratory built and fully tested.
Professionally designed for
professional recording eng-

ineers. Ask for details of
WAL-GAIN Mono £5.10.0.
STEREO WAL-GAIN £7.10.0.
and the superb WAL HI-GAIN
with buiit-in switched
equalisation for monitoring,
dubbing etc. etc. £7.16.0.

WAL

Frae leafiats available on thess prof

ELSTONE ELECTRONICS Ltd

Edward Street, Templar Street, Leeds 2.

IN STOCK NOW—-THE NEW
B&0 STEREOMASTER
A superlative instrument—I105 gns.
*Brenell Stereo STB | £120

*Brenell Mk. ¥ Model M... 88 gns.
*Brenell Mk. V Series 2 ... &9 gns.
Cossor 1603 .. .. 28 gns.
Cossor 4 Tr. 1604 2 lp 39 gns.
Cossor 4 Tr. 1605 4 sp. 61 gns.
Elizabethan 'Popular’ 13 gns.
Elizabethan LZ29 ... ... 38 gns.
*Ferrograph 422 or 424 ... 110 gns.
*Ferrograph Series § 85 gns.
Fidelity Major . . 35 gns.
Fidelity Playmaster 2 Tr. 20 gns.
Fidelity Fllymlltlr 4Tr. 23 gns.
Grundig TKé i

65 gns.
Grundig TKI4 . - -
Grundig TKI8 'Hun: Ear’
Grundig TK13 4 Tr.
Grundig TK40 4 Tr.,

Grundig TK41 2 Tr.

*Grundig TK46 4 Tr. St. . 99 gns
Philips 3541 4 Tr. ... 36 gns
Philips 4 Tr. 3541/H 42 gns
Philips 4 Tr. 3549 ... . 61 gns
Philips 4 Tr. Stereo !S:M . 92 gns
Philips Starmaker 4 Tr. . 17 gns.
'Mmegraph ‘A' § Tr.... 105 gns.
Robuk o 36 gns.
*Simaon SPS . 93 gns.
Sony 200 79 gns.
Sony 500 s 106 gns.
Stella 458 4 Tr. 39 gns.
Stella 459 4 T, 62 gns.
Stella 456 ... 29 gns.
*Tandberg Series 6 110 gns.
*Tandberg Series 7 o 93 gns.
*Telefunken 85 de luxe ... 83 gns.
*Telefynken 96 4 Tr. &7 gns.

*Telefunken #7 § Tr. Stereo 95 gns.

STREATHAM

FRANCIS OF

*Telefunken 98 § Tr. St. ... 95 gns.
*Vortexion WYA ... £93.13.0
*Vortexion WVB . ... £110.3.0
*Vortexion CBL Stereo ... £160.0.0
Wyndsor Trident . 31 gns
TRUYOX
R.92 2 Tr. Recorder &9 gns.
R.94 4 Tr. Recorder 69 gns
*PD.?3 (2 Tr.) or PD.95 [‘
r.) .. - 59 gns
‘PD 7 {2 Tr. ] or
PD.99 (4 Tr.) Stereo 79 gns.

BATTERY PORTABLES

Cossor 1621 ... 26 gns.
Philips 3586 ... 25 gns.
Loewe Opta 414 47 gns.
(Nalnlflattcrﬂ‘:ar]
*Buto i 66 gns.
*Fi-Cord 202 . &6 gns.
Stella 471 26 gns.
Stuzzi M-mn—Cord 15 gns.
Uher 40005 i 93 gns.
Sanyo 36 gns.

” Micropbonc "".;I.
MAINS POWER PACKS

Philips, Stella or Coucr £5.12.0
Grundig 8 gns.
Butoba 11 gns.
Fi-cord £7.10.0
Uher 4000 £16.10.0

% Minimum Deposit

@ MICROPHONES,
MIXERS, ETC.

Grampian Reflector ... £56.15.0
Grampian Ribbon . £11.10.0
Grampian D?M D\mamu: £8.0.0
Lustraphone VR/64 £7.17.6
Lultraplmnl LFV/5% . EB18.6
Simon ‘Cadenza’ l!ublmn £10.10.0
Reslo Ribbon ... £10.2.0
AKG Stereo D. 1A~ £15.10.0
AKG D.IC . £17.10.0
TSL 3 Channel Mixer £2.7.6
Grundig Mixer Stereo 18 gns.
AKG K 50 Headphones ... £7.10.0
Philips Pre-amp £6.10.0

Also in stock microphones by
ACOS, FILM INDUSTRIES,
TELEFUNKEN, etc.

All WALGAIN PRODUCTS

@® TAPES & ACCESSORIES
Standard, Long, Double, Triple Play in
all sizes by all leading makers,

.DEFLUXERS BY WEARITE,
WALGA

@ Pre- recorded Tapes by Columbia,
HMYV., and all EM.l. Labels, Saga,
Tutor-tape, etc.

Bib, Bond and E.M.I. splicers. Matching
transformers. Plugs, sockets, etc.

LEADING STOCKISTS OF EQUIPMENT FOR

TAPE and HI-FI

...and NO EXTRA FOR CREDIT TERMS

“% No Interest or Service Charges on H.P. up to 18 months
% Free Service during Guarantee Period

HI-FI DEPT.
@ STEREO AND MONO
AMPLIFIERS—
Quad HMVY Pye Rogers
Leak Armstrong Tripletone
Scott B & O Chapman Eagle

® TUNERS

Guad Rogers Pye H.M.V.
Leak Armstrong Chapman
B & O Tripletone

LOUDSPEAKERS

uad Pye Rogers W.B. Kef
WharfedaleGoodmansTannoy
Lowther Mordaunt Leak
Lockwood Elac Eagle Kelly
@® MOTORS, PICKUPS
Garrard Tannoy EMI
Goldring Lenco Shure
Connoisseur Decca Stereo

Decca Deram Pickering
Philips Ronette
Ortofon & O

Acos SME Mk. Il
Thorens ADC BSR

All types of Diamond and Sapphire
styli, stereo and mono. Microlifts,
Garrard, Goldring and Acos Pressure
Caf[es Disc Preener. Acos Dust Bug.

Prices subject to alteration as ed
by manufacturers.
STANDS OF ALL TYPES

by Record Housing and
G.K.D

Tape Decks by Brenell,
Wright & Weaire.

Tape to disc and copy service.

169-173 STREATHAM HIGH ROAD, LONDON, S.W.16

Between St. Leonard's Church
and Streatham Station

Please note this is our only address

STReatham 0466/0192
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RECORDERS & AGGESSORIES

NEW PRODUCTS

DUAL TG12A

‘Vita-Drive’ Belt Cleaner
DBSCRIBED as a ‘non-volatile rubber plasticiser’, Vita-Drive is
claimed to rejuvenate rubber belts and idlers that have hardened
through long periods of use. A small quantity applied with a cloth is
absorbed into the rubber restoring the coarse surface texture.
Tmm:&mpwmmmmm
I

Philips EL3548 _
NTRODUCED at the April Audio Fair, the new EL3548 is styled
after the larger EL3549. The frequency response at 34 and 1§ ifs, is
claimed to be 60 cfs to 13 Kcfs, and 60 cfs to 10 Kc/s respectively,
+3 dB. Output power is 2-5W, supplied to a 6 X 4 in. elliptical speaker
which is muted when replaced by external speakers. Five-pole DIN
sockets provide a total of three inputs (diode, gram, and microphone),
and three outputs (diode, headphone, and a stereo outlet which, when
used in conjunction with the EL3787 pre-amplifier and an external
power amplifier, permits replay of stereo tapes). The extension speaker
socket is a 4 X 19 mm. two-pole.
The recorder is equipped with facilities for inter-track recording
and ‘parallel-playback’, permitting simultaneous replay of tracks 1 and 3,
or 2 and 4. Wow and flutter is specified as better than 0-6% peak-to-
peak, and the retail price is £40 19s.
Manufacturer: Philips Electrical Limited, Century House,
Shaftesbury Avenue, London, W.C.2.
* *
Ammmhwmmm
educational use has been produced by Ampex. Engineered to
withstand abuse and continual operation, its electronic components are
guaranteed to give 50,000 hours of service—more than five times the
life of the average domestic recorder. The E-65 contains fully tran-
sistorised amplifiers and internal speaker.
Manufacturer: Ampex (Great Britain) Limited, 72 Berkeley
Avenue, Reading, Berkshire,
®

*

Ampex Produce Educational Recorder

* *

A New Revox

XHIBITED for the first time at the London Audio Fair, the 736

is designed for stereophonic recording to the new CCIR character-
istic of 70 and 140 uS, and has speeds of 33 and 74 ifs.

Several improvements over previous models include facilities for
taking NAB, as well as standard, tape spools of up to 10} ins. diameter.
A selector switch allows the feed-tension to be altered to suit different
spool sizes. Dual Vu-meters replace the cathode level-indicators and an
even more consistent tape transport is claimed, as a result of several
mechanical alterations.

Double-track and }-track versions are available, fully equipped
for twin channel recording but requiring an extra mono amplifier for
stereo replay. The internal amplifier, claimed to have 1% distortion at
6W, can be switched to either channel, or can be used to replay both
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REVOX 736

- -

-

tracks simultaneously. In chassis form, the unit retails at £124 I9s.,

and in cabinet form—{132 6s.

Distributor: C. E. Hammond Limited, 90 High Street, Eton,

Windsor. (Note change of address).
& ®

Dual TGizA
NTER-TRACK transcription and }-track stereophonic recording
are two of the features offered by the new Dual TGr24. Complete
with playback power amplifiers, it has a maximum output of 3W per
channel, mdspeedstfﬂ,ﬂ,amirin}s,wﬂha&nqumcyungeof
40 cfs to 20 Kcfs, and claimed flutter figures of 0-15%, at the former.

Two 7 X § in. elliptical speakers are incorporated, which form the
base and lid when the recorder is not in use. They can be detached to
give a good stereo image.

Included in the range of accessories available for the TG12A are
several microphones and an impedance matching unit permitting the
use of long recording leads with the 10 Megohms input. Two other
inputs are included, for radio and pickup. Various mono and stereo
microphones and headphones are available. With a maximum spool size
of 7 ins. the recorder has a rewind time of two minutes for a 1,200 ft.
tape, and weighs 32 Ibs. The dimensions are 154 X 13} X 10} ins. and
the price is £98 15s.

Manufacturer: Celsa Electric Co., Celsa House, Kelway Place,
London, W.14.

PHILIPS EL3548

*

(Continued overleaf)
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60-10,000c/s 10-:10:-4. 3% LP.S. Buhler motor. No pr. pnd on
4 3db. 5ibs. Constant speed. Finest compo- Fecord head.
sig./noise 38db. ;*h'r';"‘ t’:""” nents. Replar Praree
Heads by OP!":;! ‘:,. any West German Idul for dub-
BOGEN position. made. bing.
Inputs for
P Pl Osc. I owered from Mains/Battery/Car Battery/ | Mike radio
ower: rom ains/ battery, r Battery, *
AC erase. év. or I2v.[Also for 203 év. accumulator. ::,:‘t:'“: ::'I-tl‘.

"Cu.ll'nplate with dynamic mike, tape, spool, radio lead, cct. diagram, batteries,

© 203-34 Gns.  RII9K - 33 Gns.
Write for full details

C. Braddock Limited

266 Waterloo Road, Blackpool
Telephone : 45049

NEW PRODUCTS—Contd.

TAPE RECORDER
COVERS

Smart waterproof cover
to give complete protec-
tion to your tape recorder.
Made from rubberised
canvas in navy, wine, tan,
gvt‘ and bottle green
wi white contrasting
ipings, reinforced base,
Rlndr zip microphone
pocket and name panell
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A. BROWN & SONS LTD.
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Grampian Echo Unit

ESIGNED to ‘bring to life’ recordings made in acoustically dead

conditions, the Grampian Reverberation Unit was introduced
along with a range of amplifiers and equipment mainly for use with
guitars,

Two separate input channels are provided, one low-level, low-
impedance, intended for moving coil or ribbon microphones, and one
high impedance channel, for guitar or gramophone pickups and tape
pre-amplifiers. An adapter is available for mains operation of the
transistorised battery-powered unit.

The level of echo is varied by a control which alters the ratio
between reverberant and direct sound. The input signal is split along
two paths, one of which receives delaying treatment before merging
once more with the unaltered signal.

Weighing 12 lbs., and finished in a grey vinyl covered wooden
carrying case, the unit retails at £49.

Manufacturer: Grampian Reproducers Limited, Hanworth
Trading Estate, Feltham, Middlesex.

* * *

A.K.G. Dynamic Microphone
OLITECHNA recently announced a series of new microphones
including the D9C omni-directional dynamic. Retailing at £4 14s. 6d.,
it is available in both high and low impedances. A transformer is avail-
able for matching long leads with high impedance amplifiers. Other

accessories include a floor stand, clamp stand, and flexible microphone
shaft.

The frequency response is 80 cfs to 12 Kc/s, +4 dB and the
dimensions are 24 x 24 x 1}in.
Distributor: Politechna (London) Ltd., 3 Percy Street, London,
W.r.



EQUIPMENT REVIEWED

GRUNDIG TKé6

Manufacturer’s Specification: Current: battery set (six monocells
or car battery 6-3V minimum), mains supply (with electronically
stabilised power pack for 110/220V, 50 to 60 c/s built-in). Fuses: size
§ X 20 mm. semi-surge resisting, 110V-80 mA, 220V-35 mA. Consump-
tion: approximately 6W. Transistors and diodes: AC116, 2-AC117,
ACi121, 4-0C304, OC306, OC318, TF78, Z8K, OA70. Rectifiers:
B30, C600, E12, 5C40. Standards: international }-track. Tape speeds:
34 and 1} ifs tolerance according to DIN 45511, with dual electronic
stabilisation. Frequency range: 5o c/s to 13 Kc/s and 50 c/s to 9 Kc/s
tolerance according to DIN 45511. Dynamic range: 48 dB and 43 dB
according to DIN 45405. Wow and flutter: +0-2% and +04%
measured with EMT418. Recording-playback time (full 4+% in. reel of
triple-play tape), 2 hours at 33, 4 hours at 1] i/s. Level and charge
indicator: moving-coil meter. Inputs: battery external source,
minimum 6-3V, maxin: m 11V. Radio: 5 to 100 mV at 10 K. Micro-
phone: 0'3 to 20 mV at 10 K. Phono: via socket adaptor 292, 50 to
1,500 mV at soo K. Outputs: Amplifier—approximately ss0 mV at
18 K. Loudspeaker—approximately 5 ohms, switchable. Push-pull
output stage: automatic output change at mains operation—1-6W. At
battery operation—o0-5W (economical circuit). Dimensions: 124} x
515 X 9} ins. Weight: 14 1b. Price: £68 ss. Manufacturer: Grundig
(Great Britain) Limited, Newlands Park, Sydenham, London,
S.E.z6.

S will be seen from the photograph, this recorder has an upright

styling, with the tape transport mechanism on one side and the
loudspeaker on the other. With the front cover in place it is difficult to
distinguish it from a better class transistor radio, and this impression

heightened by the special demonstration tape issued with each recorder
containing 12 EMI top star recordings. With this machine the young
teenager can have the Beatles on tap all the time, or the “top ten”
can be taped and reproduced at high level on demand.

Seriously though, this instrument is beautifully styled and well
engineered. With a complement of 11 transistors, a bridge rectifier,
two diodes and a voltage reference zener diode, it is the most ambitious
portable recorder to come our way, apart from one or two professional
or semi-professional machines in the upper price brackets.

Speed Tests
The absolute tape speeds were checked with a Philips Tape Strobe
and found to be exact at 33 i/s, and about 14%, slow at 1] i/s. There
was no appreciable drift in speed from beginning to end of a reel, and
tests with an external DC power supply indicated that there was no
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measurable change in speed over a voltage range of nearly two to one
(65 to 11-5V).

Wow and flutter were measured by recording a 3 Kc/s tone at each
speed and feeding the playback tone into a frequency sensitive circuit
so that the short term speed fluctuations could be recorded on a high
speed pen recorder to give the ‘fluttergrams’ of fig. 1. At the same
time the flutter waveform was rectified to give an RMS reading for a
bandwidth of 300 c/s. To check the Continental method of expressing
wow and flutter I have marked +0°'5% or 19, peak-to-peak deviations
on one of my pen recordings. It will be seen that there is a small cyclical
speed variation at capstan or idler wheel frequency, but that the fre-
quency is sufficiently high for the ear not to recognise it as a change of
pitch. With RMS readings under 0-15°, at both speeds, the wow and
flutter performance can be considered eminently satisfactory.

Playback Response
The playback-only response of the recorder was checked by playing
test-tapes recorded to known recording characteristics of 200 and 4oops.
The 6 dB step in the response curves indicates that the playback
equalisation is approximately 100 and 200 ps. for tape speeds of 3}
and 17 ifs, respectively. (Continued on page 165)




IN A WORLD OF SOUND

... the most important contribution to the development of
recording equipment has been made

AKAIl 11z

4-TRACK TAPE RECORDER
THE WORLD'S FIRST ‘X'—FIELD TAPE RECORDER

Sound . . . sheer quality of
vivid AKAI sound. From the
Iucid treble notes of the piano
to the brave and brassy blare
of the trumpet, AKAI tape re-
corders will faithfully repro-
duce your favourite sound
time and time again—at your
command.

AEAI Model M-7. 4 track, 3
speed, full stereo or monaural,
twin amplifiers, cross - field
recording head, total output
12 watts, V.U. meters., Com-
plete with microphones and
accessories £139.13.0.

AEKAI Model 345, 4 track, 2 speed, AKAI Model 707. 2 track, 2 speed AEAI Model 903, 2 track, 2 speed
full stereo or monaural, fully monaural, V.U. Meter, single monaural with mixing facilities,
automatic operation, protected touch speed control, automatic V.U. meter, monitoring switch,
circuit, automatic re-play de- shut-off device. Total output 6 Instant Stop device, supplied
vice, total output 20 watts, V.U. watts, Complete with micro- complete with microphone. Reel
meters, remote control. Basic phone, recording tape, empty of tape, spare reel, reel caps, 50
price £208.19.0. Remote control reel, reel caps, service cables, cycle adaptor and splicing tape.
£6.10.0 and full instructions. £88.4.0 £84.0.0

Twin speaker systems are available for all AKAI machines and range from the SS 50 at £31.10.0
through the SS 55 at £37.10.0 and the SS 70 at £38.17.0 to the SS 100 at £43.14.0 and a full range of
accessories are available for all models.

If the Akai M-7 is not yet at your usual dealer, write for literature and detailed information to:—
PUI.I.IN OPTICAL COMPANY LlM'TED| U.K. Marketing Organisation for the World's Finest Pholographic Equipment.
Ellis House, Aintree Road, Perivale, Greenford, Middlesex. Tel: ALPerton 1541/7 Visit our London Showrooms at 93-97 New Cavendish Street, W.1.
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1or bost machines on advantsgeous tewns /i "‘E‘ E?‘
Deposit 12 Monthly Cash Deposit 12 Monthly Cash
Payments Price Payments Price
£ s. d. Gns. £ s d. £ s. d. Gns. Gnu"nlﬁ TKG
R-T“Aﬁkds.l;?;momo"‘unm-o 8 124 EM:‘S&?‘SACK 8 00 51711 75
evox Maodel ) ] I rundi, . - -
Fu:rogrlph 424 112 0 813 2 110 Reps Rfor-!kz 750 58 8 69 Mains/Battery. 2 Speeds—3} and 1§ i.ps
Seny TC 500 1 6 0 8 6 8 106 Truvox R94 .. 750 58 8 69 Press button operation. Recording level meter.
Grundig TK 46 1012 0 715 7 99  Philips EL3549 612 0 417 6 62 Complete with moving coil microphone. Tone
Telefunken 97 10 0 0 7 9 7 95 Grundig TK23 415 0 31010 45 control. Triple-play tape for 4 hours recording.
Siemens Mod. 12 8 00 SI711 75 Philips EL354|/H 412 0 3 510 42 Special Grundig Demonstration Tape. Audio-
Philips EL3534 916 0 7 4 8 92  Elizabethan LZ29 4 00 21910 38 pack available for use with car battery.
Sony TC 200 819 0 6 3 4 79  Philips EL354| 145 8 216 9 36
. ;ldellt)f H;;ﬁ;de Luxe ; ‘Ig g % :? ‘f ;i
2-TRACK STEREO/MONAURAL SrEuran A
Revox Madel 736 .. 13 4 0 1011 8§ 124 Philips "Scar Make: © 2116 9 2 27 %7
Brenell STB | .. 12 00 9 0 0£120
Ferrograph422 .. 1112 0 813 2 110 BATTERY Sk 6 @ RE 9
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Grundig TK4I .. B8 00 51711 75 Philips EL3586 : 212 & 119 5 25
Brenell 5/2 [Meter} 715 6 516 7 74
Brenell 5/2 . 750 5 8 8 6 TRUVOX HI-FI TAPE UNITS
Truvox 92 .. 750 5 8 8 69 TWIN-TRACK
Reps R10 Mk.2 6 4 0 41211 59  PD.93 Mono .. 6 40 41211 59
Telefunken 95 6 4 0 412 11 59 PD.97 Stereo .. 819 0 6 3 4 79
Grundig TKI8 4 20 311 5 39
Grundig TK14 3113 6 215 2 35 FOUR-TRACK ¥ ; : RS
Wyndsor Trident 310 0 21111 33  PD.95 Mono .. 6 40 41211 5 R . ==
Ferguson 3206 .. 216 & 2 010 26 PD.99 Stereo .. 819 0 6 3 4 79 )
H.P. also over 18 and 24 months Open Saturday é p.m.—Friday §-30 p.m. 65 gns. £€6.17.0 and
. . % 12 payments of £5.2.4.
If unable to call, write for brochure, or send deposit now for quick delivery il i s b el e Yk
e wi
or telephone SWI 4977 for FREE HOME DEMONSTRATION model oF e P TOI daile
FREE DELIVERY (Dept. R) 188 WEST END LANE,
THE RECORDER CO. Qi
PART EXCHANGE L Telephone: SWI 4977




EQUIPMENT REVIEWED — continued

System and motor noise was 32 dB below test tape level with no
tape running. This reading was obtained after the machine had been in
operation for about 15 minutes. On switching on from cold, transistor
hiss, apparently from the first stage, was very audible, raising the
measured noise level to only 23 dB below test tape level, but this noise
dropped to a low level when the machine had been in operation for a
few minutes.

Record-Replay Characteristics

The overall record-playback responses from radio input to line
output are shown in fig. 3. These were recorded at 6 dB below test
tape level to allow for the extra high note recording pre-emphasis used
for the shorter time constant recording characteristic of this recorder.
The responses do not meet the somewhat optimistic claims of the
specification, but, in practice, they would satisfy everyone but the
advertising copy writer!

A level 12 dB above test tape level was recorded without visible
waveform distortion with the record level meter at nearly full scale;
the end of the first red sector corresponds to a level 6 dB above test tape
level. In practice, on actual programme material, the tape was fully
modulated to 12 dB above test tape level on peaks when the meter
needle kicked occasionally to the top of the red sector of the meter
scale.

Acoustic Response

Bands of filtered white noise were recorded at 3% ifs, and the sound
level on the speaker axis measured with a calibrated microphone to give
the electro-acoustic response of fig. 4A.

Subjectively the response sounded well balanced with the speaker
facing away from the operator due, apparently, to internal reflection
and re-radiation from various parts of the case and covers. A further
response was taken from the tape side of the machine, this is shown in
fig. 4B. The actual response will depend to a large extent on sound
reflection from surrounding surfaces, etc., and is likely to be somewhere
between the two limits shown. (Note that response B has been displaced
downwards by 10 dB on my graph for ease in plotting, and that the
curves be coincident over the range .5 to 1 Kc/s.)

The microphone response was also plotted in a white noise sound
field to give the response shown in fig. 5. The response is smooth and
level over the range 200 ¢/s to 10 Kc/s.

Circuit Notes

The circuit consists of a pre-amplifier stage followed by a two-stage
amplifier with negative feedback equalisation from the collector of the
third stage to the emitter of the second stage. This is followed by a
driver stage to feed the push-pull output pair. 10-ohm resistors are
switched into the emitter circuits of the power transistors on battery
operation to limit the collector current on peaks. A separate power
transistor is used as a bias and erase oscillator, and a further buffer
amplifier stage is used to feed the half-wave rectifier associated with the
record level meter. Still another transistor is used as a series stabiliser
for the 9V mains HT supply, a zener diode acts as reference. The DC
motor governor circuit uses a further two transistors in the now popular
HF control circuit; the motor governor contacts short out a winding
on a high frequency oscillator to alter the amplitude of the oscillation.
This signal is rectified to produce a DC bias on the control transistor in
series with the motor winding.

Comment
The apparent complexity of the circuit really leads to a vast
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simplification in the testing or servicing of this recorder. In the same
way, a quick count through the circuit diagram showed no less than 10
pre-set controls (mostly resistors, but a few coil inductance trimmers):
these also allow the performance of each individual recorder to be
matched to very close limits. Little details, like fitting ferrite beads on
the motor leads to supress radio interference, show that nothing has
been spared to make this recorder the best of its type within its
particular price range. A. Tutchings

ELECTRONIC WORLD TAPES

Distributor: De Villiers (Electronic World) Limited, 16d Strut-
ton Ground, London, S.W.1.
E ACH tape was recorded on a oI in. head with a gap length of
o-5 thou., and simultaneously monitored on an 8o thou. head with
a gap length of o-2 thou. at a tape speed of 7} ifs. Equalisation was
adjusted so that the reference tape gave a response level within +o0-5 dB
over the range 100 cfs to 10 Kcfs. The optimum bias for maximum
output at 500 cfs on the reference tape was 3-75V. The recording
current was maintained at a constant level and the gain of the playback
chain adjusted so that the output was o dB on the reference tape.

A 10 Kcfs tone was recorded on each tape for a period of one
minute. On playback the signal was rectified and fed to a high speed
pen recorder to give the drop-out charts of fig. 1.

A is a Standard Play tape with a PVC base of 1-5 mil. and an
oxide thickness of 0-5 mil. Short term drop-outs of up to 6 dB were
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fairly frequent but this behaviour is typical of Standard Play tape,
where the relatively thick base lifts the whole tape away from the head
if a minute surface imperfection or dust particle comes between the
head and the tape. (Continued on page 167)
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RECORDING TAPES

FIRST CHOICE

for AMATEUR
and PROFESSIONAL
RECORDINGS

-{;?CONSISTENT. HIGH DEFINITION RECORDINGS —FROM START
TO FINISH. Special Agfa process deposits even thickness of magnetic
emulsion and arranges unusually small needle oxides in consistent,
paratiel~atignment.

{)LF‘SUPERFLEXIBLE. NON-STRETCH POLYESTER BASE stays flat
preserves 1009% contact with recorder heads and ensures balanced
recordings on all tracks (absolutely essential for stereo realism).

-&‘AGFA TAPES ARE VIRTUALLY EVERLASTING. Agfa magnetic
emulsion is bonded to the polyester base —and stays there. Even I
after 1,000 playings, wear is still undetectable ! dhay’ i

Now available in beautiful, shatter-proof, EASY ACCESS LIBRARY CASSETTES )&
(5" 53" and 7" spools unly) P.E.31 Long-play, P.E.41 Double-play and P.E.65 Triple-play.

SN I S S S S SN S S S S S Y S S (S S S A S S— — S
POST TH lS NOW I Please send me a free copy of MAGNETONE ILLUSTRATED l
— your beautifully produced, full colour TAPE RECORDING MAGAZINE '
* ALSO, please let me have
TO AGFA LTD., full detalls of all AGFA NAME I
high definition Magnetic
27 REGENT STREET, l Recording Tapes for music ADDRESS g
LONDON, SW1 B rovers and hi-n
I connoisseurs. I



EQUIPMENT REVIEWED — continued

B is an Extended Play tape with a polyester 1 mil. base and an
oxide thickness of 0-5 mil. The thinner limper base can give slightly
if a small bump comes along; the tape surface immediately adjacent to
the bump is lifted from the head surface, but the remainder continues
to make good contact with the head. The average drop-out is reduced
to about 3 dB although there are the occasional higher ones as can be
seen on the lower trace of this chart.

C is a Double Play tape with a o-§ mil. polyester base and an oxide
thickness of 0's mil. Most drop-outs are less than 3 dB and general
amplitude modulation of the 10 Kc/s tone is very low.
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D is the new Triple Play tape with an overall thickness of only
07 mil. (I have no exact data here, but would guess that the base
thickness is approximately o-3 mil. and the oxide thickness o'4 mil.).
The one minute test shows no drop-outs exceeding 3 dB, but there is a
high frequency amplitude modulation in the order of 1 dB which is of
course completely imperceptible to the ear. It seems likely that the
extremely thin, slightly elastic base could cause this effect, but it may
equally well be small change in texture of the oxide layer in this par-

tear sl Record Play Tests

The top response of fig. 1 shows the response of the reference tape
at the standard bias of 3-75V. The sensitivity of this tape is taken as o dB.

The Standard Play tape A shows an improved high note response,
a higher optimum bias of 4'5V, and a lower sensitivity of —2-5 dB.
These measurements all indicate that the magnetic coercivity of this
tape is higher than that of my reference tape. This means that print-
through is likely to be less, but that both the signal current and bias
must be increased by about 209, for best results with this tape.

The EP tape needs slightly less bias than the SP tape at 4-0V,
and the difference between this and the reference bias (about 7%) is
not likely to be significant. The 2 dB difference in sensitivity compared
with reference is also unlikely to be noticed, but the record level indi-
cator on most recorders should be allowed to kick slightly higher to
make sure that full level is recorded. On this particular sample there
was a slight directional effect, i.e. the high note response was slightly
better when the tape was moving in one direction.

The DP tape showed a marked rise in high note response with no
directional effect and can therefore be recommended for use at low
tape speeds or on recorders which require a little more high note
response. Again, both bias and signal current should be increased slightly
for best results.

The TP tape is 4 dB down in sensitivity on the reference tape
and a further 2 dB down on the other tapes. This is almost certainly
due to the reduced oxide thickness. The bias is fractionally below
reference, and this again is due to the thinner oxide.

The signal current should be increased by 2 dB as for .the other
tapes as Peak level recording tests show that a level 12 dB above my
test tape level is just on the verge of oxide overload. The 2 dB reduction
in dynamic range is a small price to pay for the very extended playing
time of this tape.
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(Continued on page 169)
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FANTASTIC!!

Not a boast but a fact, for no other word can describe the wonder-
ful selection of new and re-conditioned Tape Recorders we have on
display in our Showrooms.

You may purchase a Recorder from us with every confidence for,
as Britain's largest Tape Recorder Specialists, we have the most
experienced Sales Staff available to offer expert advice.

At our showrooms you can see, hear and compare the finest and
largest selection of Recorders on display in Great Britain before
selecting a Model to suit your individual requirements and pocket.
Every sale is backed by our Central Service Department, ensuring
1009, AFTER-SALES SERVICING by expert Tape Recorder
Engineers.

v HIGHEST PART EXCHANGE ALLOWANCES

v 1009, EXPERT AFTER-SALES SERVICING

% HP TERMS OVER 9-24 MONTHS

v FREE HOME DEMONSTRATIONS

% OVER 250 NEW & S/H RECORDERS ON DISPLAY

CITY SHOWROOMS. The most accessible Tape Recorder show-
rooms in Gt. Britain. Situated immediately opposite well known and
easy-to-get-to Liverpool St. main line Station (see diagram above).
By road, rail, bus or tube simply alight at Liverpool St. Station. On
the Central, Metropolitan and Circle tube lines. Over 28 bus routes
stop outside or near our doors.

NOTE.—OQUR CITY SHOP OPEN MON.-FRI. 9-6, CLOSED SAT.
OPEN SUN. 9-2 p.m.

CITY & ESSEX

RECORDER CENTRES

228 Bishopsgate, E.C.2. Opp. Liverpool St. Station. BIS 2609
232 E. India Dock Rd., E.l14 (Adj. Blackwall Tnl.) EAS 5978
2 Maryland Station, Stratford, E.I5. (Adj. Stn.) MAR 5879
205 High St. Nth., E.6. (Opp. East Ham Station) GRA 6543




OPTACORD 414

With the first-ever high frequency motor ensuring long
life and constant speeds. Unsurpassed for a portable tape
recorder. Single speed 3% i.p.s Twin Track. For use on
mains, batteries and car batteries

- 47 GNS.

NOW ADD SOUND TO
YOUR SLIDE PROJECTOR!

OPTACORD 414 DIA
As the OPTACORD 414, with built-in Synchronisation

with Automatic Slide Projector.
57 GNS.
THREE-IN-ONE -+ MAINS - BATTERIES -+ CAR BATTERIES

Ask our Representative to call, or see the complete range in our Showrooms.

HIGHGATE ACOUST/ICS

71/73, GT. PORTLAND STREET, LONDON, W.I Telephone: MUSeum 2901 /6

DISTURB

B o e R R .
LR B

Please indicate interests:

TAPE RECORDERS

Mono under £50
Mono over £50
Battery; Stereo

HI-FI

Amplifiers and Tuners
Speakers and Enclosures
Turntables and Arms
Portable Radios and Grams

HEADACHE?

Worried about which one to buy? Can’t decide where
{1 to buy it? Want to try and save money? Don’t know
“who can give you the best advice -

HOWARD, full strength size, is the cure for you. Our
brochures, worth a guinea a set but yours for nothing,
will give you free advice based on |0 years’ experience
as the biggest Tape Recorder dealers in the U.K., the
best terms (including No-Interest Charges over |12 and 18
months), and the biggest stocks to choose from (500
machines, 70 different models plus all the best in Hi-Fi).
Plus free delivery anywhere, special cash terms and lots
more besides. We specialise in Mail-Order.
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For a free dose, write, phone or call in:

TAPE RECORDERS - HI-F!

218 HIGH ST. BROMLEY. KENT. RAV.4000




EQUIPMENT REVIEWED — continued

— YOUR TAPE DEALER —

Frequency response is slightly better than reference tape and there
is again slight evidence of directional effect.

The high coercivity of the oxide will reduce print-through on this
very thin tape.

This is a well balanced range of tapes which can be recommended
for a wide variety of uses. The boxes are colour coded: Blue for Standard
Play, Green for Extended Play, Yellow for Double Play, and Purple
for Triple Play. All tapes are fitted with Red start leaders and Green
tail leaders. Reels are radial slotted for easy loading.

The PVC and Polyester bases make these tapes immune to tempera-
ture and humidity and ensure a long working life. A. Tutchings.

Readers: Problems

Excessive Take-up Torque

Dear Sir, 1 own a Reflectograph Model 570 stereo recorder. In an
endeavour to improve the wow and flutter performance, particularly at
the lower speed, I have replaced the capstan idler, variable speed cone,
and capstan pinch roller. However I would still appreciate some
information on a feature that has troubled the machine since it was
new. Towards the end of the record or playback function, namely,
with the take-up spool filling, feed spool emptying, the speed increases
progressively, requiring a fair amount of correction via the speed
change control. This is accompanied by excessive wow and flutter,
making the last few minutes of tape unusable. I have noticed that,
when about to start recording or playback with empty take-up spool,
the full feed spool, and with the capstan engaged (stroboscope lit), this
being the equivalent of the “pause” position on this deck, the spools
creep until the take-up spool contains a certain quantity of tape, thus
increasing the effective diameter.

From all this I deduce that there is either too much take-up torque
or insufficient back-torque, and I assume that this can perhaps be
varied by substituting resistors of a different value. I would like to
know the value and location of these, if possible. Messrs. Pamphonic
appear to have little information on recorders prior to their Model A.

Yours faithfully, H. C., Oxford.

You will appreciate that this is not a machine that comes in for repair
very often, and we have comparatively few notes on it. Messrs. Pamphonic
appear reluctant (up to the time of writing) to give detailed information.
QOur own experience of the deck is that the problem of *‘creep” is noticeable
during the Pause function if the slip-clutch of the feed-spool is hardened.
Reverse-torque is obtained, on this deck, by running the feed-spool motor

Specialists in Hi-Fi Equipment and Tape Recorders

CHELSEA RECORD CENTRE

203 KINGS ROAD, S\W.3 FLA 259
QOpen till 8 p.m. (except Thursdays)

Disc and Tape Reproducing Equipment and Tape Recorders
by Leading Manufacturers

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

Custom High Fidelity

FOR ALL LEADING
AUDIO EQUIPMENT

F I call, write, or telephone

hampstead HIGH-FIDELITY

91a Heath Street, Hampstead, London N.W.3 Telephone HAMpstead 6371

ENGLAND’S BIGGEST T/R SPECIALISTS

HOWARD

218 HIGH ST. - BROMLEY - RAV. 4000

ALL LEADING MAKES IN STOCK
Cash or Easy Terms
LONDON'S FINEST SERYICE
207 EDGWARE ROAD, W.2
PAD 3271/2
152-153 FLEET STREET, E.C.4. FLE 2833
33 TOTTENHAM COURT ROAD, W.1. MUS 2605

at reduced power, and a simple friction clutch should provide just igh
back-torque to prevent over-running. Forward wind depends on the motor
current. You may be right in deducing that the resistors require altering,
and we would advise fitting a tapped resistor (such as a wire-wound mains
dropper) as part of the series-shunt arrangement, altering the tapping until
an optimum point is found. But we regret being unable to pinpoint the
position—however these resistors should be easy to identify, necessarily
being roW at least.

* * *

Attenuator Matching

Dear Sir, When trying to record from my Rogers HGS88 into a Stella
459 I have found that the signa’' is not sufficient to fully load the tape.
I notice that my direct recording lead has a 1-5 Megohm resistor in-
corporated in the plug. I have experimented with other leads which
have no such built-in resistance and find that the signal is too strong.
Can you give me any information concerning a compromise value for
the resistance ?

Yours faithfully, J.JH.W., Highcliffe.

The difficulty in matching the Rogers HG88, 150 mV at 10 K into
the Stella 459, 3 mV at 20 K, is that to attenuate sufficiently, the matching
is seriously disturbed. With the recording lead, and 250 mV loading, the
impedance is roughly that of the lead series resistor, 1-5 M. The use of a
smaller resistor may help you, and you could experiment in this way, but I
would rather see a pi-network comprising from 15-18 K across the Rogers
output, with about 1 M in series, and a 27 K or so across the Stella input.
That should bring your signal within the acceptable limits.
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% PART EXCHANGES WELCOMED %
% ALL MAKES Hi-Fi and Tape Recorders supplied
% PART EXCHANGES. Terms |2, IB or 24 months
J SONY Specialists. Full Range Stocked
% GUARANTEED Recorder Repair Service

MAC’S CAMERA SHOPS LIMITED

250-252 KING STREET, HAMMERSMITH, LONDON, W.é
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 Openuntil 7 p.m.
SHEEN LANE, SHEEN, PROSPECT 0985
LONDON, S.W.14 (Opposite Mortlake Station S.R.)

TAPE RECORDER

CROYDON’ CENTRE

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

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

ADDiscombe
1231/2040




NO COMPROMISE
.....for the best
in Audio
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Every link in the chain is as vital as the next when it comes to
getting the best in High Fidelity and the tape recorder is no
exception. The Brenell range of three basic machines, which
covers practically every requirement, has an enviable
reputation for quality of performance, ease of operation,
versatility and solid dependability.

BASIC SPECIFICATION (applicable to all 3 models)

4 speeds 17, 32,7, and [5i.p.s. - 3 independent
motors (capstan drive-hysteresis synchronous)
interlocked controls pause control
superimpose control - 8}” reels - fast rewind

(1200 ft. in 45 seconds).

Write for full details to the sole manufacturers:

Brenell

Brenell Engineering Co. Ltd.,
la Doughty St., London, W.C.I.
Telephone: HOLborn 7356 (3 lines)

@ VYou’re Guaranteed a Better Deal

whn vou PART EXCHANGE
r TAPE_RECORDER

with R-E-W

A friendly welcome awaits you at
our bright 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.

MACHINE OF THE MONTH

The SONY TC-200 79 GNS.

Deposit £9.9.0 & 12 monthly payments of
£5.18.4.

Compact, lightweight, the TC-200 is a
new hit from SONY that will surely meet
with the most exacting demands of dis-
cerning listeners. It is a new exciting
complete 4 track stereophonic and mono-
phonic tape recording and playback
system hav.ng 2 entirely independent
electrical channels in 2 compact carrying
case beautifully styled in black and ivory
decor. The case lid, when opened, sepa-
rates into 2 complete full range speaker
systems that may be placed up to |6 feet
apart for optimum sterec performance
effect. Other remarkable features in-
clude: Sound on sound recording; 2 YU
meters with 2-way illumination; tran-
sistorised pre-amplifiers and individual
level controls for each channel.

CASH FOR YOUR TAPE RECORDER or HI-FI.

Highest cash offers for good equipment . . .

get in touch today!

300

MACHINES
ON DISPLAY!

Call, see, hear and
choose the Tape Re-
corder you've always
wanted from one of the
biggest ranges any-
where. Just about
every model—for off-
the-shelf delivery.

An unrivalled stock
of leading makes of
new and used mach-
ines at unbeatable
bargain prices—309%,
-609%, reductions on
original prices! Make
a point of asking for
our Special Bargain
List.

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

“PLUS FIVE”
SERVIGE

@ Generous part
exchange
allowances.

@ No interest terms—
lowest deposits.

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

@ Free servicing and
free delivery.

@ Optional personal
insurance.

FREE INTEREST
TERMS !

Take your pick from our wide
range and have any machine
you want for 1074 deposit,
balance twelve months and
no interest charged. (18-24
months H.P. terms also avail-
able.)

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

’ﬁﬁ CENTRE |
é%- N/ /
g

Tape recordors,

REW

(Earlsfield) Ltd.

Mail Order Department

2661168 (TR) Upper ‘I'o?_;iag Road,

London, 5.W

Telephone: BALham 9174 /5




CLASSIFIED ADVERTISEMENTS

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

i Aldvertisements for the June issue must arrive not later than
ay lst.

PERSONAL

Disabled War Ex-Serviceman will undertake in own home, tape
recording, monitoring, dubbing. Same day immediate return. Any
speed 14, 31 and 74 ifs. Television or radio news monitoring, etc. All
answered. S.A.E. please. Box Number 366

FOR SALE

Clearance of surplus equipment, first reasonable offer accepted for
any of the following items, all in first class condition. Quad AM tuner,
pair STC 4035 Microphones (600 ohms) one with floor stand; AKG
D88 stereo microphone; Shure M33-5 pickup cartridge; two pairs of
S.G. Brown “Type K" headphones. Box No. 364 (London).

Philips stereo transistorised tape recorder, 4 speed, 4 track, portable,
stereo microphone, will record/playback in stereo. Very good candmcm
hardly used. With Philips stereo record player and column speaker.
£75. Reply: Goodbody, 39 Emperors Gate, S.W.7.

Sony TC500. Latest model. New and unused. £87 10s. Pike, 2
Middlebeck Avenue, Mapperley Plains, Nottingham.

Fi-Cord 1A. Excellent condition, new batteries, charger, stetho-
scope, DP4M, tapes. £40. London area. Box No. 367.

Fi-Cord 202 and case. Cost 75 guineas ten months ago. Rarely
used. £50. Robinson, 141 Richmond Park Road, Sheffield 13.

Vortexion W.V.B. private sale. Perfect condition £65. Demon-
stration arranged London area. Mott, 46 Rofant Road, Northwood,
Middx. Tel. 26471.

TRADE

Cinesmith Depolariser demagnetises your record/playback heads in
situ. Use occasionally for better recordings without hiss and with
background silent as the grave no matter how often played. From your
(ficaller é)r Cinesmith Products, Regent Street, Barnsley, £2 5s. Write
or leaflet.

For Sale due to re-organisation: several Vortexion and Ferrograph
tape recorders available from £40 to £65, factory maintained. Ribbon/
M.Coil microphones on desk stands to match £6 to £8. E.M.I. 12B
battery portable 74 ifs, two microphones, earphones, spare battery
casselte, canvas carrying case, etc., 30 hours use, £55. Stuzzi battery
portable, metal case plus plastic carrying case, 74 ifs, £29. Tandberg
series 4 and Simon SP5 stereo tape recorders at £57 10s. 0d. each.
Ampro—silver Major Mk 3 16 mm. projector—magnetic/optical. All
accessories including R.C.U. etc. £195 o.n.o. Viewed by appointment
only. Griffiths Hansen (Recordings) Ltd., 24/25 Foley Street, W.1.
MUSeum 2771.

Pre-recorded tapes. Unique complete catalogue listing all makes,
mono, stereo, 74 and 3% i/s including World Record Club tapes. Call for
free copy orsend 1s. mailing fee. Dept. T.R.3, Teletape Ltd., 33 Edgware
Road, W.2. Phone: PAD 1942.

— YOUR TAPE DEALER —

WIMBLEDON'’S

TAPE RECORDER CENTRE
Agents for: FERROGRAPH, VORTEXION, SIMON,
BREMNELL, GRUNDIG, PHILIPS, COSSOR, ETC.

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

LiBerty 4946 220 The Broadway, WIMBLEDON, S.W.I?

—Country and Provincial —

BOURNEMOUTH

NATIONAL RADIO SUPPLIES
66 Holdenhurst Road,
Bournemouth

Tape, Hi-Fi & componerits Tel. 25232

“ 1IMITED

Phone: 23093

BOLTON

Specialists in  High  Fidelity ees
150 HIGHER BRIDGE STREET

CHELTENHAM

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

TELEFUNKEN appointed Service Agent.
Phone: Cheltenham 21216/7

HIGH FIDELITY SOUND EQUIPMENT TASTEFULLY
DISPLAYED FOR YOUR *BROWSE AROUND™ ENJOYMENT

L\
00“"51“\0‘\“‘ All leading makes: Amplifiers, Control Equipment, Loud-

“\ “ speakers, Cabinets, Tuners, Microphones, Tape Recorders

& “vggh 1“ and Ancillary Items in stock or quickly obtainable.
[\ “1‘ \ Coventry & District Co-operative Society Ltd., High Fidelity
QoM Sound Section, Electrical Dept., First Floor, Central Premises,
Corporation 5treet, Coventry Tel, Coventry 1-10 lines

9 po 3 o Tel. Co 24031-10 i

R.E.S. (COVENTRY) LTD.
SPECIALISTS IN HIGH FIDELITY
and all makes of Tape Recorders
All leading makes of High Fidelity Equipment stocked and demon-
strated under ideal conditions. Y 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
% Personal service and satisfaction guaranteed
% Specialists in custom-built Hi-Fi Equ'nenl

LLOYD & KEYWORTH LTD, The Record Shop

26/7 Downing Street, Farnham, Surrey. Telephone: Farnham 5534
SURREY AND HAMPSHlRE S HI-FI DEALERS

Lee Electronics, The Tape Recorder and Hi-Fi Specialists, can now
undertake Wow and Flutter Tests with their latest ‘Gaumont Kalee’
Wow and Flutter Meter. Test Report supplied. 24-Hour Service. Price
—25s. 400 Edgware Road, Paddington, W.2. Paddington 5521.

Mylar (Polyester) Tape. 7 in. 2400 ft. 22s. 6d.; 53 in. 1800 ft.
19s. 6d., p. & p. 1s. 6d. Highest quality; refund guarantee. SAE full
list. Leda Tapes, 12 Montague Road, E.11.

TAPE RECORDER CENTRE (HALIFAX)

Stock all the best Tape Recorders; Hi-Fi Equipment;

Tape; L-P Records, etc.
DEMONSTRATIONS DAILY BY EXPERT STAFF
2 years FREE SERVICE ON NEW RECORDERS over £35

30 King Cross Street, Halifax. ’phone 66832




Exceptionally wide fre-
quency response—virtu-
ally level from 40 c/s to 15
Kels—combined with ex-
cellenttransient response,
makes this the ideal in-
strument for the studio
and wherever a high
standard of fidelity is
essential. Two models are
available, each in three
impedance sensitivities.

Model G.R. 1, having a
semi-cardioid response,
gives approximately 10 db
suppression to high fre-
quencies at the rear face.
It is ideal for overcoming
problems of feed-back
between microphone and
speakers.

Model GR. 2, having a
bi-directional “‘figure of
eight" sensitivity pattern,
discriminates against un-
wanted side noise both
in the vertical and hori-
zontal planes.

For the connoisseur ...

the
Grampian
Ribbon Microphone

Here is a double-channel, stereosonic amplifier to delight the
eye as well as the ear of any connoisseur of good music. We
don’t apologise for the price. Perfection can never be achieved
at little cost. We_will, however, accept your compliments on
achieving a spectﬁcauon as near perfection as human ingenuity
can achieve. We are proud of the TWA," 1515. It has every facility
for recording monaural and stereo tape, as well as monaural
and stereo replay of tape, gram, radio and microphone.

As described In HI-FI News by A. W, Wayne.
Shirey TWA/1515HG High Fidelity Stereosonic Amplifier
96 gns.

Supplied in attractive, pad-
ded instrument case, com-
plete with 18 ft. screened
lead, swivel holder and

conneclor £11.10.0.
| Afullrange of accessories o\’:‘”“ now f“‘:l ?“"f-‘:f the TWA/I515 dﬂd
I are available. Please send . the range, at prices from 22 gns.

for illustrated leaflet.

Enquire too for details of
the famous Grampian
DP4 range of Moving Coil
Microphones

ramp:'an

LA/BORATORIESLd

GRAMPIAN REPRODUCERS LTD|

| Hanworth Tradian' Estate, Feltham, Middl Teleph Worthing 30536 3 Prospect Place, Worthing, Sussex
el

Itham 2657

the most complete tape recorder in the world—
the BANG AND OLUFSEN REGORD
S#OEQUIPMENT

STEREOMASTER

engineering

is FULLY TRANSISTORISED and includes two 8 watt

Supreme The B & O STEREOMASTER gives you professional
example standards of performance and more facilities than any
f other tape recorder—separate record and playback heads

_O —12 erase heads—3 speeds—Papst motor—3 dual channel
D?"["h inputs through built-in mixing panel with 3 slide potentio-
precision meters for simultaneous mixing—the STEREOMASTER

output amps (also available without amps)—playback pre-
amp has separate bass, treble and balance controls—belore,

and after tape monitoring—Echo, ''sound on sound'’

If
you and transfer from track to track by push buttons—inputs
cannot come for tuners, for magnetic pick-ups (2 mV sensitivicy)—for
ask us to microphones (up to six microphones may be used by
send you plugging in extra microphone input pre-amps)—outputs
for other amplifiers or merely connect the STEREO-

u
technical MASTER to a pair of speakers, a pick-up, etc., and you
details have the world’'s most advanced and complete home

OPEN till 9 p.m.
including
Saturday;

closed

Thursday

57

FAIRFAX RD.
SWISS
COTTAGE
NWé

MAI 8855

music and public address system. ONLY 105 gns.

il

CENTRE

FLAXMAN 2596



CLASSIFIED ADVERTISEMENTS

— YOUR TAPE DEALER —

A Unique Buy! Recording tape top brand, 5% in. 1200 ft. 19s. éd.,
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. Phone: EUSton 6500.

Speedy and Expert Tape Recorder and HI-FI repairs by England’s
leading Hi-Fi Specialists. Telesonic Ltd., 92 Tottenham Court Road,
London, W.1. MUS 8177.

LEICESTER
ALL YOUR HI FI REQUIREMENTS

If quality matters consult Sound News Audlo Supply for better
terms. 60 page photographically illustrated Hi-Fi catalogue 4s. 6d.
Part exchange, servicing. Your precious tapes transferred to unbreak-
able L-Ps by specialists. Specify requirements. 10 Clifford Street,
London, W.1.

Sound Effects—Castle 45 r.p.m. discs, 8s. each or on tape 18s. 6d.
each including postage and packing. Titles include: mixed effects,
trains, animals, military parades, electronic music, bells and sirens,
haunted house, etc. Send 3d. stamp for lists. Recorded Tuition Limited,
174 Maybank Road, South Woodford, London, E.I8.

Pre-Sleep Study. Learn difficult lessons or parts or improve your
mental powers while you sleep! Send now for price list of materials:
including the perfect tape machine, time switch, pillow speaker,
endless tape cassettes, pre-recorded tapes for learning or therapy,
language courses, etc. Psychology Tapes Ltd., (TR) 16, Kings College
Road, London N.W.3. (PRI 33[4)

“Sleep Leammg” the book essential for go-ahead people. Send
6s. 6d. to York House, Huddersf‘eid

WANTED
Lee Electronics. Thc Tapc Recorder and HI-F: Spmlallsis wmh to
purchase good quality Tape and Hi-Fi Equipment for cash. 400 Edg-
ware Road, W.2. Phone: PAdegton 5521.
Highest cash prices olfered for good quality Tape Recorders and
Hi-Fi. See our ad. page 170 this issue. R.E.W., 266 Upper Tooting
Road, London, S.W.17.

Wanted. Circuit _Di:;gram or wiring diagram for Grundig_SdbL
lape recorder.

TAPE EXCHANGES

No More “Mike-Fright” when you join Britain’s largest, friendliest
Tape Exchange—Worldwide Tapetalk, 35 The Gardens, West Harrow,
Mlddlesex S.A.E. for pdrlu.uldrs

ST UDIO FACILITIES

Tape to Disc service, e dttmg, and dubbing, all speeds. Studio
available for musical groups. Outside recordings our speciality. Iiford
Sound Recording Service, 63 Aintree Crescent, Barkingside, Iiford,
Essex. Phone: CRE 8947 and GRA 5107. S.A.E. for list.

Rapud Recording Serv:ce, 78s. and L.Ps. from your own tapes (48—
hour service.) Master Discs and pressings. Recording studio. Mobile
recording van. Manufacturers of the Sleep-o-Matic Unit. Foreign
language courses available for sleep-learning. Brochures and price lists
on request from: Dept. T.R.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.

H.M.V. QUAD LEAK ROGERS
Speakers by: TANNOY MORDAUNT LOWTHER W.B.
WHARFEDALE GOQDMANS.
Tape: FERROGRAPH REFLECTOGRAPH GRUNDIG
SIMON BRENELL
Record Department: ALL LABELS-PARASTAT SERVICE.
LEICESTER CO-OPERATIVE SOCIETY LIMITED, High Street, Leicester. Tel: 20431
STOCKPORT
FAIRBOTHAM & CO. LTD.
47 LOWER HILLGATE STO 4872

FERROGRAPH, REVOX, TANDBERG, BRENELL,
SIMON, TRUVO X, SONY, PHILIPS, MAGNAVO X,
GRUNDIG, TELEFUNKEN

All models on comparison demonstration

Evening demonstrations by appointment

MANCHESTER
LANCASHIRE HI-FI Limited

and now incorporating

The Tape Recorder Specialists

DIXONS ELECTRONIC (Sales and Service)
8 DEANSGATE - - next to Grosvenor Hotel

The Largest Electrical Store in the North

enhamRadio

158 NEW BRIDGE STREET,

NEWCASTLE UPON TYNE |
Telephone: 29866

TAPE
RECORDERS
and HI-FI

OPEN FRIDAYS TILL 8 O'CLOCK

WESTWOOD’S o
0XFORD

46 GEORGE STREET

PHONE: 47783

PETERBOROUGH. NORTHANTS Tel: 5643/5644

CAMPKINS REGORD SHOP

RECORD TAPE AND HI-FI EQUIPMENT SPECIALISTS

New |5 LONG CAUSEWAY  Avc

ADDRESS
(IN CITY CENTRE)

PLYMOUTH

TOM MOLLAND LTD.

102 CORNWALL STREET Phone 69282

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

The largest selection of Hi-Fi equipment in the West

SUBSCRIPTION RATES

The Subscription rate to The Tape Recorder is 30s. per annum
(within the British Isles) and 32s. 6d. per annum overseas
(U.S.A. $4.50). This includes a free copy of the annual index,
The same rates apply to Hi-Fi News.

The Tape Recorder, 99 Mortimer Street, London, W.1

HAMILTON ELECTRONICS

HIGH FIDELITY
TAPE RECORDERS 3> LONDON ROAD

SOUTHAMPTON

TEL. 28622




TAPE RECORDER @& HILFI AUDIO SPECIALISTS

FOR

LE3S
THAN
ALl

Specifications :
ELAC—9" x 5",

1-SPEAKER
SYSTEM

40 to 12,000
cycles. Power
Handling Capa-
city, 7 Watts.
Suitable for 4” Tweeter,
Horizontal or (5:°°|° to EODIO
; ycles. Avail-
Vertical able for 3 or 15
Mounting oshms.
Comprising the following :
Hand-veneered Acoustic Lined Bass Reflex Speaker
Enclosure: Size 22”x12”x12”. Satin Finish—
available in Walnut, Teak, Sapele, Qak. £7 15 0
ELAC9” x 5” Hi-Flux Unit, fitted with Ceramic Magnet £1 19 6
ELAC 4” Tweeter, complete with X/O Condenser £1 3 0
Total £10 17 6
All items can be purchased separately.
LEE ELECTRONICS PAD 5521

400, Edgware Road, Paddington, LONDON, W.2

— YOUR TAPE DEALER —

SOUTHERN ENGLAND
HI FI AND RECORD CENTRES

J. F. SUTTON

SALISBURY SOUTHAMPTON
18 QUEEN STREET 421 SHIRLEY ROAD

Audio Electronics (Midlands) Ltd.

Specialists in Di ion 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 Equipment by Leak, Quad, Goodsell,
RCA, Acos, Garrard, Collaro, Tannoy, Wharfedale and
Goodman and give fully comparative Demonstrations

BOWER & WILKINS LTD.
I Becket Bldgs., Littlehampton Road Worthington 5142

— TAPE TO DISC SERVICES —

The following are mcmbers of the Association of Prolessional
Recording Studios who can be relied on to give satisfaction

AUTOMATIC CONTROL over radio
andfor tape recorder. Will switch ON
OFF or OFF/ON once every 24 hours at
any manually pre-set time. Minimum
time lapse 30 minutes. It has a current
rating of | amp sufficient to carry radio
P and/or tape recorder. Complete with key
29/ 1!_."6P and mounting bracket. Used but in per-
fect condition. Fully guaranteed.
Also 5 amp model available 35/-pp 2/6

KINGSWOOD SUPPLIES (T.R.14), 4 Sale Place, London, W.2, PAD 8189

ADVERTISERS’ INDEX Rgh

‘'WENNER.
14 DAY

Agfa Led. ... . e 166
C. Braddoeck Ltd- 162
Brenell Engineering Co. Ltd e 170
A. Brown & Sons Led. ... e 162
B.A.S.F. Chemicals Ltd. ... e 176
B.5.R. Led. 158
Chelsea Record Centre ... " e 172
City & Essex Tape Recorder Centres s 167
Derritron Group in s s ase 140
Educational Recordings Ltd e I7
Francis of Streatham . 160
Grampian Reproducers Led. ... e IT2
Heathkic ... iy ass e o s 146
Highgate Acoulhcs Ltd s e s . ... le8
Howard Tape Reoorders .. 168
Lee Electronics Ltd. s .. 172
Pullin Qptical Co. Ltd. ... . s 164
Recorder Co. e i e o4
Reps (Tape Record:rs) Ll:d e 154
R. E. W. Earlsfield Ltd. e 170
Studio 99 ... - -~ e aom - w172
Tandberg (Elswne Etectram:s L:d ) . . 150
Tellux Led. pex ot . 178
Thorn Electrical Industrles Lcd e ain e e 142
W. A. L. (Elstone Electronics Ltd) .. 160

N. Walker.. 173
World Re:nrd Club L(d i I33 139

MIJB 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

COMPLETE “SLEEPOMATIC” UNIT
FOR ONLY £20

Comprising transistorised tape machine,
auto time-switch, microphone, batteries,
and under-pillow speaker.

INTERESTING FREE BOOKLET

and details of our range of tapes, discs, and equip-
ment gladly sent on receipt of postcard.

(We are the pioneers of Automated Sleep-learning in Gt. Britain.)

EDUCATIONAL RECORDINGS LIMITED
(Dept. TR) 21 Bishops Close, Church Lane, London, E.17.

PLEASE MENTION THE TAPE RECORDER
WHEN REPLYING TO ADVERTISEMENTS

Published by Miles Henslow Publications Ltd., 99 Mortimer Street, London, W.r and printed for them by Portia Press Ltd., London.
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BASF—first to produce magnetic recording tape, so
opening up channels which affect every one of us.
Today, the imagination, initiative and craftsmanship
which made this possible are invested in maintaining
BASF tapes at a standard of technical perfection un-
equalled throughout the world.

BASF magnetic recording tapes are recognized for
qualities of dimensional and magnetic stability, full fre-
guency response, negligible print through and mirror
finish surface. The wide range ensures that there's a
BASF tape for every type of machine and every possible
requirement—INCLUDING YOURS.

SYMBOL OF AUTHENTIC SOUND

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