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The same quality magnetic coating used for the magnilicent
sound recording of "THE VICTORS" is available to you ...
offers you a fidelity in recording limited only by the capability
of your tape recorder. Choose from 4 types: Diacetate or PVC
Standard Play, Polyester Extra Play and—just released—Polyester Double Play. Wound on distinctive coloured spools, clear,
red, green and blue for easier identification. Supplied in attractive, durable book-type containers. Stocked by all the best hi-fi
and radio shops.
New—a comprehensive range of Zonatape accessories, including
coloured printed leader and timing tapes . .. multi-purpose
coloured leaders ... and metallic stop and sensing foil.

BRIEF SPECIFICATION OF ZONATAPE
TYPE 700 POLYESTER EXTRA PLAY
Intrinsic Coercivity Hci.
Rententivity Br.
Bias
Peak signal to basic noise ratio
Reel to reel variations
Ultimate tensile stress

310 Oersteds (high)
1200 Gauss
6.3 milliamps
— 71 dB
J- 1 dB at 1000 cycles
8 lb.

CLEARLY THE BEST FOR RECORDING SOUND
r

A

ZONAL FILM (MAGNETIC COATINGS) LTD
ZONAL HOUSE, WESTFIELDS ROAD, ACTON, W.3.

ACORN 6841

For highest
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TA-IS

DAYSTROM

possible prices

TO ALL MUSIC LOVERS AND HI-FI ENTHUSIASTS
No electronic or soldering experience is necessary to build any
Heathkit model: our simple well illustrated manual guides you step by step.
A FREE CATALOGUE of the full range, and detailed specifications
of any item, will be gladly sent on request without obligation on your part.

TAPE AMPLIFIER UNITS
Models TA-IM and TA-IS
The monophonic version (TA-IM) can be
modified to the stereo version (TA-IS) by
modification kit (TA-IC). Special features
include the provision of a bias level control
easy-to-rcad thermometer-type recording
level indicators; large printed circuit
boards. Both models have identical
presentation.
TA-IM £19.18.0 kit
TA-IS £25.10.0 kit
TA-IC £6.15.0 kit
TA-IM £28.18.0 Assembled
TRUVOX D93/2 AND
D83/4
Standard. High-quality
stereo tape decks. D93/2
2-lrack for highest
£36.15.0
Q fidelity
With TA-IM £52.18.0
With TA-IS £58.10.0
D83/4, 4-track. for most economical use
of tape. £29.8.0 With TA-IM £46.0.0
With TA-IS £51.9.6
O

OVER SO MODELS TO
STEREO CONTROL UNIT Model
USC.l
Push-button selection,
r
accurately matched
■fig) ganged
controls to
IdB. Negative feedback,
rumble and variable low-pass filters.
Printed circuit boards. Accepts inputs
from most tape heads- and any stereo or
.mono pick-up.
£19.10.0 kit
£26.10.0 Assembled
GARRARD ALTO/RECORD PLAYER
Model AT-6. 4-speed stereo and mono
unit, manual or automatic record selection.
Ronette 105 cartridge.
£13.12.1
With Dccca Dcram cartridge
£14.6.1
GOLDRING-LENCO TRANSCRIPTION
RECORD PLAYER Model G.L.S8 l ilted
with the G.60 pick-up arm it has infinitely
variable speed adjustment between 33i
and 80 r.p.m. and four fixed speeds.
3i lb. turntable to reduce rumble "wow"
and "nutter". With Ronclte 105. £18.19.2

MONO CONTROL UNIT. Model UMC-1.
Designed to operate with our model MA-12
or any amplifier requiring 0.25 V or less for full
output. Suitable for cabinet mounting or free
standing. Size 10" x 7" x 4". £8.12.6 kit
£13.12.6 Assembled
UMC-I
"COTSWOLD" MFS SPEAKER SYSTEM
A minimum floor space model. Size 36in. high x l6Un.
wide x I4iin. deep with performance similar to the
standard model. Specially designed for small rooms.
"COTSWOLD" STANDARD SPEAKER SYSTEM
This is an acoustically designed enclosure 26in. x 23in.
x I4in. housing a I2in. bass speaker with 2in speech
coil, elliptical mid-range speaker and a pressure unit to
cover the full frequency range of 30 20.000 c/s. Capable
of doing justice to the finest programme source. Delivered complete with speakers, cross-over unit, level
control, grille cloth, etc.
Either Model £23.4.0 kit
£35.5.0 (Assembled in the white)

•OXFORD" TRANSISTOR RADIO
Model UXR-2. Luxury solid- leather
case, full long and medium wave coverage.
Printed circuit facilitates assembly. 7" x 4".
high-flux speaker. Send for full details
£14.18.0 incl P.T.
POWER AMPLIFIER 12-WATT Model
MA-I2. 0.1% THD at I0W. Wide frequency range. Ideal for use with USC-I
and UMC-I.
£11.18.0 kit
£15.18.0 Assembled
COLLARO "STLDIO"
TAPE DECK. Operating
speeds: Ig in.. 3i in. and
7J in. p.s. Wow and
flutter not greater than
0.15% at 7J- in. p.s.
£17.10.0
With TA-IM £31.5.6

CHOOSE FROM—EVEN A NOVICE CAN BUILD ANY OF THESE
AM FM TUNER. Model AFM-I.
HI-FI FM TUNER. Model FM-41J
This model is available
For your convenience, this model is available
in two units sold separin two units sold separately: Tuning Unit
ately Tuning heart
(rMT-4U—£2.15.0 including P.T.) with
(AFM-Tl £4.13.6 incl.
10.7 Mc/s I.F. output, and Amplifier Unit
P.T.) IF Amplifier (AFM-AI £21.16.6)
(FMA-4U £13.3.0). Built-in power supply;
range 88-108 Mc/s (FM) 16-50, 200-550,
7 valves.
Total £15.18.0 kit
900-2000 (AM). Printed circuit board.
Total price £26.10.0 kit
HI-FI EQUIPMENT CABINETS
A range of over a dozen equipment cabinets
is now available to meet the differing needs HI-FI STEREO 6-WATT AMPLIFIER
of enthusiasts. Designed for maximum Model S-33. Attractively styled. Printed
operating convenience or for where room circuit construction. 0.3% distortion at
space is an over-riding consideration, this 2J W. chal.; sensitivity 200 mV. ganged
range includes kits, ready assembled cabinets controls: low cost, compact unit for
or assembled and fully furnished cabinets, and smaller rooms
£13.7.6 kit
has at least one model to meet^our require£18.18.0 Assembled
ments. Why not send for full details?
Prices from £6.19.6—£29.8.0
DE LUXE STEREO AMPLIFIER Model
HI-FI MONO AMPLIFIER. Model MA-5. S-33 H, Dc luxe version of S-33 with many
A general purpose 5 w. amplifier with inputs refinements. Ideal for use with Decca
for Gram., Radio. Presentation similar to Deram pick-up.
£15.17.6 kit
S-33.
£15.10.0 Assembled £10.19.6 kit
£21.7.6 Assembled

WE GUARANTEE PERFORMANCE TO OUR PUBLISHED .SPECIFICATIONS
HI-FI SPEAKER
AUDIO SIGNAL HI-FI STEREO 18 WATT AMPLIFIER
SYSTEM Model SSU-I.
GENERATOR Model Model S-99. Within its power rating, this is the
This kit is easily asAG-9U. Delivers up to finest stereo amplifier available, regardless of
sembled. It contains two
10 volts pure sine-wave price. Printed circuit board construction;
I/
speakers and balance
(less than 0.1% distor- ganged controls. U/L push-pull output.
control in its ducted port
tion, 20 c/s to 20 kc/s). 0.2% distn. at 9 W/chal.
£27.19.6 kit
reflex cabinet. It is
Decade switch-selected
£37.19.6 Assembled
equally suitable for
frequencies from 10 to 100,000 c/s.
or mono in
Internal 600 Ohm N/I load, or external.
TRANSISTORISED TELEPHONE AMPLIFIER, stereo
average room. (Legs n
£30.10.0 Assembled
£22.10.0 kit
Model
TTA-1.
Provides
instant
group
listening
and
14/6)
Less
legs, £10.17.6
AUDIO SINE SQUARE WAVE GENconversation. Freely portable for use with any
ERATOR AO-IU. Covers 20 c/s—150 kc/s
telephone;
hands-free
operation;
automatic
switch;
in four ranges. Choice of sine or square
9v battery operated; compact and neat cabinet.
waves, the latter up to 50 kc/s.
£11.15.0 Assembled £7.9.6 kit A WHOLE RANGE OF PACKAGED
£21.5.0 Assembled
£14.15.0 kit
DEALS (INCLUDING "CONNOISSUGDEN MOTOR UNIT "CONNOISSEUR CRAFTSMAN" TURNTABLE and
ELECTRONIC
WORKSHOP
KIT.
Model EW-l
SEUR CRAFTSMAN". Heavy duty motor The ideal present for youngsters. Will make over 20 exciting experiments, DECCA ffss PICK-UP) NOW AVAIL
operating at 33i and 45 r.p.m. Very heavy including Transistor Radios. Intercoms. Burglar Alarm. Electric Eye, etc. ABLE TO SAVE YOU FURTHER
12 in. turn-table. Virtually no rumble. No soldering. 72-pagc well illustrated instruction manual. Two-colour Club MONEY.
Total price £7.13.6 incl. P.T.
£16.6.6 badge given free with every kit.
All prices include free delivery in U.K. Deferred terms available on orders over £10
DEMONSTRATIONS AND EXHIBITIONS
2-5 April: Grand Hotel. Southampton Row, W.C.I
Current with Audio Festival.
22 April-2 May: Home Life Exhibition, Corn Exchange, Brighton
DAYSTROM LTD. ££,cheW Englano
A member of the Daystrom Group, manufacturers of
THE LARGEST-SELLING ELECTRONIC KITS IN THE WORLD

JUST POST THIS COUPON FOR FURTHER INFORMATION
TICK
Without obligation please send me
HERE
FREE BRITISH HEATHKIT CATALOGUE . .
* FULL DETAILS OF MOOEL(S)
Kindly write below in BLOCK CAPITALS
NAME
ADDRESS
HT4
91
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TWO MORE LOW-COST MIKES FROM STC
STC, suppliers of microphones to the BBC, introduce two more professional microphones at
popular prices. The very advanced styling is coupled with high reliability and fidelity of sound.
4113 RIBBON CARDIOID MICROPHONE
A new quality microphone with marked unidirectional response, minimizing feedback and noise
pick-up.
Frequency response:
Sensitivity:
Impedance:
Back to front ratio:
Price;

4114 MOVING COIL MICROPHONE
This dynamic microphone is ideal for amateur and
professional use where a rugged microphone of
moderate price is required. The Impedance is
ideal for transistor and amplifier input.
Frequency response: 100 c/s to 8 kc/s
Sensitivity:
—80 dB/1 volt/dyne/cm2
Impedance;
200 ohms nominal
Price:
£3.13.6.

70 c/s to 15 kc/s
—87 dB/1 volf/dyne/cm2
30 ohms nominal
15 dB approx.
Microphone £11.11.0. Stand 15/-

These microphones are available from your retailer or Standard Telephones and Cables Limited,
Electro-Mechanical Division, West Road, Harlow, Essex. Telephone Harlow 21341. Telex 81184.

world-wide telecommunications and electronics
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the

recorder you

will

eventually own...

Write for details and Local Stockist to:
C. E. HAMMOND & CO., LTD.
80, High Street, Eton, Windsor, Berks. Tel. Windsor 63388

hammond

WHATEVER YOUR ASSIGNMENT-GET THE
PORTABLE BATTERY/MAINS RECORDER—
so much in so little space
Another assignment for Fi-Cord Fred, safely Built-in loudspeaker • Sockets for microslowed under his belt, thanks to the compact phone, extension speaker and remote control •
versatility of the Fi-Cord 202. The Fi-Cord 202 Safety record switch - Easy-load battery cascaters for the most exacting professional and settes • Battery warning lamp ■ Mains input
for the enthusiastic amateur. Whether you are optional.
in a sound-proof studio or perched on a rocky ACCESSORIES INCLUDE: Carrying case,
ledge, the Fi-Cord 202 gives you high-fidelity choice of microphones, power packs for
recording at your fingertips. And with this mains and car.
wonderful, lightweight machine you have all There is a full range of Beyer microphones,
the practical advantages of a full-size recorder. from general purpose to ultra-studio quality,
m
cover every use of the Fi-Cord 202.
The Fi-Cord 202 offers all these features: to
Price: 66 guineas, including long life mercury
2 speeds—7j and 3J • Standard 4" spools batteries and tape.
Vu-meter ■ Fast forward wind • Fast rewind Write for fully Illustrated brochure and address
Resettable counter - Manual volume control of nearest stockist to:
FI-CQRa II\IXERIM/VTICIIM/\L 40A, DOVER STREET, LONDON, W.1. HYDe Park 3448
See us in Room 414 Audio Fair

•/
*

SI
a

v
\
\

95

no other portable
tape recorder
so versatile
see and hear it
at our LONDON
SHOWROOM

GUINEAS
Inc. microphone
and L.P, Tape

2

Ask your dealer to demonstrate
the UHER 4000 REPORT-S. If you do not see this amazing
Portable tape recorder displayed in your area, write for illustrated leaflet and further information to:
BOSCH LIMITED Domestic Appliance Division
205 Gt. Portland Street, London W.I Tel: LANgham 1809

96

Two tracks to international standard ■ reel size;
up to 5" ■ four tape speeds: 7? ips, 3} ips,
15 ips. Jg ips ■ frequency response {+ 3 db):
40-20.000 cps at ips. 40-17,000 cps at
3f ips. 40-10,000 cps at 11 ips, 40-4,500
cps at Ja ips ■ contrast ratio: 55db ■ wow
and flutter: + 0.15% at 7? ips (audible
frequencies only) ■ output power: 1 watt
(push-pull power stage) • power supply:
five flashlight cells (1.5 volts each) or
"dryfit" storage battery model Z 211 or
model UHER Z 111 mains-operated power
unit and battery charger or an automobile
battery via automobile adaptor cable
■ inputs: Micro 0.1 mV at approx. 2kn;
Radio 1 mV at 47kD; Phono 25 mV at
1 meghohm ■ putputs : 2 volts at 4 ohms:
1 volt at 15kD ■ operating time: intermittent
operation of approx. 12 hrs: continuous
operation and intermittent operation
respectively from the "dryfit" storage battery
—approx. 10 hrs. ■ dimensions approximately:
11" x 8" x 3" ■ weight without batteries
approximately 6lbs.

MEMBER OF THE
AUDIT BUREAU
OF CIRCULATIONS
1964

APRIL
VOL. 6
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Audio Show Preview ...
Editor
Editorial Offices
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Tape Recorder Service
No. 28 Telefunkcn Stereo 77
By H. W. Heilyer
Bias in Tape Recording
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By K. R. Wicks
Towards Better Taping
Part 1
By Gordon King
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99 Mortimer Street, London, W.I
MUSeum 3967 to 3969

EDITORIAL
A SENTENCE tacked on to the end of a news item in our "World
of Tape" demands more attention from us than its authors so
modestly claim. It notes that a television camera for amateurs is on its
way, so that pictures may be recorded on tape in addition to sound.
Such a casual announcement is really rather breath-taking, even though
we have been hoping and waiting for it for quite a while! Think of it
this way: anyone over twenty-eight years of age is older than high
definition television; the first domestic tape recorder appeared on the
British markets just about seventeen years ago; less than seven years
back technical pundits were shaking their heads at the thought of
using professionally designed tape equipment for recording television
pictures. And now, without any great ballyhoo or fuss, and for
approximately fifty pounds sterling, we will soon be able to buy a TV
camera as an add-on attachment to the home tape recorder. There arc
some provisos, needless to say, and the main one is that the recorder
must be capable of running at a speed of about 120 to 180 inches per
second. In fact it must be a machine designed to work with the
camera, and also tailor-made to work hand-in-hand with a television
set. Nevertheless it is great progress, and we congratulate the Telcan
experimenters for for what they have achieved, and even more for
their adventurous thinking and action. It cannot be long now, before
others begin to hop on to the band waggon as it begins to roll along
the new trail that Telcan have opened up.
This, mark you, is only the very beginning. It is easy to talk and
to speculate, and even-to be a theoretical armchair inventor, but in this
field we are dealing with facts and probabilities—not unknown
quantities and wishful thinking. Any electric message can be recorded
electromagnetically on tape or on some similar medium. Once
recorded it can be stored almost indefinitely and called upon at any
time to repeat itself or to trigger off other machinery. At the moment
we are unable to store as much as we would like on tape because we
still have to learn a lot about the material itself and the electronic
devices for handling it. And it is more than likely that the new
Mullard tape heads (see page 123 of this number) may be a significant
breakthrough in this direction. We may learn that the material we
now use is inadequate, and we may have to find a substitute. So many
people are working on so many problems in so many corners of the
world that no one can really say at any moment just how much potential progress has been made. There must be more behind the design of
the recently described Rei'ere tape player than is immediately apparent.
Good quality music from tape playing at a speed of less than two inches
per second means progress, Ampex wanted a tape speed of about 2,000
inches per second for their Videotape machine. They achieved it by
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using a double motion, and by means of this device the tape has only
to move at 15 i s. Other tricks, dodges, devices and bright ideas arc
being thought out and adapted every week. We only hear of some of
them and others may only become news when, fitted into place with
some other discovery, they make yet a further idea practicable. And
so we come back to the point at which Telcan entered the picture.
Instead of seven-inch spools and a tape speed of 180 inches per
second, imagine two-inch spools and a basic tape speed of one or two
inches per second. Then think of finely miniaturized electronics and
very small batteries, and a streamlined metal case measuring about
6" x 3" x 11". There will be a lens at one end—a zoom of course—
and two or three small controls in the form of buttons, rings or levers.
That will be the home cine camera of the future—and the not-too-fardistant future at that. It will record colour pictures and sound, and
both will be ready for immediate replay through the home television
set—which incidentally, will also be a less ugly brute than it is
today! There is no fantasy in this at all. It will all come about as
surely as the sun continues to rise and set over a world populated by
sensible people. All the bits and pieces of the picture exist. Some of
them are still very crude and need much refining, and others will
probably need a bright stroke of luck or genius, or both, before they
arc adaptable— but all the pieces will eventually (it (plus a few more
that we have overlooked!) and it is only a question of time before
such domestic apparatus becomes available.
COVER PICTURE
SOME tape decks arc more convenient than others for editing
tape, although there are plenty of tricks for getting amazing
accuracy from even the most awkward of them. The Tandberg shown
on our cover is "a piece of cake" for editing, for once the front cover
plate is removed there is direct access to the tape heads and it is easy
to make a mark, smack over the gap, with a Chinagraph pencil—as
this enthusiast is doing. After that, cutting and jointing is a matter of
seconds.

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.I
97

let the experts guide your selection
Top sound-studios everywhere usctelefl-nken
recording equipment exclusively. Reason
why ? telefunken made the world's first tape
recorder, and with that head start they've
been way ahead in research and development for years, telefunken's wide range
gives you a superb choice of equipment that
integrates perfectly with your set-up, yet
sounds great on its own. Whatever model
you buy you'll know you bought the best
. . . telefunken, the machine the professionals use at home! telefunken has sound
quality taped.
Magnetophon Stereo 97 and 98 Stereo
from telefunken! These recorders were
news when first released and live up to their
great promises. The 97 and 98 are the same
price, but the 97 is a quarter-track recorder.
Both have a high signal to noise ratio, wide
frequency range and three speeds. 95 gns
Magnetophon 85 De-luxe.Two-speed halftrack with excellent frequency response:
New-styled case and plenty of exciting new
features and refinements including built-in
splicing groove, remote control connection,
new-style magic-eye recording level indicator. 83 gns
Magnetophon 96 Quarter-track perfected!
Wide frequency range, three speeds. Full
inter-track transcription offering ideal effects
for cine-enthusiasts. No limit to trick effects
that can be achieved with this machine. Can
be used for stereo playback utilising stereo
amplifier or radio. 62 gns

.

•Oft

AND NOW...A BATTERY PORTABLE TELEFUNKEN, THE BRAND NEW
MAGNETOPHON 300...
The new 300 on show for the first time in this recording level/playback volume control built
country. 11 operates in any position powered by- into the handle. The machine is completely pushfive 1.5 volt batteries (or a rechargeable battery- button operated and introduces high-quality
can be supplied if preferred), and uses 5" spools Telefunken electronics into the fully-portable
at 3J ips. There is a pause button and combined field. Including TD7 microphone, 59 gns
MAGNETOPHON55 A recent addition to the famous
family bringing high quality tape-recording into a
lower-priced field. Elegantly styled, thesmart wooden
case ensures good sound reproduction. Two-speed
half-track performance gives amazing frequencyrange for a machine in this class. 43 gns including
TD7 microphone.
)))» >
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n

See us at the
Audio Fair
BOOTH NO. 5
Demonstration
Room 402

♦THEHRKEN
...

For further details and illustrated catalogue giving details of
Telefunken tape-recorders and accessories write to:
WELMEC CORPORATION LTD 27 Chancery Lane London WCa CHAncery 9944

98

WORLD
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are 120 and 180 i s, enabling both sound and vision to be recorded with
complete synchronisation. An it in. reel of tape gives a total playing
time of 30 minutes on two tracks.
The Telcan will enable the user to tape programmes from a standard
television while watching the programme as it is being taped, or watching
one channel while the orher is being taped. Plans have been made to
market a miniature TV camera to enable users to record their own
pictures This will probably retail for approximately £48.

TAPE

'Emichimes' in Piccadilly
HE well-known chimes of the Guinness Clock in London's
T Piccadilly Circus come, not from an arrangement of bells and

-•c

urn*

y
X

£

clockwork, but from a combination of Long Play Emitape and a player
unit manufactured by Associated Fire Alarms Ltd.
The clock chimes every fifteen minutes and consequently the tape
is subjected to over 35,000 operations in the course of a year.

Gevaert and Agfa Merge
GEVAERT Photo-Producten N.V. and Agfa A.G. have just
announced that, after several months of negotiation, they are to
combine into a single unit. The formation of this unit will include the
entire technical, industrial, and commercial activities of both groups,
but since formal mergers arc not yet legally possible, the economic unit
will be realised through the take-over of all activities by a new Belgian
and a new German company, Gevaert and Agfa will each hold so",, of
the shares of both operating companies, and the managing boards will
consist of the same directors in both companies, in equal proportions.
These companies will start their activity on July 1st.
The branded products of Gevaert and Agfa, however, will remain
on the market for the time being.

Play that Landing Again!
A CONTRACT was recently awarded to the Ampex Corporation,
by the United States Navy, for a closed-circuit television system
to assist pilots landing on aircraft carriers.
Known as Pilot Landing Aid Television {PLAT), the system was
adopted by the Navy in 1962 and is now operating aboard 14 carriers.
The new contract is for the equipping of 11 additional ships and four
training stations.
The PLAT system comprises a Videotape recorder, several cameras,
and associated equipment, and provides the carrier personnel with
greatly improved facilities for guiding in-coming aircraft. It can also
be used to give pilots an immediate video replay of each landing.

U13C Organise Tape Competition
THE BBC has just issued details of a Wildlife Recording Competition
for amateurs. The recordings must be at least one, and not more
than three, minutes in duration, and are confined to wild, non-captiveanimals.
There are five classes of entry: Class One—Individual Bird Species.
Certain species are disallowed including the Nightingale, Blackbird,
and Robin song. Class Tvio—Individual Mammal Species. Class Three—
Individual Insect Species. (Insects may be 'temporarily captured' foi
recording purposes.) Class Four—Individual Amphibian Species. Cl.i: <
Five—Atmosphere—i.e. environmental recordings (not necessarily with
one species dominant, typifying a season, region, time of day, or habitat.
Recordings in classes one to four must have individual lengths of
not less than ten, and not more than 90 seconds. The entries will be
judged on popular interest value, technical quality, and freedom from
extraneous and irrelevant sounds.
A prize of £26 5s. is offered for the best entry in each class, with
£10 10s. for the runner-up. These prizes may be altered if the standards
prove unacceptably low.
More information is available from; BBC Natural History Unit,
Whiteladies Road, Bristol, 8.

Telcan to be Marketed this Month
MORE information has recently become available concerning the
Telcan sound and vision recorder. The manufacturers hope to
market their first model late this month, to retail at about £60.
Using normal J in. wide tape, the unit operates at three speeds.
The lowest of these is 7 J i/s for sound recording. The two other speeds

Metro-Sound Move to Larger Premises
METRO-SOUND SALES LTD., and Metro-Sound Manufacturing Co. Ltd., recently moved to a new and larger premises in
order to accommodate the expanding business that has increased
rapidly since its formation in 1957. The new address is; Bridge Works,
Wallace Road, Canonbury, London, N.i.
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Lustraphone FMR/900

Clarke & Smith TR634

BETWEEN Thursday 2nd and Sunday 5ih April, some 40,000 tape
and hi-fi enthusiasts arc expected to converge on the Hotel Russell,
Russell Square, London. The following is a summary of what the tape
addict can expect to find.
This Year's Theme
'Initiation', we are informed by the organisers, is the theme for
this year's festival, although the information received from exhibitors
docs not, at the time of writing, reflect this.
At the Lustraphone demonstration room a number of interesting
products will be on show for visitors to see and hear. These include the
popular Stereolus dual-head microphone, transistor amplifiers, mixers,
microphone stands and booms, as well as a wide variety of products for
specialised use in education, public address, and broadcasting. A
particular feature, though not new to this year's fair, is the Radiomic
a system permitting complete freedom from trailing microphone wires.
Basically, it comprises a moving-coil microphone—almost any from the
Lustraphone range can be used, although a special microphone, the
D59IRT, is available specifically for this purpose—which is connected
to a tiny FM radio transmitter. This unit measures approximately
3I x 2^ x 1 ins. and is crystal controlled, working at frequencies within
the 174-6 to 175 Mc/s band.
The signal from this unit is converted into audio frequencies by
an FM receiver; the FMR/900 is capable of handling five separate
channels simultaneously.
Tape in Education
Moving on to Room 321, the temporary home of Messrs. Clarke &
Smith, we find, amongst other things, two high quality recorders
designed for use in education and theatres. These are the TR634 and
TR6sSt fitted, respectively, with Wearite and Truvox D82 decks. Both
machines offer facilities not often found on semi-professional and
'domestic' recorders. These include 10W output, permitting playback
in a large room or hall without additional amplification. The threechannel mixing and amplification system can be used 'straight-through',
the tape transport being out-of-action or recording, whichever mode is
required.
The three inputs permit a high impedance (300 K, 1 mV), low
impedance (15 to 30 ohms, lopV), and 'gram' (60 mV 500 K) to be used
simultaneously. Two speeds, 7J and 3} i/s, are available on both models,
as well as two separate tone controls, providing bass and treble cut and
lift. These operate on replay only. The TR634 retails at £108 3s. and,
despite its specialised nature, has facilities which other manufacturers
might do well to adopt.
Whereas the TR634 is a general-purpose machine with many
obvious uses in education, the new Ferrograph Ferro-tutor is of a more
specialised nature. Costing £125, complete with microphone, stand and
headphones, it is designed to form the basis of a Language Laboratory.
A special head-arrangement permits simultaneous recording on the
lower track whilst playing back on the top track. Also on show arc the
new Series Y range, comprising the mono YD; and stereo V300. Of
the former, four versions are available, with varying speed configurations. These are the YD;A and VDjB, offering 7i, 33 and 11 i/s; and
the YD5AH and YDsBH, offering 15 and 7} i/s. The suffix B denotes
separate record and replay heads. Available as a portable or rackmounted unit, the prices are in the order of £ 137.
The Y500 models, there are sue versions, are equipped with stereophonic recording and playback, with continuous monitoring on both
channels. They are available only as portable boxed units. The prices
vary between £167 and £175.
Also on show at the Ferrograph booth, and in Room .337, will be a
range of Rendar plugs, sockets, and accessories.

Lustraphone D59/RT

Moving now to Room 311 we come across a wide variety of new
recorders from Japan. These form part of the Sony range, although we
somehow doubt whether the rumoured Sony television recorder, said
to be introduced sometime this year to retail at £150, will be on show.
Turning, however, to the positive side of the demonstration, we find
four particularly interesting recorders, two in the 'domestic' and two
in the 'semi-professional' class and price range. The two cheaper models
arc labelled TC272, price £58 16s., and the TC200, price £82 19s.
They are both equipped with two speeds, 3j and 7J i/s and have frequency responses, at the higher speed, of 50 c/s to 15 Kc/s, and 50 c/s to
14 Kc/s ±2 dB, respectively.
Going into the more expensive price bracket, we come across an
interesting new machine, the TC777A, price £166 19s. This is a J-track
monophonic recorder, fully transistorised, and fitted with separate
record and playback heads, permitting off-the-tape monitoring. It has
two speeds, 33 and 7J i/s, with a frequency'response of 30 c/s to 17 Kc/s,
+1 dB at 7i i/s. Wow and flutter figures at this speed are claimed as
o i50/o. Replay characteristics are to NARTB standards, and the
maximum spool size is 7 in. Microphone Input impedance is quoted as
'low'.
At £111 6s. the stereophonic TC500 is worth some attention.
Its specification is similar to that of the TC777A although a J-track mode
of recording is incorporated. The price includes two extension speakers
and microphones.
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ground on the Piccadilly Line to Russell Square. The hotel is on the left
as you leave the station in Bernard Street.
There is no charge to enter the exhibition but all visitors must
possess tickets. These can be obtained from most hi-fi and tape dealers,
or, in cases of difficulty, from this office. It is essential, however, that
the quantity required is stated—one ticket permits two persons—and
a stamped addressed envelope is enclosed.

Of the three other Japanese exhibitors at this year's Fair, Akai
Electrical would appear to be of greatest interest to the tape enthusiast.
Their new Model 34s, retailing at £208 19s., might well be financially
out of reach of most, but nevertheless it has many unusual, even unique,
features. To quote from the informative leaflet, these include an "I.R.A.P.
(Instantaneously Resetable Automatic Protecting) Circuit to avoid damage
of costly Transistorised Main Amplifiers from excessive ambient heat of
unexpected over-current, etc." The machine has facilities for remote
control and can take spools of up to 10J ins. diameter, with the addition
of special extension arms. Other features include 'Reverse-O-Matic',
'Repeat-O-Malic', and 'Shut-off-O-Matic'. Another newcomer is the
M-7, a J-track, three-speed recorder costing £139 13s.
From manufacturers of recorders we move to manufacturers of
tape. Messrs. Agfa, BASE, EMI, Gevaerr, Kodak, Scotch, MSS and
Zonal represent this comer of the trade—and it is often with tape
manufacturers that we find the most interesting demonstrations.
Kodak Limited, a newcomer to the Festival, will be showing the
results of their recent entry into the tape market, and an informative
booklet, Kodak Sound Recording Tape, will be available from the stand.
EMI Tape Limited are combining with their Electronics Section
in demonstrating four types of Emitape and Emidiscs (lacquer recording
discs). Three professional recorders, the Type 311, RE301, and TR$2
will be on show for visitors to examine and hear.
At Booth 5 and Demonstration Room 402 we find Messrs. Tetefunken of Germany. Their new portable recorder, the Magnetophon 300,
is claimed to be one of the thinnest recorders manufactured in that
country, though it does not pretend to be the smallest, having a 5 in.
spool capacity and dimensions of 3 x 10J x it ins. The M300 has two
tracks and wow and flutter figures, at its single speed of 3J i/s, of
+ o-2%. The amplifier has a maximum output power of tW, and a
frequency range from 40 c/s to 13 Kc/s. The retail price is £61 19s.
How to Get There
Presuming the above information has whetted your appetite, you
may want to know, particularly if this is your first visit to the Audio
Fair, how to get there. The easiest way is probably to travel by under-

Akai: Pullin Optical Ltd., 11 Aintree Road, Perivale, Middlesex. A
variety of tape recorders including the new M-y, and Model 343.
Ampex: 72 Berkeley Avenue, Reading, Berks. Several new machines
being exhibited for the first time; the p-44 Series, the PR-to and the
E.63.
A.K.G.: Politechna Ltd., 3 Percy Street, London, W.i. A number of
microphones and headphones including the popular K.30 lightweight
phones.
Agfa: 27 Regent Street, London, S.W.i. PE31, PE41 and PE65
high-definition tapes.
BASF: Badische Anilin and Soda Fabrik, A.G.—U.K. Office, 5a
Gillespie Road, London, N.5. Magnetic recording tape.
Brenell: la Doughty Street, London, W.C.I. A range of stereo and
mono machines.
Butoba: Denham & Morley, Denmorc House, 175 Cleveland Street,
London, W.i. Three battery portable recorders, the MTs, MTy and
MTyR.
Clarke & Smith: Melbourne Works, Wallington, Surrey. Several
new products
of interest to hi-fi fans, and two educational recorders,
the TR.634 aud TR633.
E.M.I.: Hayes, Middlesex. Several professional recorders including
the RE.321 portable and the new Type 311. Also EMI tapes and Emiguides.
Fi-Cord: 40a Dover Street, London, W.i. A battery recorder, the 202.
Messrs. Fi-Cord are also the agents for Beyer, who are exhibiting at
a separate stand.
Ferrograph: 84 Blackfriars Road, London, S.E.6. A variety of recorders
and accessories including the Rendar range of plugs. Of particular
interest is the new Series Y range.
Garrard: Newcastle Street, Wilts. A battery and magazine tape deck.
Grampian: Hanworth Trading Estate, Feltham, Middlesex. Several
microphones and accessories, also the Grampian Parabolic Reflector.
Gevaert: Great West Road, Brentford, Middlesex. A range of magnetic
recording tape.
Grundig: Newlands Park, Sydenham, S.E.26. A wide range of recorders,
the latest addition to which is the TK6 battery portable.
Locwa-Opta: U.K. Distributors, Highgate Acoustics, 71-73 Great
Portland Street, London, W.i. The 414 portable recorder.
Luxor: Distributor, Britimpex Limited, 16-22 Great Russell Street,
London, W.C.I. Two recorders, the MP-423 and 424.
M.S.S.: Colnbrook, Bucks. Magnetic recording tape.
Philips: Century House, Shaftcsbury Avenue, London, W.C.I. Three
new machines, the EL3541IH, and the EL3S86—superseding the popular
EL33S5 battery portable, and the EL3348.
Revox-Studer: U.K. Concessionaires Ltd., 90 High Street, Eton,
Windsor, Berks. A range of very high quality recorders for the amateur
and professional.
Sony: U.K. Distributors, Tellux Limited, Avenue Works, Gallows
Comer, Essex. Several new recorders, including the TC.272, TC.200,
TC.500 and TC.777A.
Standard Telephones & Cables: A wide variety of microphones
and headphones.
Stuzzi: U.K. Agents, Recording Devices Limited, 44 Southern Row,
Kensington, London, W.io. Four new recorders: the 302, 802FM,
202 and 604.
Tandberg: U.K. Distributors, Elstone Electronics Limited, Edward
Street, Leeds 2. A range of domestic recorders.
Telefunken: U.K. Distributors, Welmec Corporation Limited,
Lonsdale Chambers, 27 Chancery Lane, London, W.C.2. Two new
recorders, the Magnetophon 33, and the M.300 banery portable.
Truvox: Neasden Lane, London, N.W.10. The new Series 90 range,
including the R.92 and R.94.
Vortcxion: 257-263 The Broadway, Wimbledon, London, S.W.9.
Several high-quality semi-professional recorders.
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A BRILLIANT NEW HI-FI
STEREO
TAPE
RECORDER
FROM SWEDEN
We are Exhibiting at the
AUDIO
FAIR

BOOTH No. -)30i o
Demonstration
Room No.
The first completely self contained 4-track,
3-speed mono-stereo. Recorder on the British
Market at a price below anything comparable
with it in performance. Built-in stereo speakers
and amplifiers as well as all connectors and leads
for record and play-back through external
equipment.
Also MR 424 in two-tone portable case with
carrying strap
77 Gns.

/ Track selector
S Pushbutton panel
S Master volume control
i Standby-play-fast forward-fast reverse
5 Individual volume controls for stereo balance
6 Speaker enclosures (only right visible)
7 Recording level Indicators (magic eyes)
ft Ground
9 Microphone (stereo) input
10 Microphone (mono) input
11 Phonograph input

12 Radio input, and external amplifier output
IS Earphones
li Socket for external loudspeaker (mono)
15 Socket for external stereo loudspeaker
16 Socket for external stereo loudspeaker
17 Tape-consumption indicator (cuemeter)
18 Loudspeaker switch
19 Power on/off and speed selector switch
20 Tone switch
21 Tape guide
22 Splicing groove

PRICE ONLY 74 gns. MODEL M.P. 423 (in teak)
Particulars and address of nearest stockist from sole Concessionaires in U.K.
16-22 GREAT RUSSELL ST., LONDON, W.1. Phone: MUSeum 7600

BRITIMPEX LTD
U.K. DISTRIBUTORS OF TELEFUNKEN VALVES AND COMPONENTS

SPECIAL

OFFERS!

/
a

PROFESSIONAL TAPE
AKAI

RECORDER

M69

Our large purchasing power has enabled us to obtain a quantity of the fabulous Akai-M69 Tape
Recorder and offer them to you at an unbelievably low price. Renowned throughout the world as
one of the finest tape recorders available, the M69 is sought everywhere by discriminating
purchasers.
Normally priced well beyond the means of the average enthusiast, we are able to present you with
this unique opportunity of obtaining one of these fabulous recorders at only 59 guineas complete
with Tape, Spool, Instruction Book, and including superb ultra sensitive moving coil dynamic
microphone. Look at the wonderful specification and we know you will be convinced that this
is indeed the buy of I964.
Don't miss this wonderful opportunity as we shall be unable to repeat this offer. Available to
personal callers only.

TECHNICAL SPECIFICATION

2 speeds, 3J' and 7^" p.sec. Freq. resp.
30-15,000 c.p.s. 6 watts undistorted
output. Superb Twin Cone Speaker.
Ultra sensitive V.U. Meter. Vertical &
PRICE
59 GNS. Horizontal operation. Direct from head
output socket. 4-pole Induction Motor.
(INC. SUPERB DYNAMIC MICROPHONE) Total weight—28 lbs.
OUR

CITY

&

ESSEX

Note: OUR CITY SHOP OPEN MON.-FRI. 9a.m.-6 p.m. CLOSED SAT., OPEN SUN. 9.30a.m.-2 p.m.

RECORDER

228
232
CENTRES 2052

BISHOPSGATE. E.C.2 (OPR. LIVERPOOL ST. STATION)
E. INDIA DOCK RD,. POPLAR. E.I4 (ADJ. BLACKWALL TUNNEL)
MARYLAND STATION, STRATFORD. E.I5 (ADJ. STATION)
HIGH ST. NORTH. E.«. (OPP. E. HAM STATION)
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. . . about 'too much technicality'
From: A. S. H. Hodges, 43 Merton Road, Harrow, MiddlesexDear Sir, I am a regular reader of Tape Recorder and in response to
your repeated requests for readers' views and ideas about the contents
of the magazine, I am now writing to express my own personal views
in the matter.
The title of the magazine doubtless explains why the subject-matter
consists mainly of articles and advertisements dealing with new and
existing commercial tape recorders, their characteristics, performance,
maintenance and so on. These articles are usually very technical and, I
think, of very limited interest to non-technical readers such as myself,
whose sole reason for possessing a tape recorder is for the purpose of
recording and listening, and with little thought about the construction
and function of the various mechanical and electronic devices which
comprise the modem instrument.
At the risk of being severely contradicted, I would say that the
majority of your non-technical readers (and there are probably more
non-technical readers than technical) have have purchased their recorders
before considering the need to subscribe to a magazine. In other words,
the purchase of the magazine would be secondary to the purchase of the
machine and having decided upon their choice of tape recorders which,
I need hardly point out, are already extensively displayed in retail
shops and advertised in the Press, it is reasonable to assume that many
of these people would begin to take more interest in the various methods
of recording in order to improve their recording ability. This is the
moment when thought would be given to the question of purchasing a
magazine such as Tape Recorder and I am quite sure I am voicing the
disappointment of many readers of the magazine when they find there
is so little to read on the subject of recording itself. It is on this aspect
of the tape recorder, i.e. the different recording techniques, and the
types and makes of apparatus normally used for recording that 1 am at
variance with your editorial policy.
Admittedly, your magazine may be of considerable practical interest
to the technical 'bods' and especially those who are primarily concerned
with the manufacture, sale and servicing of electronic apparatus. If,
however, you are anxious to increase the circulation of your magazine,
then surely it should not be your policy to cater mainly for the needs
of the technical section of your readers and to neglect the reader who is
interested only in using his prized possession for the purpose for which
it was intended, and who represents the bulk of the purchasing public.
The subject of recording is invariably disposed of by an occasional
article in the magazine describing the basic methods of recording which
are usually adequately covered in the 'Book of Instructions' and, perhaps, an article or two about tape indexing and editing, which can be
seen in most published books on tape recording. Although you may
devote pages of printed matter to new or existing commercial tape
recorders, praising their virtues and criticising their shortcomings, you
seldom write about or review apparatus which can be used for the actual
job of recording, e.g. the many proprietary makes of AM and FM
tuners, tape-jacks, radio sets with diode output, etc. How often do you
discuss or review proprietary makes of amplifiers or extension loudspeakers for connecting to tape recorders, which latter, you must
agree, are essential for tape recordists who aspire to the ultimate in
Hi-Fi.
Yours faithfully

compared it with the reeds used by clarinetists and saxophonists. The
mouth-organ reed (like the reeds of the harmonium, American organ
and accordion) is a free reed vibrating in a slot slightly larger than itself
and each such reed is capable of producing only one fundamental note,
the pitch of which is determined by the dimensions and weight of the
reed itself. Organ and clarinet-type reeds are beating reeds which are
slightly larger than the aperture over which they vibrate, and which as a
result alternatively open and close the latter as they vibrate, allowing
the wind or breathe to pass through in a series of puffs. The pitch and
quality of the note produced is governed largely by the dimensions of
the pipe or tube attached to it. In the clarinet or saxophone this is
varied in effect by opening or closing side holes by fingers or keys,
but in the organ each note is produced by a separate pipe of fixed length.
The fact that the organ reed is made of brass and not of cane is a minor
matter and does not alter the basic principle.
Tours faithfully
M. F. Woodward comments;
Mr. Galliford is, of course, quite right in the vast majority of cases
organ reeds are beating, and not free. I chose the rather homely similie
of the mouth-organ reed deliberately to appeal to as many readers as
possible, a more obscure (but in detail more technically accurate)
example would have appealed to fewer readers, who probably know
about such matters anyway!
Having raised this to the 'slide rule' level, I must disagree with the
statement that organ reed pitch and quality "is governed largely by the
dimensions of the pipe or tube" . .. (surely—'resonator' ?) .. . "attached
to it".
Reed pitch and quality depend upon many interrelated factors,
chief amongst which are: (a) Materials of construction, (b) Resonator
size and shape, (c) Wind pressure, (d) Relative size and shape of the
shallot orifice (the 'aperture'), (e) Size, weight and curvature of the reed
tongue, (f) Presence, or absence, of weights on the reed tongue. To
single out any of these as necessarily dominant is equivalent to assessing
the quality of a tape recorder by it's capstan motor!
Looking at the influence of the resonator on pitch alone, some
resonators are 'harmonic' (i.e. double 'normal' length) some can even
be 'double harmonic' (double, double, 'normal' length). Some pedal
reed pipes have 'half length' some even 'quarter length' resonators.
One or two exotic stops have equal length resonators throughout their
compass.
I suggest Mr. Galliford tries tapping up or down the 'tuning wire'
fitted to an organ reed and observing the effect caused by the consequent
alteration to the effective length of the reed tongue. That will dispose
of the theory of the sole effect of the resonator on pitch.
However, readers are probably more interested in 'drop outs' and
'decks' than 'diapasons' and 'dulcianas'—I suggest- that we transfer
this advanced organ duet to the columns of that excellent Quarterly
The Organ—there to exercise our slide rules surrounded by the faithful!
«
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. . . about amateur clubs and modern recorders
From: W. J. Tomlinson, 62 Beacontree Avenue, London, E.17.
Dear Sir, Michael Moore speaks truly when he says history tends to
repeat itself (referring to Edison's original phonograph) as it can be
related to the modem tape recorder, but I feel that this is not altogether
the fault of people who buy (and presumably use) conlemporary
equipment. I contend that the tendency to regard the tape-machine as
a play-back unit is the direct result of commercial interests in the
equipment, because these people no doubt see greater opportunities for
business in this form than any other. We are slowly being brainwashed!
As regards Mr. Moore's remarks about clubs, I think these arc
more than a little unfair. My own, the Walthamstow Tape Society,
could by no stretch of the imagination be placed in the category he
describes and I am sure there are a good many clubs in the country
equal to our society.
This leads me nicely on to another point: if Mr. Moore buys only
this magazine, he will of course fail to read any news of clubs. I notice
such news no longer appears, in any shape or form in Tape Recorder as
it did in time gone by, and I have been reading this magazine a very
long time now. Can we have some explanation please ?
Yours faithfully

Thank you, Mr. Hodges, for these criticisms. I think you have
come down a little too heavily against 'the technicalities', but I agree
entirely with you when it comes to the last part of your last paragraph.
The series of articles by Gordon King which begins this month, has
been planned to cover this shortcoming. I hope they—and others—
will provide what you are looking for. Ed.
»
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. .. about organ recording
From: A. L. Galliford, 46 Trevor Drive, Crosby, Liverpool, 23.
Dear Sir, May I express appreciation of M. F. Woodward's excellent
article on organ mechanics, and the problems involved in recording
them, in the January 1964 issue of Tape Recorder.
However there is one small, but important, statement which is
basically incorrect; I refer to his comparison of the organ reed stop
with a mouth-organ reed. He would have been more correct to have
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Three basic essentials
TAPE ERASER

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

HEAD DE-MAGNETISER

and better. Mains operated.
Also erases sound from 16 mm.
film, 10~ aluminium reels.
Professionally designed lor
professional recording
engineers. £6.18.6.
twin probes with a concentrated
demagnetising field in the 1/8"
gap between the arms. Pistol
grip. A.C. mains. Professionally
designed tor professional
recording engineers. £2.10.0.
ineers. Ask for details of
WAL-GAIN Mono £5.10.0.
STEREO WAL-GAIN £7.10.0.
and the superb WAL HI-GAIN
with built-in switched
equalisation for monitoring,
dubbing etc. etc. £7.16.0.

PRE-AMPLIFIERS

Free leaflets available.on these professional aids to perfection .. . please write:
ELSTONE ELECTRONICS Ltd
Edward Street, Templar Street, Leeds 2.

LEADING STOCKISTS OF EQUIPMENT FOR
FRANCIS

OF

STREATHAM
IN STOCK NOW—THE NEW
B&0 STEREOMASTER
A superlative instrument—I0S gn%.
•Brencll Stereo STB I
£120
• Brunei I Mk. V Model M 88 gns.
• Brenell Mk. V Series 2
69 gns.
Cossor 1603
28 gns.
Cossor 4 Tr. 1604 2 sp.
39 gns.
Cossor 4 Tr. 1605 4 sp.
62 gns.
Elizabethan 'Popular'
23 gns.
Elizabethan LZ29 ...
38 gns.
"Ferrojraph 422 or 424
110 gns.
"Ferrof raph Scries 5
85 gns.
Fidelity Major
35 gns.
Fidelity Playmaster 2 Tr 20 gns.
Fidelity Playmaster 4 Tr 23 gns.
Grundif TK6
65 gns.
Orundif TKI4
35 gns.
Grundif TKI8 'Magic Ear 39 gns.
Grundig TK23 4 Tr.
45 gns.
Grundig TK40 4 Tr.
75 gns.
Grundif TK4I 2 Tr.
75 gns.
•Grundif TK46 4 Tr. St.
99 gns.
Philips 3541,4 Tr. ...
36 gns.
Philips 4 Tr. 3541/H
42 gns.
Philips 4 Tr. 3549 ...
62 gns.
Philips 4 Tr. Stereo 3534 92 gns.
Philips Starmaker 4 Tr.
27 gns.
•Reflcctograph *A' i Tr. 105 gns.
Robuk
36 gns.
•Simon SP5
93 gns.
Sony 200
79 gns.
Sony 500
106 gns.
Stella 458 4 Tr.
39 gns.
Stella 459 4 Tr. ...
62 gns.
Stella 456
29 gns.
•Tandbcrg Scries 6
110 gns.
•Tandberg Series 7
93 gns.
•Telefunken 85 de luxe
83 gns.
•Telefunken 96 4 Tr.
69 gns.
•Telefunken 97 ^ Tr. Stereo 95 gns.

TAPE and Hi-fi
... and NO EXTRA FOR CREDIT TERMS
Minimum Deposit
No Interest or Service Charges on H.P. up to IS months
Free Service during Guarantee Period
• MICROPHONES,
HI-FI DEPT.
MIXERS, ETC.
• STEREO AND MONO
Grampian Reflector ... £6.15.0
AMPLIFIERS—
Grampian Ribbon ... ... £11.10.0
Quad HMV Pye Rogers
Grampian DP/4 Dynamic
£8.0.0
Leak Armstrong Tripletone
Lustraphone VR/64
... £7.17.6
Scott
B 8t O Chapman Eagle
Lustraphonc LFV/59 ... £8.18.6
Simon 'Cadenza' Ribbon £10.10.0
# TUNERS
Reslo Ribbon
£10.2.0
Quad Rogers Pye H.M.V.
AKC Stereo D.77A
... £15.10.0
Leak Armstrong Chapman
AKG D.I9C
£17.10.0
B 8r O Tripletone
TSL 3 Channel Mixer . £2.7.6
• LOUDSPEAKERS
Grundig Mixer Stereo ... 18 gns.
Quad Pye Rogers W.B. Kef
AKG K 50 Headphones ... £7.10.0
WharfedaleGoodmansTannoy
Philips Pre-amp
£6.10.0
Lowther Mordaunt Leak
Also in stock microphones by
Lockwood Elac Eagle Kelly
ACOS, FILM INDUSTRIES.
# MOTORS. PICKUPS
TELEFUNKEN. etc.
Garrard
Tannoy EMI
All WALCAIN PRODUCTS
Goldring
Lenco Shure
Connoisseur Decca Stereo
• TAPES & ACCESSORIES
Decca Deram Pickering
Standard, Loo,, Double, Triple Play in
Philips
Ronette
all sizes by all leading makers.
Ortofon
B 8r O
# DEFLUXERS BY WEARITE,
Acos
SME Mk. II
WALGAIN
Thorens
ADC
BSR
# Pre-recorded Tapes by Columbia,
and all E.M.I. Labels. Saga.
All types of Diamond and Sapphire
Tutor-tape, etc.
styli, stereo and mono. Microlifts,
Bib. Bond and E.M.I, splicers. Matching
Garrard. Goldring and Acos Pressure
transformers. Plugs, sockets, etc.
Gauges. DiscPreener. Acos Dust Bug.
Prices subject to alteration as announced
Cabinets by Record Housing and
by manufacturers.
G.K.D.
STANDS OF ALL TYPES

•Telefunken 98 * Tr. St. ... 95 gns.
•Vortexion WVA
£93.13.0
•Vortexion WVB
£110.3.0
•Vortexion CBL Stereo ... £160.0.0
Wyndsor Trident ... ... 33 gns.
TRUVOX
R.92 2 Tr. Recorder
... 69 gns.
R.94 4 Tr. Recorder
... 69 gns.
•PD.93 (2 Tr.) or PD.95 (4
Tr.)
59 gns.
•PD.97 (2 Tr.) or
PD.99 (4 Tr.) Stereo ... 79 gns.
BATTERY PORTABLES
Cossor 1621
26 gns.
Philips 3586
25 gns.
Locwe Opta 414 ... ... 47 gns.
(Mains/Battery/Car)
•Butoba
66 gns.
•Fi-Cord 202
66 gns.
Stella 471
26 gns.
Stuzzi Memo-Cord
25 gns.
Uher 4000S
93 gns.
Sanyo
36 gns.
• Microphone extro
MAINS POWER PACKS
Philips, Stella or Cossor... £5.12.0
Grundig
8 gns.
Butoba
II gns.
Fi-cord
£7.10.0
Uher 4000
£16.10.0
Tape Decks by Brenell,
169-173 STREATHAM HIGH ROAD, LONDON, S.W.I6
Wright & Weaire.
Between St. Leonard's Church
STReatham 0466/0192
and Streatham Station
Tape to disc and copy service.
note this is our only address
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Readers*
Squeaking Tape Guides
Dear Sir, I have encountered a problem to which I cannot find the
solution locally, and should be glad of advice. In moist conditions here,
I often experience an unpleasant screeching sound as the tape passes
the highly polished guides on my recorder. Could you please tell me of
some way in which this difficulty can be overcome ? Silicone perhaps ?
Yours faithfully, M. H. G., Lusaka, Northern Rhodesia.
The problem of a squeaking tape and oxide deposit that you describe
is not to be cured, unfortunately, with any sort of lubricant. Absolute
cleanliness is the only answer.
But your climatic conditions undoubtedly have a lot to do with this,
and I don't see what solution there can be, except to reduce the speed of
fast-wind and rewind and to check that there is not too much back-torque
during play, nor loo great a take-up pull. As you do not state what machine
you are using, this again is difficult to be specific about.
The screeching is often caused by friction with tape surface and guides
and a kind of magnetostriction action. The more highly polished the
guides, the worse it is ! But your other remark about oxide deposits worries
us. It may be something quite different. In other words—rape storage.
If the tapes are stored so that the humid atmosphere of a moist day can
attack the oxide before unspooling, then the oxide bonding may be loosened,
leaving a deposit. Again, this is merely theory. I would say, check that
your tapes are stored in as cool and dry a place as possible. It is not enough
to seal them in an airtight bag, as some people do when in sub-tropical or
tropical climates, because the heat can cause an emission of sorts within the
bag, and a kind of condensation.
It is a point of interest that guide material can be a cause—brass
lends to drag, chrome to set up a squeal with polymer tape, nickel to set
up flutter when double-play polyester is used. I have been tentatively
experimenting with glass rod, but have not made secure clamps yet. One
day, someone will think of spooling another way, perhaps floating the
heads up to the uncontacted oxide tape side.
•
*
*
Mains Power for a Fi-Cord
Dear Sir, I have a Fi-Cord lA banery-operated tape recorder and I
wonder if you could advise me on any process whereby the recorder
could be run off the mains (240V AC). Would it be possible to run the
recorder directly coupled to the Fi-Cord battery-charger, the supply
going straight from the mains, via the charger, to the recorder ?
If this process is not possible could you recommend any other
economical way of converting the recorder to mains operation ?
Yours faithfully, J. P. T., Barnsley.
It would not be advisable to operate your Fi-Cord lA directly from
its charger. During charging, the voltages are slightly higher, and not
adequately filtered for use as a DC supply. There seems no reason why
additional filtering should not be fitted, with the filler resistor sufficient to
reduce the voltage from 12V to the necessary 8 V. This would need trial
and error, as I do not know the effect of the loading on the existing KC
filter for the metal rectifier.
A belter, if more expensive, alternative would be to adapt the excellent
AC input unit of the 202.
»
♦
•
Oiling 'Self-lubricating' Bearings
Dear Sir, I own a Philips ELgyqiltyB recorder which has been in
regular use for over two years. In the instruction booklet, the bearings
are described as 'self-lubricating' and I have therefore not applied
any additional lubricant, but recently the recorder has started running
slowly for about ten minutes when switched on from cold. I feel that
this may be due to lack of lubrication and would appreciate any advice
you could give me about which points may need attention and what
sort of lubricant would be the most suitable.
Yours faithfully, H. G., Stockport.
'Self-lubricating' is one of those relative terms that can be belter
interpreted as 'nor needing re-lubrication for long periods of use under
perfect conditions'. The procedure is to form the bearing from sintered
metal, powdered basic material formed under great heal and pressure,
with oil trapped in the crevices during the manufacturing process. Machining
of pans is very precise, and the effect is that the metal itself exudes the
necessary thin film of oil.

Problems
But—and it's a big but—if dust gets to the bearing, or excess heal
is produced by prolonged periods of use, the oil tends to vanish. If dust
gets into the bearing, it grits up, causes abrasion, wear, and the effect
is rapidly aggravated.
The best cure is a couple of drops of sewing-machine oil in the bearing,
run in at the upper spindle entry with a fine dropper, a few minutes running,
then a couple more drops. Do not over lubricate. This is for rotating bearings
—slide levers, etc., need a slightly heavier oil.
«
•
•
Harmonics on the Rio
Dear Sir, Your opinion in the following matter would be much
appreciated. I own a Reps Rio, which, up to now, has been quite
satisfactory. I have recently been attempting to record pure tones, and
find, on playback, the following disturbing features: (1) Audible harmonics are present; (2) When replaying a note of above 9 Kc/s a lower
note is also reproduced. This points to the fact that all is not well with
either the bias waveform or the record amplifier. A voltage check
referring to the typical voltages shown on the circuit diagram, shows
nothing amiss; but checking the oscillator circuitry with a valvevoltmeter shows that there is an unbalance of some 4V AC across each
half of the primary oscillator coil. Reversing the outer anode connections reduced this to 2V (anode-to-anode 23oV)> with a consequent
slight improvement in the effects previously described. Is this line of
approach worth following up, to clear the trouble, or would there be
some simpler reason, such as lack of bias reject filter in the circuitry ?
Changing the ECC82 does not alter the unbalanced voltages.
Yours faithfully, D. L., Colchester.
The symptoms you describe with your Reps to tape recorder certainly
seem to indicate that your oscillator is not in order. The probable trouble
is a non-sinusoidal waveform. Your VVM readings appear to confirm this.
Your line of approach is, I think, the right one.
If the 4V AC out-of-balance reading reduces to 2V with the outer
connections reversed, resulting in a slight improvement, it seems that the
primary itself is at fault. Very often, the self-capacitance of the winding is
sufficient to throtv things out of balance. You might try putting a couple of
5-50 pF variable capacitors across from outers to lap point, adjusting these
until balance is obtained. Frequency variation should be within tolerable
limits and the additional capacitance across the whole primary would be
very small.
*
•
•
Chugging in the Studio
Dear Sir, I own an Elizabethan TTj recorder, which is fitted with a
Magnavox Studio deck. Recently the mechanical noise, a regular
"chugging", as well as the amount of wow and flutter, have increased
considerably. The machine is also running somewhat slow at 3J i/s.
Greasing and oiling the capstan and motor bearings as well as cutting
out the left-hand motor, has had no effect. I have heard that capstanroller eccentricity can give a high wow-level on this deck, but cannot
get at the roller properly, as it does not appear possible to remove the
plastic cover.
I would be grateful if you would give me some indication as to
the trouble.
Yours faithfully, M. P. C., Southampton.
The regular "chugging" noise that you are getting with your Collaro
"Studio" deck is undoubtedly due to a malformed idler wheel. This is,
unfortunately, a prevalent fault, usually aggravated by the deck having
been left in an engaged position when switched off, and a flat forming on
the idler wheel.
First, to remove the plastic plate, it is necessary to remove speedchange and record:play knobs, then prise this cover up very gently from
each side. It is held in place by stud and plastic collar pieces just inward
and fortvard of the knob apertures. You may find two fairly wide-bladed
kitchen knives useful if you meet with a reluctant cover. Slide the blades
diagonally in from the corners toward the spools and lever gently upwards.
The slow running of the motor is probably caused by capstan slip. The
pulley is held to its spindle by a single grub-screw. If this slackens, or if the
motor pulley and fan drops slightly on its spindle, the milled edge tends to
wear away the idler rubber and causes both apparent slowness and uneven
wear, resulting in wow. The only effective cure for the idler-wheel trouble is
replacement. These should be available from Messrs. Magnavox, Ripple
Works, Barking, Essex, and cost js. 6d.
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Manufacturer's Comments on the Truvox PD99 Review
(February 1964)
(1) The Wow and Flutter figures quoted by us are RMS values as
measured on the Gaumont-Kalee wow and flutter meter and not the
peak to peak reading obtained by your reviewer.
(2) The Truvox PD99 is equalised to the new CCIR time constant
proposals of 70 microseconds for 7 J i/s and 140 microseconds for
3l i/s. As there is not, and never has been, a recommended time constant
for 15 i/s, the equalisation at this speed is inevitably a compromise
choice dictated by considerations of musical balance, signal-to-noisc
ratio, etc. The curves obtained by your reviewer as given on graph
No. 2 will therefore be inaccurate with the test tapes used. Unfortunately
it is not possible to see what the actual departure from the flat response
might be, due to the fact that the dB scales seem to have been omitted
from graphs 2 and 3.
(3) The figures of — 28 and — 30 dB respectively of hum and noise
relative to the output from the test tape used in your review have no
significance unless one is aware of the level below peak modulation
that the test tape used was recorded. One assumes from your reviewer's
comment that as bias was near optimum and an extra 14 dB could be
recorded on the tape without excessive distortion that in fact hum and
noise could be construed as being approximately —44 dB.

Improved

im

SUPER QUALITY TAPE
At no increase in price
SUPERIOR callendered oxide to make 'dropouts
even rarer than before
SUPERIOR PVC instead of acetate base for Standard
Play
SUPERIOR super-strong prestressed polyester LP
DP .and Triple Play
SUPERIOR new Triple Play, stronger and more
stretch-free than most DP; all reel-sizes 3° to 7"
LEADER TAPE trailer and stopfoll on 4" to 7' spools,
all grades
ALL REELS factory-sealed in polythene
AT LEAST 40% CHEAPER than any other tape of
comparable quality

(4) The manufacturer's recommended bias for the recording heads
used on the PD99 is 55V at 62 Kc/s and not 40V as measured by your
reviewer. In fact the value used on the PD99 is 75V, this being the
optimum figure for lowest distortion. As your reviewer comments that
the bias for this particular head is near optimum, one can only assume
his method of bias measurement to be incorrect. It is interesting to
note that the review machine, when returned, did in fact measure 75V.
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Truvox
PD99

POST COUPON NOW!
DE VILLIERS (Electronic World) LTD.
I6d Strutton Ground, London, SWI.
STANDARD PLAY (PVC Base)
4 for 18/- „
37 150 ft
48/- doz.
47 300 ft
4 for 26/- □
57 600 ft.
..
..
..
2 for 26/- C
5i7 900 ft
16/- □
771200 ft.
19/- n
LONG PLAY (Prestressed Polyester Base)
37 225-ft
4 for 22/- i_j
60/- doz.
47 450 ft
2 for 21/- □
57 900 ft
2 for 35/- U
5J71200 ft
24/- □
771800 ft.
.. 31/- C,
DOUBLE PLAY (Prestressed Polyester Base)
37 375 ft
2 for 20/108/-doz.
47 600 ft
2 for 30/571200 ft
27/- SJ7I8OO ft
35/- 772400 ft
45/- Z
TRIPLE PLAY (Prestressed Polyester Base)
37 475 ft
2 for 26/6 _
ISO/-doz.
3*7 650 ft.
17/- □
23/6 u
47 900 ft.
40/- □
571700 ft.
52/6 □
SJ72300 ft.
80/- 7
773300 ft.
I enclose remittance for £.

s.

To Which Our Reviewer Replies;
(1) The percentage figure on each wow and flutter pen recording
is, as always, an RMS measurement of the total wow and flutter,
measured through a low-pass filter which is 3 dB down at 200 c/s.
It should therefore match the Gaumont-Kalee total reading very closely.
(2) The effect of using 70 and 140 microsecond test tapes instead
of my too and 200 microsecond ones at 7 J and 3} i/s would be to raise
the bass response and lower the top response by about 1} dB respectively. My criticism of over-correction at high and low frequencies
would still be valid. Each large division is 5 dB on all my review graphs.
(3) My test tapes are recorded at a level 12 dB below peak recording
level, where peak recording level is defined as the point where 3rd
harmonic distortion due to the tape is 3%. On domestic recorders
5% total tape and amplifier distortion is accepted at peak recording
level. With good amplifier design and optimum bias a level 13 to 14
dB above test tape level can usually be recorded with no obvious
waveform distortion. This proved to be so on the recorder under
review, proving that under-biassing was not the cause of the distortion
noted on subjective listening tests. Peak signal-to-noise and hum
level is therefore 44 and 42 dB for top and bottom tracks respectively.
(4) There is no dispute over the fact that the bias is at, or slightly
above, optimum. We must agree to disagree about our actual readings.
I must admit I would prefer to have had Truvox's detailed comments on the record-level meter design fault, which was the prime
cause of most of my criticism, rather than the other details chosen for
their reply.
The points that the dB scale on my graphs, and the RMS percentage markings, were omitted from this review are well taken and 1
will do my best to see that it does not happen again. A. Tutchings.

d. Post free

Name ...
BLOCK CAPITALS PLEASE

CASH WITH ORDER
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By K. R. Wicks

BIAS

IN

TAPE

Part One
THE purpose of this article is to show why bias is needed in the
tape recording process, and any reader who can understand graphtype drawings should be able to follow the explanations. In a tape
recording system, when a current is passed through the record head, a
magnetising field is set up. This field will exert a magnetic force on the
tape coating, and thereby magnetise it.
The graph which shows how the magnetic flux-density in the tape
varies with the magnetising force applied by the record head is called
the tape transfer characteristic. If this graph were a straight line, as in
fig. I, then the signal recorded on the tape would be an exact replica
of the signal applied to the record head.

RECORDING
series of magnets; at the relatively high bias frequency these magnets
are very small, and consequently their poles are very close to each other
—because of this they tend to cancel each other out.
Thus, the original audio signal is reproduced by the tape machine
with negligible distortion, and without the high background noise
which is experienced when DC bias is used.
FIG -1

ourpur
IMPU

Unfortunately the tape transfer characteristic is not a straight line
graph. The shape of the graph is shown in fig. 2, and it can be seen that
if a pure sine-wave signal is applied to the record head, the signal
imposed on the tape will be greatly distorted due to the changes in the
slope of the transfer curve at points P and Q. If, however, the input
signal could be applied to a straight portion of the curve, then the signal
would be recorded without distortion. This is the idea behind any form
of bias.
When a DC bias system is used, a constant direct current is passed
through the record head together with the signal current, so that the
total magnetising force is always of such a magnitude that the straight
part of the transfer curve is used (see fig. 3).
With this system the polarity of the DC bias determines whether
the upper or lower of the two straight portions of the curve is used,
though with an alternative and less frequently used arrangement the
tape is saturated by the erase head and then partially desaturated at the
record head.
The main disadvantage of DC bias is that the background noise is
very high. The tape is magnetised throughout its length by the field
produced by the bias current. When the tape is replayed, small
irregularities occur in the magnetic oxide and in the contact between
the tape and the playback head; as the oxide particles and/or the distance
between the magnetised tape and the playback head change, the latter
is subjected to a changing magnetic field—this causes an EMF to be
induced in the head, and the effect is heard as background noise.

---Hit tRANSFEH CuRVt

Fig. t: This shows the tape transfer characteristic of an imaginary perfect
tape without hysteresis. A sinusoidal waveform is applied to the record
head (left), and the resulting variation of flux on the tape provides an
undislorled output signal (right). The dotted lines show how the output
waveform is plotted. The co-ordinates are: B—flux in tape coating; H—
magnetising field at record head.
Fig. 2: In practice the tape transfer characteristic is not linear, and a
sinusoidal magnetising waveform produces a distorted output.

The majority of tape recorders use a system of AC bias, the frequency of the bias current usually being about 60 Kc/s; the bias and
signal currents are both fed to the record head. The combined effect
of the two currents is shown in fig. 4. The audio signal is recorded
without distortion on the tape, since only the straight portions of the
transfer curve are used in the recording of this signal.
The bias waveform will be distorted and will be partially recorded
on the tape, but when the tape is reproduced there will be little output
at the bias frequency. This is largely due to the "gap effect" in the playback head. Another factor which reduces the effect of the recorded
bias is self-demagnetisation. Any signal is recorded on the tape as a

Fig. 3: With DC bias, one half only of the transfer characteristic is used.
O-T represents the magnitude of the magnetising field due to the bias current
alone, while O-U and OS represent the maximum values, respectively, of
this field when an AC waveform is superimposed on the DC bias.
Fig. 4: With AC bias, the input waveform consists of a mixture of bias
and audio signals; the result is an envelope of bias signal corresponding la
the audio signal. The output signal consists of undistorted audio plus the
distorted bias signal, though the latter is not actually reproduced.
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BIAS IN TAPE RECORDING

Part Two

The magnitude of the AC bias which is applied to the record head
together with the audio signal is very important. In fig. i the amplitude
(a) of the bias signal has been carefully chosen so that the audio component of the input signal falls vertically above the straight portions of
the tape transfer characteristic. The diagram thus shows how a virtually
distortion-free output signal is obtained.
If, however, the amplitude of the bias signal is reduced to a new
value (b) fig. 2 (a), then part of the audio component of the input
signal will fall on the lower bends P and Q of the tape transfer characteristic curve. As a result, the recorded audio signal will be distorted
INPUT SIGNAL TO RECORD HEAD
CONSISTING OF AUDIO AND 8IAS COMPONENTS
TAPE TRANSFER CHARACTERISTIC CURVE
W

UNDISTORTEO AUDIO
OUTPUT COMPONENT

FIG I
Fig. I. This shows the normal optimum bias arrangement, where B is
the magnetic flux density in the tape coaling, H is the magnetising field
applied by the record head, and (a) is the peak-to-peak amplitude of the
bias voltage.
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(b)

Fig. 2. At (a) the bias is reduced in value to (b), causing 'bottom bend'
distortion, while at (b) a high level of bias (c) causes 'top bend distortion
as the tape approaches saturation.
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Fig. 3. This shows
how the output level
varies according to
the operating
position on the curve.
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as shown. Similarly, if the amplitude of the bias signal is increased
beyond a certain value (c), then the result will again be a distorted
output signal, this time the distortion being caused by the bends R
and S at the extremities of the tape transfer characteristic curve (fig.

Bias Amplitude
AUDIO INPUT SIGNAL

(a)

\^/

FIG. 4.

AUDIO OUTPUT SIGNAL
(to

vy

Fig. 4. The pure audio input signal is shown at (a), but the output varies
as at (b) due to imperfect tapelhead contact. This results in a sort of
modulation hiss.
2 (b). From this it follows that to obtain a minimum percentage of
non-linear distortion there is a definite critical value for the bias current.
Now when an audio signal is recorded, the amplitude of the output signal obtained will vary according to the portion of the transfer
characteristic curve to which the audio input signal is applied. It can
be seen from fig. 3 that the output signal will have maximum amplitude
when the input signal is applied to the portion of the transfer curve
which has maximum slope, namely the straight portion, YZ.
Thus, the bias setting which gives least non-linear distortion by
applying the audio waveform to the straight part of the transfer curve,
will also give the maximum output waveform amplitude. Therefore, to
adjust a tape recording amplifier so that it gives minimum distortion,
the bias amplitude has merely to be adjusted so that the recorded level
of a constant amplitude input signal is a maximum.
The Problems of Hiss
Another important factor when a recording is made, is the level
of background noise, i.e. hiss, behind the recorded signal.
When an AC bias system is used the background hiss is quite
small compared with the high hiss level associated with DC-biased
recordings. However, it is still present, and is produced in the following manner. When the tape passes any head of a tape recorder, there
are always slight imperfections in the contact made between the tape
and the head. In the first article, this effect at the playback head was
shown to be the main cause for the high hiss level when DC bias is
used. With an AC bias system the main cause of hiss is the slightly
imperfect contact between the tape and the record head. As the distance
between the tape and the record head varies, then the level at which the
audio signal is recorded will also vary, the level being a maximum
when the tape makes perfect contact with the head.
The variations in tape-to-head distance with which we are concerned here arc very rapid and arc of an irregular nature. The effect
on the recorded audio signal is shown in fig. 4. When the tape is
played the relatively high frequency variations in the amplitude of the
recorded signal are reproduced as hiss.
Self-demagnetisation in the tape tends to reduce the level of the
recorded hiss, and it should be noted that the manner in which hiss is
thus attentuated is exactly the same as the way in which recorded
bias is attenuated. The recorded hiss contains elements of much lower
frequency than the bias signal, so the hiss is not attenuated to the same
extent.
It is obvious, after analysing the cause of background hiss, that
when there is no input signal there will be no hiss recorded by this
particular process, since the method by which hiss is recorded relies on
the presence of an input signal. (Other factors which contribute to hiss
may, of course, still be present, but these will not be dealt with now,
since the prime concern here is the effect of the bias amplitude on the
hiss level.)
Hiss Rises With Audio
If the level of the audio signal is gradually increased the recorded
hiss level will also rise. This is because a given variation in contact
between the tape and the record head will result in a certain percentage
variation in the level of the recorded audio signal. Therefore, if the level
of the input signal is increased the variations in its recorded amplitude
will increase correspondingly, and it is these variations which give
rise to hiss when the tape is played.
The result is that if the bias amplitude is adjusted so that the
audio output signal is a maximum, the hiss level will also be a maximum.
This does not mean that under these conditions the signal-to-noise
ratio is poor; in fact it is comparatively good. On the graph (fig. 5) the
signal-to-noise ratio is represented by the vertical distance between
curves A and B. As the bias amplitude is increased from zero, the
signal-to-noise ratio improves all the time. At the point when the audio
output signal is maximum, the separation between signal and noise
is of the order of 45 dB, and the distortion level is at a minimum.
(.Continued overleaf)

On many tape recorders, the bias level is set for these conditions,
and the performance is very satisfactory. Some manufacturers prefer
to have a slightly higher level of bias so that the audio output level
drops by about 2 dB. It can be seen that the signal-to-noise ratio is
now much better, and the improvement may be as much as 4 or 5 dB.
This has been gained at the expense of increasing the percentage of
non-linear distortion, but the increase in distortion is negligible if the
output level is not allowed to drop by more than about 3 dB below
maximum.
There is another effect caused by increasing the bias level. It
should be remembered that the bias current at the record head always
acts (although not to such a great extent) like the erase current at the
erase head. This means that when a signal is recorded there is a tendency
for it to be erased by the bias current. At middle and lower audio
frequencies the effect is negligible, but at frequencies above about
5 Kc/s a much more noticeable loss occurs. The reason why the loss is
more pronounced at high audio frequencies is that these signals are
recorded in the outermost layers of the tape coatings because of this
they are much more readily erased than low frequency signals, which
are recorded in the main body of the tape coating. Therefore, overbiasing will cause some loss in HF response during, recording, and
conversely, undcrbiasing will result in a boosted HF response.
Some manufacturers quote a fantastic frequency response for
their machines, but omit to quote the distortion figures obtained. The
extended frequency response is often acquired by underbiasing the
machine to such an extent that the distortion produced is intolerable
to anyone who knows what 'high fidelity' really means.
To sum up, the bias level should be set either to such a value
that the audio output from the tape when played is a maximum, or to a
slightly higher value so that the audio output level drops by up to 3 dB.
With some tapes that have thin bases (long-play or double-play
tapes), the contact made with the record head is very good and so the
hiss level is quite low. In these circumstances no appreciable improvement in the signal-to-noise ratio will occur if the bias is increased past
the value which gives maximum audio output, so it is belter to leave it
at this setting. The non-linear distortion is decreased, although the
reduction is too small to be noticed. The main advantage is an extension
of the frequency response at the HF end of the spectrum.
With other tapes the slight increase in bias amplitude may cause a
considerable change in the quality of the output as far as hiss level
is concerned. Some compensation for the resultant falling off of the
HF response can be made in the record amplifier by increasing its
gain at high frequencies.
Finally, on many tape recorders there is no provision for adjusting
the bias level. In this case, when trouble is experienced which may be
due to the bias level being incorrect, there are two possible solutions.
One is to fit an adjustable control to vary the bias amplitude; this will
be dealt with in a later article. The second solution is much simpler.
Different makes of tape have different types of coatings, and the shape
of the tape transfer characteristic curve depends on the type of coating.
Therefore, the correct bias level for one tape may be entirely unsuitable
for another brand of tape. Most manufacturers of tape recorders decide
on a tape to be used with their machine, and set the bias level accordingly.
For this reason the recommended brand of tape should give optimum
results, and one should not be too surprised if, when a different brand
of tape is tried, distorted recordings are obtained.
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•Try it yourself . . .
THERE IS NOTHING LIKE D 12
Because the D 12 dynamic directional microphone
with cardioid characteristic has no tendency for
developing feedback when loudspeakers are located
near the microphone. And, if you want more brilliancy,
fuller bass, crystal clear transparency and higher
volume, ask for the D 12.
Excellent sensitivity and magnetic shielding. Frequency
response 40-15,000 cps, 18 db front back ratio. Price:
£34.0.0.
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4540
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NOISE
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POLITECHNA (LONDON) LTD.
3 PERCY STREET
LONDON, W.l
Telephone: LANghani 6236 Telex: 23894 Cables: Polindust London
Amalgamated Wireless (Australasia) Ltd., Sydney. Wellington—Connoisseur Records Ltd., Dublin—McCurdy Radio Industries Ltd..
Toronto—International Aeradio (East Africa) Ltd., Nairobi—David
Pollock (Pty.)' Ltd., Johannesburg—A. Rajab & A. SilsilaK, P.O. Box
203, Jeddah—Soundrite Ltd., Singapore, Penang, Kuala Lumpur—
The China Engineers Ltd., Hongkong,

NOISE
2%
MINIMUM DISTORTION O
COVER«APPROX,ll-j«/,

L M
BIAS AMPLITUDE

NON-LINEAR
DISTORTION

FIGS

Fig. s- With a bias current level L signal-to-noise ratio is 45 dB, and
distortion is about li%. 1/ the bias current is now increased to M, the
signal-to-noise ratio improves to 48 dB, while the distortion becomes very
slightly worse (around 2%).
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We were taught at school that two negatives make a positive.
In tape terms, a recording made "backwards" and also reproduced
"backwards" will sound exactly the same as one played and reproduced
"forwards". Now, instead of recording a melody "backwards", it can
be Played on the piano backwards—starting with the last note and
playing back to the first. If that tune is recorded backwards, we again
have two negatives, and when the tape is played back in the normal
way (from right to left) the melody will be the right way round, but
instead of sounding like a piano it will be more like a wind instrument.
To play a melody backwards on the piano is difficult, unless the
music is re-written first in manuscript. When doing this it must be
remembered that, in reverse, each note takes the "time value" of the
preceding note in the original, and the bar is moved one beat to the
right. Start with a short and simple tune.
A melody taped in this way, when replayed can be accompanied
at the same time on the piano: thus playing a duet with oneself backwards !
But that is not the end of the story. Ronald Binge (the composer
of Elizabethan Seranade) has written an interesting piano exercise
called Vice Versa, which can be played with the music upside down,
or the right way round, and it sounds exactly the same either way!
The same principle can be applied to music on tape, by composing a
palindromic tune that sounds the same whether it is taped backwards or
forwards. An elementary and rather amateurish example is appended.
This melody, recorded through the back of a tape, and played
back in the ordinary way, sounds exactly the same time, but the tone
is changed to a wind-like instrument. This reproduction, of course,
can again be accompanied on the piano, thus playing a duet with oneself backwards and forwards at the same time! When you have recovered
your equilibrium, try it!

A LITTLE hammer hits the strings. That is what happens when a
note is played on the piano. The impact of the hammer causes
the strings to vibrate and make a note. This note is loud to start with,
but gradually gets quieter and quieter as the vibrations decrease; until
eventually, it becomes inaudible. This effect is reversed on organs or
other wind instruments, because their notes are made by the release
of air, and the air takes some time to build up to full volume. So the
sound stans quietly, and gets louder as the air is released.
If a piano note, recorded on tape, is played backwards—that is,
from right to left, instead of from left to right in the normal manner—
the original decreasing note is reproduced as an increasing one. The
reproduction starts quietly, and builds up in volume until the loudest
point is reached when the hammer originally hit the strings. As a
consequence, the "tone" of the note is changed to one like a wind
instrument. The pitch of the note, of course, remains the same.
A tape cannot be played from right to left on an ordinary domestic
recorder. Although it is possible to arrange this with two machines,
or an extra head, the same effect can be obtained on one machine by
playing through the back of the tape. After a recording has been made,
the spools are reversed, and the tape twisted before threading it over the
replay head. Experts may be inclined to frown on this practice, because
of the likelihood of damaging the head, but this risk is reduced if recordings only are done in this way, instead of more frequently playing
back in "reverse". With standard tape, the results are "woolly" but
using triple-play tape, reproduction is passable.
Piano music, recorded backwards, sounds rather like a broken
barrel organ when replayed from left to right. Even a well-known
is not recognisable. Not only is the "tone" changed, but the sequence
of notes is reversed: the reproduction starts with the last note of the
orieinal tune and ends up with the first.

j
2
—' V Cf.

f

r

i
1
i

i TT
«
Ji.
1—
p
y=t=

IN1

i b
l-l

,

I
i—j~" =fF=

IT2

i

"71—fa i

J

,!
J

tt

T—^

,
«
hH
:=P= —U ...

\=f=h^=t=

n ^ fl

j— ■

J —1

i

n
—■ j

t

r' I,

-tt

i
—H^' —j—i— -^1—
f
f
i,

r

r"!
'

i
i

fi

r

1—
«5>
f

u,IX"J

i

'h

i

r

i—-

r

pi

MOVED

n
4 *

i

i

;

r

f

'j

'l

j

i

t

f

it—i-— T

L

-

r\

fY
—1—f-Jf

r

i

i 1

=F=^

1
-1
j
-V—i—"TT
-9-

T
-i—1-Y

±=t=j

=^4
Ill

1

TOWARDS
a.

«v
BETTER

M.

To start, then, let us suppose that the tape novice is in possession
of a brand new tape machine within the popular price range. We will
leave him together with the machine and its instruction book (the
latter being very important to the beginner) for a few weeks so that he
may acquaint himself with the practical aspects of recording and replay.
During that time the user's tape exercise will consist mainly of
making and replaying recordings of himself and his family. He will
learn about recording levels and experience first-hand the disconcerting
effects caused by over-recording, when on peaks the recording level
indicator swings beyond the datum corresponding to maximum
modulation.
He will get to know the microphone and discover from practice
(which is always the best way) the correct positions for obtaining
• optimum results from the various types of recordings. It will not be
long before he establishes the fact that speaking directly into a microphone held close to the mouth simply emphasises breathing effects
and docs not improve the clarity of the recording, and that the best
results are often achieved by speaking across the microphone at a
distance of several inches (here the type of microphone plays a big part,
but we are considering for the time being a machine in the popular
price range which incorporates a relatively inexpensive crystal, ceramic
or moving-coil microphone).

>■
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T'HHso-callcd 'popular' type of tape recorder can be credited for
the birth of many a keen tape enthusiast. In spite of the low basic
purchase price, this kind of machine can be logically exploited to
provide results considerably in excess of those tabulated in the original
specifications.
However, let us not get too excited over this, for it must always
be remembered that there are limits beyond which the performance
cannot be taised economically and without complicated technical
modifications and redesigning. Like all other things in life, one gets
only what one pays for.
It is proposed in this series of articles to reveal the various ways
that the beginner can improve upon his basic equipment without being
expected to reason like a fully fledged electronics engineer! We shall,
of course, talk about many technical things; but where these tend to
get a bit out of hand we shall endeavour to bring them down to earth
before going on to other things. In that way it is hoped that the series
will not only show the beginner ways towards better taping but also
help him to get a better understanding of the way that the tape recording
and reproducing system works right from the microphone to the loudspeaker.

Understanding Dynamic Range
It will also be noted that the background hiss assumes a highish
level when a recording is made at low modulation; that is, at levels
which barely cause a deflection of the recording level indicator. The
newcomer will soon realise that the main reason for this rise in hiss
is that on replay a greater setting has to be used on the volume control
to secure a reasonable output from the speaker.
The correct term in this context is signal-to-noise ratio. If the
signal on the tape is high, then the inherent noise which is for ever
present on all tape is at a very low level in comparison, thereby resulting
in a desirably high signal./noise ratio.
If, on the other hand, the tape programme signal is weak, then the
ratio between the level of that and the tape noise will be smaller,
causing superimposition of the hiss upon the required sound.
The effect is aggravated because more gain will be needed in the
replay amplifier to magnify the extra weak programme signal to a
suitable level for working the loudspeaker.
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Fig. 2. This diagram shows how a radio signal can be taken from the
loudspeaker circuit of the receiver. Switch Si selects either the set's speaker
for normal listening or the resistive load R from across which the signal
can be taken. A preset control allows the level to be adjusted to suit the
recorder, as explained in the text. Some enthusiasts leave the speaker
connected and extract the signal from across it. While this works, the
changing impedance of the speaker with frequency can impair reproduction.
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trying this mode of recording a few times, the beginner will appreciate
the observations of the foregoing paragraph.

At this juncture, therefore, it should be noted that tape recorders
have two main noise sources to contend with. The noise signal which
is actually present on the tape itself and the noise which is created
during the process of normal amplification of the programme signal.
The greater the amplification, the greater the level of the noise signal
produced.
Tape recorders thus work in a 'sandwich' between two margins;
the margin of overload on the one side and the margin of noise on the
other, as illustrated in fig. I.
This sandwich effect is not clearly defined in practice, and it will
take some time for the enthusiast new to the art of tape recording to
establish the ideal working range of his own equipment. The working
range between overload distortion and background noise is called the
dynamic range of the equipment, not to be confused with the dynamic
range of the programme material, which is the ratio of sound intensity
between the smallest and the largest sounds of the programme.
The dynamic range of expensive equipment is, as would be
expected, greater than that of equipment in the popular price range,
because with the former extra special attention is paid to keeping the
noise on the one hand and the distortion (overload) on the other as
small as possible.

Not Like the Real Thing
Secondly, no loudspeaker can sound like the real thing even if
there is no electrical distortion present, and the acoustic environment
between the set's speaker and the microphone placed in front of it
can never represent that of the live programme. The microphone
picks up not only those sounds from the loudspeaker direct, but also
sounds reflected from the walls and ceiling of the room in which the
recording is made. Clearly, then, life is certainly made difficult for
the new enthusiast whose aim is to 'capture' a broadcast transmission
or, indeed, to tape the programme of a disc record.
How, then, can such a recording be made without these two extra
distortions being produced ? The acoustic shortcoming can be deleted
simply by cutting out the set's loudspeaker and using the electrical
signal to feed direct into the tape recorder.
This is not too difficult to establish. The loudspeaker should be
disconnected completely and its place should be taken by a 5W wirewound resistor of a value equal to that of the nominal impedance of the
speaker.
It helps to have a switch available to change quickly from the set's
speaker to the resistive load across which the programme signal appears.
Such an arrangement is shown in fig. 2. This takes in the set's output
valve and speaker transformer. Switch St is a double-pole, doublethrow changeover variety and connects across the secondary of the
speaker transformer either the speaker of impedance Z or the load
resistor of resistance R (note that both Z and R are trieasured in ohms).
Thus, a 3-ohm speaker would require a 3-ohm load R, and this low
value may have to be wound with resistance wire. This can be done
by selecting the correct length of wire to give the resistance and then
winding this over the body of an insulated high value iW resistor,
connection being made to the two lead-out wires.
A preset potentiometer is used for adjusting the level of the signal
fed to the 'radio' input of the recorder, adjustment being made for the
correct recording level with the recorder's recording level control set
10 about two-thirds on. The too-ohm resistor in series with the preset
acts as a signal limiter while the too K resistor serves to raise the

Recording from the Radio
The newcomer to the art will almost certainly try his hand at
recording from the radio or television set. This he will do simply
by placing the microphone in front of the set's loudspeaker and adjusting
the recorder's recording level control for normal modulation conditions.
It is now, probably, when one starts to realise that there is a little
more in the tape recording business than merely holding the microphone near to the sound source. The radio or television sound programme will, of course, be recorded direct from the microphone, but
the results are likely to be singularly disappointing. The distortion
content will be found to be well above that produced when a direct
voice or musical instrument is recorded and there will be weird acoustical background effects.
The reason for these shortcomings is twofold. Firstly, the radio
or television set itself produces distortion and the recorder's microphone is very sensitive to these distortions as reproduced on a loudspeaker system. Remember that an average radio or television set can
produce as much as 10% towards full output, and when this is added to
the distortion produced by the tape recording process itself the subjective effect of the distortion rises considerably above that of cither the
set or the recorder.
It seems as though the two distortions multiply by some law,
meaning that if, say, 5% is produced by the set and 5",, by the recorder,
the total is in excess of the expected 10%. This is a rather sticky technical
consideration which we just cannot delve into in this series. After
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Fig. 3. This diagram
reveals the only successful method of
achieving safe isolations from the mains
supply with AC!DC,
type equipment.
Fig. 4- For the best
quality the signal
should be taken from
across the volume
control as this circuit shows. A screened
cable is desirable to
avoid hum problems
and mains isolation
must be used with
AC/DC receivers. A
thoroughly screened
switch can be used to
connect the inner conductor of the signal
cable to the lop of the
volume control when
it is required to record.
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Fig. 1. The beginner soon finds that if the recording level is too low background 'hiss' is troublesome, while if it is too high overload distortion is
present on peak signals. The ideal is to arrange the controls so that the
signal operates within the 'sandwich' shotun here.
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impedance as 'seen' by the tape recorder input to a suitably high value
(though this will not be necessary in many cases).
Isolating from the Mains
We now come to an extremely important part of the exercise. Most
television and radio sets from which it will be required to record will
be of the so-called AC/DC type. Apart from working on both AC and
DC mains supplies, this type of set has the characteristic of having its
metal chassis and/or negative HT line connected direct to one side of
the mains supply. Correctly installed, this connection should be made
to the neutral side of the mains supply.
However, there is always the possibility of the 'live' side of the
mains supply being inadvertently connected to the metal chassis or
'earth', and for that reason some method of isolating the set from the
power supply must be adopted. Fig. 2 shows the necessity of connecting
the 'earthy' end of the signal output circuit to chassis. Now, if that
connection is made without isolation at the set, the whole metal-work
of the tape recorder could rise to mains potential relative to true earth.
This could prove fatal to a body and destructive to the equipment.
Isolation must therefore be employed.
One must never rely on connecting the set's power supply so that
the metal chassis is on mains neutral, for in any case a true earth must
never be connected to neutral. To avoid hum problems the metal
chassis (or HT negative) of the set from which the recording is to be
made must be connected to a good earth.
Some people say that adequate isolation is possible by the use of
capacitors of suitable voltage rating interposed in the two signal output
leads. This is true, but to conform to various regulations the capacitance
must not exceed 0 005 pF and such a low value puts a limit on the
passage of the bass signals from the set to the recorder, and under certain
conditions the bass is sadly attenuated.
More important, the impedance at 50 c/s (mains frequency) across
the isolating capacitors (of 0 005 pF) is fairly high. This means that a
substantial hum voltage can develop across them, and it is virtually
impossible to get rid of hum when the capacitor mode of isolation is
used. It is not, therefore, to be recommended.

i
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for the professional

—the recording tape that gives the finest fidelity
possible. How? Through the unique Ferrosheen
process. Exclusive to Irish tape, this process
produces a mirror-smooth surface to a magnetic tape
with distinct technical advantages to satisfy even
the most meticulous professional. The Ferrosheen
process makes for exceptional high frequency
response (due to precise perfection of tape/head
contact). .. head wear is minimal... external
lubrication unnecessary —less oxide abrasion, no
lubricant build-up on recorder head ... minimum
drop out... maximum reduction of background
noise, Your Irish Tape stockist, and other details
including technical data, from A. C. Farnell Ltd.
Hereford House, Vicar Lane, Leeds 2 Tel: 35111.

Make Use of a Transformer
By far the best idea is to employ a t-to-i ratio isolating transformer
between the mains power supply and the mains input lead to the radio
or TV set, as shown in fig. 3. The transformer should be chosen to
handle the power requirements of the set used (about 60W for a radio
and 150W for a television). Models of this nature can be supplied by
radio dealers, these being available from Radiospares Ltd. and other
factors.
When mains isolating of this kind is installed the radio or TV
chassis becomes perfectly safe to handle. It can be efficiently earthed
so as to minimise considerably hum pick-up problems.
The newcomer to tape recording, then, will now find that a tape
recording of better quality than that produced by way of a microphone
held in front of the loudspeaker is possible by cutting out the acoustic
shortcoming. But there will still be a high level of distortion, since the
output stage (and AF amplifier) of the radio or television set is still in
use
- The ideal is to take the radio signal from the set before it is applied
to the audio stages therein. Fig. 4 shows how this can be accomplished.
This little circuit illustrates the set's volume control which picks
up its audio signal from the detector and sends it on via the slider to
the audio stages. The audio across the control is totally free of amplifier
distortion and is absolutely ideal for sending to the recorder.
It does not take long for the beginner to discover for himself that
the signal is best extracted through a length of screened cable, whose
metal braid is connected to the metal chassis of the set. Here again
the question of isolation crops up, and the connections shown in the
circuit must only be made after fully isolating the set transformerwise, as shown in fig. 3.

'IRISH', 'FERROSHEEN' and 'Signature Binding' are registered
trade marks of Orradio Industries Inc., Opelika, Alabama.

A Potential Killer
The great importance of isolation cannot be over stressed, for
inattention here could turn a harmless tape recorder and receiver
combination into a potential killer, and it is often the exploring fingers
of a child which seem to make that fatal contaa.
More will be said about isolation in next month's article, when
the question of whether a bener quality extension speaker is likely to
improve performance will be discussed.

IRISH
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side reversal. When mono recording is employed, the pin 1 connection
of channel 1 is applied to the base of the first transistor.
Input matching is considerably simplified on this machine, despite
the transistorised input, which generally imposes fairly rigid limits.
The nominal input impedance is 90 K, and a 2 mV input fully modulates
the tape. But if a high impedance source is employed, the treble loss
that would sometimes occur is compensated by a frequency conscious
circuit of which Ri ahd 2 (or If5/3I563, to use the maker's numbers),
too K are variable. Correct setting of this variable requires a signal
generator and a valve-voltmeter. For those who have the instruments
available, the method is to feed a 1 Kc/s signal to pins 1 and 2 of the
left mic. socket with a iM resistor in series (connected directly to the
input—no long leads). The input voltage is adjusted with the signal
generator anenuator to give a valve-voltmeter reading of 1 sV between
tags 2 and 5 of the right side of the pre-amp unit (see fig. 1). Next
step is to increase the frequency of the input to 10 Kc/s without increasing the input voltage. The WM reading should remain at
Adjust
W513 for these conditions, and repeat the test. For channel 2 a similar
arrangement is carried out, using the right-hand mic. socket, tags 2
and 5 of the left side of the pre-amp unit, and adjusting W563.
A further input arrangement permits the use of a transistorised
matching unit, similar to a matching transformer but actually using
two transistors and having a gain of 18. To energise this, a 27 JV
negative supply is laid on, and the connection from the power pack
is to pin ; of each microphone socket.
An unusual Component
From the pre-amplifier, which is quite conventional in design,
the signal is applied, via switching, to the Record Level and Playback
Gain control. A point worth noting here is that the component used
in the original machine is a ganged 330 K linear potentiometer with
on/off switch. Ganged, because this is necessary for stereo coupling,
but linear because the makers say that logarithmic components of close
enough manufacturing tolerance were not available. So they have had
to use tapped linear tracks with three resistors across the tapping points,
in series-parallel, to give a roughly logarithmic characteristic (this
being necessary as our ears do not respond linearly to loudness levels).
. This argument may have applied when the 77 was first designed,
but I feel sure that' Messrs. Egen, Morganile, Plessey, etc., would hardly
subscribe to the view that ganged log. pots of close matching are not
available, and there should be no hesitation in replacing the gain
control with a 250 K log. dual-ganged potentiometer of good make. It
may be necessary to experiment with the values of the coupling capacitor
from the OC603 collector, at present 3 mfd, to maintain the timeconstant and preserve treble response.

No. 28—
TELEFUNKEN
STEREO 77

ALTHOUGH similar in many respects to the mechanical construction of the Models 75-76, with the exception of the press-button
unit, the Stereo 77 presents quite a different problem electrically.
The circuit, which has been roughly 'blocked out' in fig. 2,
consists of two quite separate channels, even to the individual oscillators.
There are two versions; the 77T, which has no internal loudspeaker,
but has two output stages, as shown in the diagram, with connections
for low impedance loudspeakers; and the 77K, with a built-in loudspeaker (in the lid) for playback of either channel separately or simultaneously. For stereo, this can be one channel output, although it is
often better to have two separate speakers, using the internal one only
as monitor. There seems little point in going to the trouble of setting
up a stereo circuit unless one is also going to strive for as much fidelity
as possible—and even Messrs. Telefunken would not insist that the
reproduction from a built-in loudspeaker does full justice to their stated
frequency range of 40 to 16,000 c/s with a 2^W output.
This two-channel arrangement has its advantages for the experimenter, for even in the Monophonic mode, each channel can be recorded
separately, then both played back simultaneously, and, of course,
normal i-track facilities are available.
There are two or three queries that have arisen from the method
of input connection on this model, and also the track selection. Taking
the latter point first; when the left push-button is depressed, the upper
track is selected and both output stages are fed with the playback signal
from Channel 1. Thus, mono recordings can be played back through
both outputs in parallel. Switch contacts short-circuit the output of
the second channel. With the other button depressed, the Channel 1
output is short-circuited at the driver stage (prior to the output), and
the Channel 2 amplifier is connected to both output stages, in the same
way. This combined output is also connected to the 'Radio' socket,
enabling the taking off of another signal for monitoring if required.
Depressing both buttons together gives completely separate
amplification of both channels, for stereo playback. If both buttons
are left up, and the machine switched to Play, both channels are applied
simultaneously to each output and the mixed signal is available at both
loudspeaker outputs and at the radio socket, as before.
During Recording, the channel separation is much the same,
except that the appropriate output stage is employed as HF oscillator
(63 Kc/s approx.) for bias and erase voltage and current, both being
employed for stereo recording. More about this last point later.
Returning to the input conditions, it may be noticed that both
microphone sockets are coupled. Actually, if we look a little closer, we
see that they are cross-coupled, so that pin 4 of channel 1 is conneaed
to pin 1 of channel 2 and vice versa. The result of this arrangement can
be seen if we connect a coincident stereo mic. via a normal DIN plug
to each mic. socket. Using the mic. in channel 1 socket (left-hand)
gives correct stereo placing, but inserting it in socket 2 gives apparent
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...and it plays back exactly what it nears. No more, no less.
The uncanny trueness of Kodak Sound Recording Tape comes
primarily from an oxide layer of consistent thickness, manufactured to a tolerance of 20-millionths of an inch. The emulsion
coating technique is the same as that used in producing multilayer emulsions for Kodak colour films, world-famous for their
quality, uniformity, dependability. You like Kodak colour, and
you'll like Kodak sound. Kodak Sound Recording Tape is
available now at leading Kodak dealers. "Expose" a roll of it
soon ... and listen.
Kodak

SOUND RECORDING TAPE
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From the gain control, the signal passes through two stages of
amplification, two triodes of an ECC83 in each channel. The equalisation circuit, modified by the speed-change switching, is applied from
the anode of the second triode to the cathode of the first as normal.
At the output of the second triode, again via switching, the signal is
passed either to the output stage (playback) or the recording head.
Here it will be noticed that there is one small difference between the
two channels. This is W32, whose purpose is to adjust the playback
level so that both channels give the same output from a test tape, as
measured between pins 2 and 5, Channel 1, and pins 2 and 3, Channel 2,
of the Radio socket. This measurement should be recheckcd after any
adjustment to Azimuth alignment of the head, for all depends on the
balance of the two channels—any subsequent test is valueless unless
the two channels are balanced this way.
To measure the overall frequency response, it is necessary to feed
two spot frequencies, 1 Kc/s and 15 Kc/s at the higher tape speed, to
the Radio socket, via a potential divider circuit. The suggested arrangement is to connect the common of generator to pin 2 of the Radio
socket, a 20 K resistor in series with the 'live' lead of the generator and a
20 ohm resistor across the radio socket connection. For Channel 1, this
is pins 1 and 2, for Channel 2, pins 4 and 2. The input voltage (at
generator) should be 60 mV. Tracks should be recorded at both frequencies, then replayed, and the output voltage of each, measured with
valve-voltmeter at the earphone socket, with suitable 1 K terminating
resistor, should be within ±3 dB. To adjust the overall frequency
response to achieve this, the two trimmers Ci, Ctoi, on the head plate
(see fig. 1) are used. Turning the trimmer clockwise increases treble
response.
It will be noted that there is a single magic eye, and the arrangement here is that a bridge circuit is connected as a voltage doublet

and each channel has a separate preset potentiometer to enable independent setting-up. Quickest method is to play back a test tape 1 Kc/s
band, measure the output, and note gain setting, then record a 1 Kc/s
signal, at same gain setting, adjusting input so that the signal, replayed,
gives the same voltage output. Then adjust the preset, WjS or W138
as appropriate, to give shadow touch of the EM84.
Other adjustments on this model include the equahsing coils
SPi, SP101, and the oscillator coils, SP2, SP102. Normally, the equalising coils should not require any adjustment—but human nature being
what it is, there are occasions when it is necessary to rectify a maladjustment! If the same hook-up is employed as for the overall characteristic, and a 1 Kc/s signal fed to the Radio socket, the oscillator
'killed' with a 01 mfd capacitor from grid (pin 1) to chassis, and the
signal adjusted to give about 50 mV across the load at the earphone
socket, then the core of each coil (as appropriate) can be adjusted for
peak. This peak reading may be fairly difficult to determine.
Setting the Oscillator Frequency
The principal adjustment that needs our attention with the
oscillator circuits is the exact setting of frequency. During stereo
recording, each oscillator is working independently (although there is
actually a 0 002 mfd capacitor between the two grid circuits). If the
discrepancy between the two oscillators is more than about 1 Kc/s, it
is necessary to tune one or other, or both, to get back in step. This
must not be done carelessly, as the recording bias (which is adjustable
by Ci, Ciot) and the erase current are also dependent on frequency.
Erase current should be 210 to 250 mA, measured at the erase head
with a thermocouple meter. This should give a 2-5V reading across
a 10 ohm resistor in series with the erase head, measured with a valvevoltmeter. An ordinary meter is unsuitable for this test.
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1
Make Mastertape your choice
and be certain of obtaining
the best results every time.
Whatever type of recorder
you own there is a Mastertape
to suit your requirements—
standard play, long play or
double play you will find that
British Mastertape is the best
tape value.
See us at the Audio Fair
STAND NO. 51
DEMONSTRATION ROOM
NO. 217
M.S.S. RECORDING CO. LTD.
Colnbrook, Slough, Bucks.
Tel: Colnbrook 2431 (t lines)

w

HALF OUNCE TAPES
WHAT on earth is the use of a tiny tape, weighing only half an
ounce ? The answer is: "On earth, very little, but put it in the air
and its weight becomes very important." Tape letters overseas lose
much of their topicality when posted by surface mail, and to send the
usual small 3 in. tape by air-mail costs about 7s. 6d. A half ounce
tape costs is. 3d., just the same as an ordinary air-mail letter.
Half ounce tapes cannot
be bought, but they can be
made quite easily and at small
cost. The heaviest part of a
✓2
short tape is its spool. The
\
grey plastic spools used for
8 mm. cine films are much
lighter in weight than the kind
usually supplied with tape, and
they can be made lighter still
by drilling and cutting. The
size of the spool must first be
reduced to a diameter of
about 2 ins., by cutting off
the rims and reducing the
"spokes" to about J in. in length. All flat spaces on the spool and its
hub can be drilled out to reduce weight, and to avoid damage to the
winding tape the edges of the spokes should be smoothed and bevelled
with a file.
A spool of this size will easily accommodate about no ft. of
triple play tape, giving about 6 minutes on each track at 3J i/s. It is
helpful to standardise the length of tape to avoid timing difficulties
when recording, and it will generally be found that six minutes on
two tracks is quite long enough for regular exchanges, without overtaxing either the sender or recipient.
Packing, of course, also has to be reduced to a minimum, and an
ordinary air-mail envelope can be suitably modified. Cut the envelope
laterally to about three quarters of its original size, and seal the cut
edge with narrow transparent adhesive tape. After addressing the
envelope, place the spool on the left to avoid damage when the postage
stamp is cancelled in the post office. The envelope is then reinforced
with two bands of adhesive tape crossed over the "bulge", and the
spool secured in position by a staple through the envelope. The weight
of the spool, tape (with leaders) and packing can easily be kept under
half an ounce, and these tapes travel well and seldom show any signs
of damage.
By R. S. Finlayson

X:

Playback Equalization
j,/.
quality replay head, having a gap of 3(1 (012 thou.) will therefore
require an additional high frequency lift to maintain the desired replay
characteristic. The amount of high frequency lift is not great (approximately 3 dB at 10 Kc/s) and would take the shape shown in the curves
A and B of the graph.
Some notes, with table and curves, kindly supplied for publication by
the technical department of Miniflux Electronics Limited—because, as the
covering letter stated, "We believe that your contributor (page 477,
December 1963) is over-simplifying the matter of tape equalization
characteristics". The writer also noted that the matter of tape equalization
has now become rather complex; and we certainly agree with him. A similar
state of affairs existed some lime ago with gramophone records. Ed.
*
«
•
Purl two, knit three, and re-spool

Notes on Standard Tape Equalization Characteristics
IT does not seem to be generally known that there has been a revision
of certain standards for tape equalization. Measurements conducted
on certain Continental recorders show that the new standards have
already been adopted, e.g. Mr. Tutchings, in a recent review of the
Tandberg recorder, pointed out that the playback equalization at 7 J i/s
appeared to be "midway between CCIR loop S. and NAB sop S.".
The revised standard for 7J i/s was originally put forward by
CCIR in June 1962 and the IEC in September 1962. This standard
now calls for a shorter time constant of yop S. as opposed to the earlier
loop S. curve. Furthermore, the non-standard but generally accepted
playback characteristic of 200(1 S. for a tape speed of 3J i/s has also
been revised and given a DIN Standard No. 45513 dated June 1962.
This standard calls for a playback curve having a lime constant of
tqop S. and a 3180(1 S. low frequency roll-off.
In order to illustrate the different playback equalizations now
required, a graph is shown together with a Table giving the various
characteristics for tape speed from IJ i/s to 15 i/s. The curves have
been normalized about the low frequency end in contradistinction to
what appears to be an erroneous display which shows a series of
separate curves at varying relative levels. In the curves shown the 30 c/s
roll-off, which is only applicable to the new DIN Standard for 3j i/s,
has been included for all equalizations, since experience shows that
frequencies below this point are seldom recorded and that its permanent
inclusion has advantages.
The higher frequencies beyond the tum-over points for curves
C, D, E, F and G are shown to progress as horizontal lines and therefore
represent a playback condition which supposes a perfect loss-free
replay head. Since the Standard Test Tapes have recorded signals up
to 18 Kc/s it would necessitate a head having a gap length of less than
ip (0 04 thou.) to ensure freedom from gap losses. The standard high

MB.

HAS this happened to you yet ? Not if you arc a male, of course
though an engineer in a well-known broadcasting organisation
did once confess to us that he had spilled the entire content of a 10J in.
spool of a symphony concert, and was still untangling it (using the length
of a long corridor) half an hour before the programme was scheduled
to go on the air. This example of what can happen was taken recently
by reader Ian Fenton in a London cafe.
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GREEN
for standard
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tor longplay
BLUE
tor doubleplay
GREY
tor tripleplay

PHILIPS
TAPE
Capture a sound on Philips Tape and it's yours for ever—yours
to play back and enjoy whenever you like. Available in all current
reel sizes of standard, longplay, doubleplay and tripleplay, Philips
Tape gives you all these advantages: great sensitivity, wide frequency range, low noise level, high resistance to stretching or
breakage, powerful adhesion of the magnetic coating. And of
course, they're colour-packed for easy identification. Whatever
tape recorder you own, get the best out of it—with Philips Tape.

FINE PRODUCTS FROM PHILIPS-THE FRIEND OF THE FAMILY
PHILIPS ELECTRICAL LTD.. EL ECT RO - A C O U S TIC S DIVISION, CENTURY HOUSE. SHAFTESBURY AVENUE. LONDON WC2
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A long established Saga tape which has only just come to the top
of our pile is Collaboration (STG S059). This carries music which
attempts to bridge the gap between jazz and orchestral music, with the
Johnny Dankworth Band and the London Philharmonic Orchestra
under Hugo Rignold. Three pieces are included: Improvisations for Jazz
Band and Symphony Orchestra by Matyas Sciber and Johnny Dankworth, Rendezvous—a Rondo for jazz soloists and Symphony Orchestra
by Leonard Salzedo and David Lindup, and the Ebony Concerto by
Stravinsky.
The first piece will no doubt interest jazz fans keen on experiment,
though the orchestra and band are not, on the whole, integrated,
convincingly enough either musically or acoustically. The orchestra is
set in a reverberant hall and the band is apparently well forward; the
resulting sound is at times slightly muddled for one and rather noisy
for the other, but some interesting effects do result. Rendezvous has a
similar sound quality but is slightly more 'of-a-piece' musically—a
catchy Latin-American touch is evident at times. The Stravinsky
contribution is of a different world: jazz ideas are refined and filtered
almost beyond recognition, resulting in an economical interplay of jazz
wind tone-colours—astringent but satisfying. The recording is clear
and well forward.
Stravinsky is also the composer of The Rite of Spring, a savage
modem masterpiece of orchestral music. Performance is by the London
Symphony Orchestra under Sir Eugene Goosens (WRC TTtyp), and
for a 3 J i/s mono tape the recorded quality is remarkable; large resources
are presented in a clear, clean, full-bodied manner, all set nicely in a
'hall'. The performance is excellent—dramatic and bitingly powerful
where needed, but with a lyrical and quietly beautiful quality elsewhere.
At one time so controversial. The Rite is now accepted as a normal part
of the concert repertoire despite its forceful dissonance in places. This
performance gives an admirable fusion between the brutal and the
beautiful.
A large public was introduced to Stravinsky via this work through
the film Fantasia, where The Rite was made to represent the evolution
of life up to the Dinosaurs. The picture on the box reminded us of
Disney's conception of the volcanic wastes of a primitive Earth, but it
actually turns out to be a reproduction of an impression of central
Australia by artist Sidney Nolan. But whatever the interpretation of
this musical depiction of a pagan ritual and sacrifice, it is mightily
impressive and compelling.

DANKWORTH and THE
LONDON PHILHARMONIC

1,,
COLLABORATION!

THIS month sees us very nearly through the backlog of tape records
with which we started these reviews last September, and though
some older tapes are still waiting in our pile (and some are reviewed
here) we hope from now on to keep up with current issues as they arrive.
We have been taken to task by one reader for giving undue favour to
tapes from one particular source; this has not been due to bias but to
an unbalanced supply of review tapes from the recording companies,
and we hope from next month onwards to receive recordings from more
sources. The only reason for not mentioning (eventually) any tape
received is that the recording and/or musical content are definitely
very poor, and with tape copying techniques at present in use—
especially at i/s—this inevitably means that a considerable number
fail to get through the net.
We start this month's half-dozen with Russ Morgan and his
Orchestra playing Music in the Modern Manner on WRC TTi 4s.
Twelve pieces are included, most of them sung by male soloist or
chorus with band accompaniment. The numbers include popular
sentimental songs such as The Object of my Affection, So Tired and
There Goes that Song Again. All arc well sung with very effective
support from the band—in fact it is really the orchestra which stars on
this tape and there is frequently some extremely intriguing playing from
muted solo wind instruments. The recording is bright, clear and very
enjoyable, especially for those with the sort of memory which has
retained the popular songs of the last 20 years or so.
Those with a similar affection for "tunes from the shows' will like
Ferrante and Teichner's renderings in Themes from Broadway Hits
(WRC TT31S). These two skilful pianists form a sort of American
Rawicz-and-Landauer parmership and offer here arrangements of
eleven well-known tunes from successful shows such as Gypsy, Sound
of Music, Music Man and Bye Bye Birdie. The piano duette is supported
by various types of rhythm/percussion combination and the beautifully
clear and rhythmic playing is recorded with great clarity. This is a very
polished production and should provide good background entertainment
for parties, dancing, etc.
Also transatlantic in origin and light in character is Band Call,
with Duke Ellington and his Orchestra playing arrangements of twelve
popular pieces (WRC TTP86). The selection covers a long period and
includes (for the not-so-young) Blue Moon, Isle of Capri and 12th Street
Rag. These are 'big band' presentations in the Ellington style and some
of the re-shaping of well-known tunes is very clever—if a little noisy
at times. This is stylish and tightly rhythmic popular music, well
recorded and—if you happen to like the Duke's particular pseudo-jazz
style—good listening.

Another 20th Century master of the orchestra was Ralph Vaughan
Williams, and for the second month running we end our review with
some music by this great Englishman. Like a number of other composers,
RVW produced nine symphonies, and No. 9 in E Minor is performed
by the London Philharmonic Orchestra under Sir Adrian Boult on
WRC TT144.
This is a grand and spacious work containing many of the essential
elements from the earlier symphonies. A large orchestra is used to
encompass moments of cosmic grandeur d la Sinfonia Anianica (No, 7),
some of the biting drama of Job and, at times, the ecstatic visionary
beauty of the Tallis Fantasia. Boult handles everything magnificently,
as might be expected from RVW's greatest exponent, though the
recording has not the bright freshness accorded to the Stravinsky tape.
However, unless you are playing via expensive wide-range equipment
and have ultra-hi-fi standards, this is obviously the Vaughan Williams
No. 9 to have.
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the most complete tape recorder in the world—
the BANG AND OLUFSEN
LUSTRAPHONE
—the foremost name in microphones

STEREOMASTER
Supreme
example
of
Danish
precision
engineering
If you
cannot come
ask us to
send you
full
technical
details

The B & O STEREOMASTER gives you professional
standards of performance and more facilities than any
other tape recorder—separate record and playback heads
—2 erase heads—3 speeds—Papst motor—3 dual channel
inputs through built-in mixing panel with 3 slide potentiometers for simultaneous mixing—the STEREOMASTER
is FULLY TRANSISTORISED and includes two 8 watt
output amps (also available without amps)—playback preamp has separate bass, treble and balance controls—before,
and after tape monitoring—Echo, "sound on sound"
and transfer from crack to track by push buttons—inputs
for tuners, for magnetic pick-ups (2 mV sensitivity)—for
microphones (up to six microphones may be used by
plugging in extra microphone input prc-amps)—outputs
for other amplifiers or merely connect the STEREOMASTER to a pair of speakers, a pick-up. etc., and you
have the world's most advanced and complete home
music and public address system. ONLY 105 gns.

RIBBONETTE
LAVALIER
MICROPHONE
MICROPHONE
A pencil ribbon microWith an adjustable halter
neck to leave the hands
phone giving the highest
standard of monaural or
free, the Lavalier by Lustrastereophonic reproduction,
phone is a most efficient
the Ribbonette by Lustradynamic
microphone,
phone is a really high
equally effective indoors or
quality product.
outdoors.
Send for fully illustrated literature
LUSTRAPHONE LIMITED
(Depl TR2) Si George's Works, Regents Park Road,
London NWI PRImrose 88441516

OPEN till 9 p.m.
including
Saturday;
closed
Thursday,
57
FAIRFAX RD.
SWISS
COTTAGE
NW6
MAI 8855
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. . . See and hear the best in Hi-Fi at our Edgware Road
Showrooms.
The fabulous B & O All-Transistor Stereo Tape Recorder at
105 gns.
The B & O "Beolif Model 609 AM/FM Portable Radios with
L/M/S and VHF Wavebands. (When used as a Tuner gives
first-class results.) At 21 gns. Export Model also available
with L/M and 3 Short Wavebands at 19 gns.
The new REVOX Model 736 with Twin Record V/U Meters,
fitted in Teak or Rosewood Plinths for Horizontal or Vertical
Mounting, at 118"gns.—Portable Model at 120 gns.
Transcription Record Player Plinths finished in Teak or Sapele
Mahogany. Size 16" x 13" x 4)". Will accommodate Lenco
GL70, GL58, Garrard 4HF, Lab "A", ATC, 'Slimline", Thorens,
etc. Price 49/6d. plus 4/6d. P. & P.
S.A.E. for Technical Specifications of the above models.
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60-10,000c/»
10 x 10x4. 3i I.P.S.
Buhlcr motor. No pr. pad on
± 3db.
5 lbs.
Constant speed. Finest compo- '•to'-d head.
4i inch spools.
•t!12.Pr*"r~
tig./noise 38db.
2
hrs. play.
i«p«e.
Heads by
Operate in any
Gorman Ideal
for dubBOGEN
position.
made.
,Inputs
",nO*for
Push Pull Osc.
Powered from Mains/Battery/Car Battery/ mike, radio
AC erase.
for
6v. or l2v./Also for 203 6v. accumulator. outputs
amp. A spkr.
"Complete with dynamic mike, tape, spool, radio lead, cct. diagram, batteries,
203 -34 Gns.
Rl I9K - 33 Gns.
Write for full details

LEE ELECTRONICS
PAD 5521
400, Edgware Road, Paddington, LONDON, W.2

C. Braddock Limited
266 Waterloo Road, Blackpool
Telephone : 45049
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SYNCHROTAPE TRIPLE-PLAY
-•

RADIOTAPE Mk 4

BELL-O-MATIC

Eagle Tape Head Dc-gausser
THE TD.79 tape head de-magnetiser was announced recently by
Eagle Products. Operating from 250V AC, it is designed to remove
all trace of residual magnetism that, if allowed to accumulate in the
core of a head, can cause troublesome background hiss. Retailing at
£1 9s. 6d., it is distributed by B. Adler & Sons, 32a Coptic Street,
London, W.C.I.

LIMPET LOGGER
The D-Mac Limpet Logger
CLAIMED to be the first low-priced, self-contained logger for
sampling and recording data at pre-set intervals, the Limpet Logger
is housed in a protective container and is capable of functioning in a
wide range of environments generally considered unsuitable for tape
recorders.
According to the manufacturers it can be used under water, in
snow or ice, or in a corrosive atmosphere, and is said to be capable of
continuous operation for up to a year without attention. The basic
components of the unit are an analogue to digital converter, a precision
clock mechanism, and battery-powered transistorised recording
amplifiers. A Garrard battery-type deck is incorporated.
The manufacturers provide a service of translating information
and recorded data into a form suitable for computers.
Manufacturer: Dobbie Mclnnes (Electronics) Limited, 4 The
Mount, Guildford, Surrey.

Stereosound Radiotape Mk 4
INCORPORATING the new BSR TD10 three-speed tape deck, the
Carousel Radiotape Mk 4 combines a recorder and AM radio tuner
in a single cabinet. Recordings can be made directly from the tuner
which can also be used as a normal radio. The Mk 4, complete in a
walnut-veneered cabinet with detachable legs, retails at £42.
A similar version, with a VHP tuner and BSR UAi$ record
changer, is available at £75 12s.
Manufacturer: Stereosound Productions Limited, Capital
Works, 12-14 Waketield Road, Brighouse, Yorks.
Synchrotape Triple-Play
SYNCHROTAPE, we were informed recently, are now adding an
inexpensive triple-play tape to their range. It is available in two
sizes, 450 ft. on a 3 in. spool, price 13s. 9d., and 900 ft. on a 4 in. spool,
price £1 7s. Both sizes are fitted with leaders, and the 4 in. size also
has metallic stop-foils. Free samples are obtainable, on request, from
dealers stocking the brand.
Substantial price reductions are also announced for double-play
Synchrotape, This will now retail at the following prices: 5 in. 1,200 ft.
£1 9s.; si in. 1,800 ft. £1 16s.; 7 in. 2,400 ft. £2 8s.
Distributor; Adastra Electronics Ltd., 167 Finchley Road, Swiss
Cottage, London, N.W.3.

Bell-O-Matic Cartridge Recorder
AN interesting form of cartridge is used on the Bell-O-Matic
recorder, now being marketed in America and Switzerland. Two
versions are available, the Model 601 mono, and Model 603 stereo.
Both are equipped with 'professional' j-track record and erase heads
and speeds of 3 J and 1 j i/s.
On the stereo version the second channel is played through a
speaker built in to the detachable lid. Although designed to take
cartridges containing 600 ft. of tape, the machine will take ordinary
3 in. spools without an adapter.
Manufacturer: Thompson Ramo Wooldridge Inc., 6315 Huntley
Road, Columbus 24, Ohio.

Milliard Professional Tape Heads
MAGNETIC recording heads for professional applications arc
now available from Mullard, through their new design and
manufacturing service.
The heads arc made from a high-density ferrite, rather than the
conventional laminated metal. As a result, it is claimed, their working
life is increased ten-fold, and they can be used for recording frequencies
of up to to Mc/s. A process in which glass is moulded between the
pole-pieces is said to eliminate erosion of the head, and to give a sharply
defined gap with a minimum width of one micron.
Typical uses for the heads include video, computor-data, and
professional sound recording.
Manufacturer: Mullard Limited, Torrington Place, London,
W.C.I.

Reslo MPD Microphone
A RECENT addition to the Reslo range is the Mini Pencil Type
MPD dynamic microphone. Available with 30 and 50 ohm
impedances, it has a frequency range from 50 c/s to 15 Kc/s. The price,
£9 9s., includes a lavalier attachment, though the microphone can be
used with a stand.
The pick-up response is omni-directional, although in a horizontal
position it has a rear response 18 dB down at 11 Kc/s.
Manufacturer: Reslosound Limited, 24 Upper Brook Street,
London, W.x.
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ioh best machines on advantageous fenns
Deposit 12 Monthly Cosh
Payments Price
£ s. d.
£ s. d. Gns.
4-TRACK STEREO/MONAURAL
Ferrograph 424
. II 12 0
8 13 2 110
Sony TC 500
. II 6 0
8 6 8 106
Grundig TK 46
. 10 12 0
7 15 7 99
Telefunken 97
. 10 0 0
7 9 7 95
Siemens Mod. 12
8 0 0
5 17 II 75
Philips EL3534
9 16 0
7 4 8 92
Sony TC 200
8 19 0
6 3 4 79

Deposit 12 Monthly Cash
Payments Price
s. d.
£ s. d. Gns.
MAINS 4-TRACK £
Grundij TK40
5 17 II 75
8 0 0
Reps RIO
7 5 0
5 8 8 69
Truvox R94 ..
7 5 0
5 8 8 69
Philips EL3549
6 12 0
4 17 6 62
Grundig TK23
4 15 0
3 10 10 45
Philips EL354I/H
4 12 0
3 5 10 42
Elizabethan LZ29
4 0 0
2 19 10 38
Philips EL354I
3 15 8
2 16 9 36
2 IS 2 35
Fidelity Major dc Luxe 3 13 6
Ferguson
3202
3
10
0
2 II M 33
2-TRACK STEREO/MONAURAL
2 2 7 27
Brenell STB I
12 0 0
900 £120 Philips "Star Maker" 2 16 9
Ferrograph 422
II 12 0
8 (3 2 110
10 0 0
Telefunken 98
7 9 7 95 BATTERY
Uher 4000S
9 16 0
7 6 5 93
Ficord 202 ..
7 0 0
5 3 10 66
Butoba MT5
7 0 0
5 3 10 66
MAINS 2-TRACK
Grundig TK6
6 17 0
2 5 4 65
Brenell 5 Type "M" 9 5 0
6 18 7 88 Stuzzi Magnetic
6 4 0
4 12 II 59
Ferrograph 5A/N
8 19 0
6 13 10 85 Optacord 414 Bat/Mains 4 19 0
3 14 0 47
Telefur\ken 85
8 15 0
6 10 8 83 Stella ST470 ..
2
15
0
1 19 2 25
Grundig TK4I
8 0 0
5 17 II 75 Philips EL3586
2
12
6
1 19 5 25
Brenell 5/2 (Meter)
7 15 6
5 16 7 74
Brenell 5/2
7 5 0
5 8 8 69 TRUVOX HI-FI TAPE UNITS
Truvox 92
7 5 0
5 8 8 69 TWIN-TRACK
Reps RIO
6 4 0
4 12 II 59 PD.93 Mono
4 12 II 59
6 4 0
Telefunken 95
6 4 0
4 12 II 59 PD.97 Stereo
6 3 4 79
8 19 0
Grundig TK18
4 2 '0
3 1 5 39
Grundig TK 14
3 13 6
2 15 2 35 FOUR-TRACK
Wyndsor Trident
3 10 0
2 II II 33 PD.95 Mono
6 4 0
4 12 M 59
Ferguson 3200
2 16 6
2 0 10 26 PD.99 Stereo
6 3 4 79
8 19 0
H.P. also over 18 and 24 months
Open Saturday 6 p.m.—Friday 6-30 p.m.
If unable to call, write for brochure, or send deposit now for quick delivery
or telephone SWI 4977 for FREE HOME DEMONSTRATION
FREE DELIVERY
THE RECORDER CO.
PART EXCHANGE

Always in stock—

STEREO TAPE UNITS

an unrivalled selection of

•Ferrograph 422 U, 2 track—74. 3J i.p.s. ..£115
•Ferrograph 424 U, 4T playback—74. 34 i.p.s. 115
•Tandberg Series 6, 2 or 4 track—74. 34,
>4 i.p.s
115
Sony 464 (one replay amplifier)—74. 34 i.p.s. 75

#
#
#
#

Tape Recorders
Hi-Fi Equipment
Tapes
Microphones

Free demonstrations—Honest advice

O
o
o

o m

COMPLETE
STEREO
TAPE RECORDERS (Four Track)
Sony 521—7i, 3J i.p.s.
. £130 4 0
Akai M6—7i. 3J i.p.s.
.. 136 10 0
Pair extension speakers for above
31 10 0
•Telefunken M.97—7i, 3J. I| i.p.s. .. .. 99 IS 0
•Tandberg Series 7—7J. 3i, 1 j i.p.s. ..
97 13 0
Sony 464 CS—7^, 3J i.p.s. .. ..
98 14 0
Philips EL.3534—7^. 3*. I J, i.p.s.
.. 96 12 0
OUTSTANDING TWO-TRACK STEREO
RECORDER TELEFUNKEN M98. SEPARATE
RECORD/REPLAY HEADS. ALL FACILITIES 99 IS 0

NEW GRUNDIG TK6
Mains/Battery. 2 Speeds—3J and !{ i.p;s.
Press button operation. Recordin glevel meter.
Complete with moving coil. Tone control.
Triple-play tape for 4 hours recording. Special
Grundig Demonstration Tape. Auto*pack
available for use with car battery.

%

65 gns. £6.17.0 and
12 payments of £5.2.4.
We will be pleased to demonstrate this fine
model or send full details.
(Dept. R) 188 WEST END LANE,
WEST HAMPSTEAD, LONDON, N.W.6
Telephone: SWI 4977

10
10
10
12

0
0 ■Butoba MT.5—31. !{ i.p.i
0 Optacord 414 (inc. Mains)—34 i.p.s. only
0 Philips EL.3585—14 i.p.s. only
Stella ST.470—14 i-P-s. only ..
•Microphones EXTRA.

9
2
16
2
16
5

0
0
0
0
0
0

FOUR TRACK MONO
TAPE RECORDERS
*Telefunken M.96—74, 34. >4 i.p.s
£72
Philip$EL.3549—74. 34. 14. tt i-P-s
65
Philips EL.354I—34 i.p.s. only
.. .. 37
Philips EL.3541/H—34 i.p.s. only
.. 44
Elizabethan LZ.29 (illustrated)—74. 34.
14 i.p.s
37
Elizabethan Popular 400—34 i.p.s. only .. 26

ALSO AVAILABLEBATTERY RECORDERS
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6
7
4
5

0
0
0
0

TAPES
• BASF
# Telefunken
• Philips
• Scotch
• EMI. etc.. etc.

All types of Microphones.
For free delivery, competent demonstrations, good after
sales service, and the best of Hire Purchase terms call at:-

TWO TRACK MONO
TAPE RECORDERS
•Reflectograph Model A (3 head system)—
74. 34 i.p.s
£110 5
•Vortexion WVB (3 head system)—74. 34 i.p.s. 110 3
•Vortexion WVA standard system—74,
34 i.p.s
93 13
•Ferrograph 5A/N (modernised)—74. 34 i.p.s. 89 5
•Telefunken 85 "The Classic"—74. 34 i.p.s. . 87 3
•Telefunken 95—74. 34. 14 i p.s
6119
Elizabethan LZ.30—74. 34. 14 i-P-s
33 12
Optacord 403 (with monitoring)—34. 14 ?.$. 47 5
Elizabethan Popular 200—34 i.p.s. only
23 2
Sony TC.I03—74, 34 i.p.s., with t.ilt-in
mediurn wave radio
66 3
•Telefunken "Automatic" with automatic
modulation control
52 10

HI-FI IN STOCK
• Quad
• Leak
• SME
• Garrard
• Rogers, etc., etc.

£69
49
25
26

0
0
0
0
0
0
0
0
0
0
0

TAPE
RECORDER
CENTRE
82 High Holborn, London, W.C.I
Open from 9 to 5.30 weekdays
Close 12.30 Saturdays
Telephone: CHAncery 7401

EQUIPMENT

REVIEWED
forwards and stopped under perfect control with no risk of tape spill
or dangerous tape tensions. This is made possible by the unique servo
tape control system which uses levers operated by the tape tension to
pick up the required power from the single motor as needed and to
brake the spool drums whenever the tape tension falls below a certain
value.
Separate Gain Controls
Separate record and playback gain controls arc provided, and this
is a great convenience when recording and checking short sections
of tape. The tone control is well out of the way off the main control
panel, but it will be used infrequently as it is a simple top cut control
operating on the output stage only, and will be used mainly by devotees
of 'mellow' reproduction, or to make it easier to talk over quiet
background music.
The track selection buttons operate independently and can be
depressed together if parallel reproduction of top and bottom tracks
is desired.
The 'Pause' control is unusual in being a rotary knob instead of a
push key. Personally I like it very much.
Speed Tests
The makers are careful to point out that the recorder should be
warmed up for five or ten minutes before using for a serious recording.
Despite this I have to report that I found the speed unstable at the
highest speed of yj i/s even after an hour's continuous use. A strobe
test showed that the variations were all negative, i.e. below the nominal
speed. If the tape was stopped and switched on again, it would sometimes
come up to within about J"., of 7i i/s, but generally it was 1% to 2%
slow. So far as I could see there was no wander of speed; on any start
the speed remained constant even though slightly slow. On the other
PIAY-OHIY TEST TAPES

TELKFUNKEN MAGNETOPHON 96 TAPE RECORDER

0
&

T E l £ F U N K f N

r*-

Manufacturer's Specification: Tape Speeds: ij, jj, 7J i/s.
Frequency range: 30 c/s to 18 Kc/s at yj i/s. 30 c/s to 16 Kc/s at
3i i/s. 30 c/s to 9 Kc/s at 1J i/s. Input sockets: 2inV at 47 K ohms
(radio input). zraV at 2 Megohms (microphone input). Outlet sockets;
tV at 18 K ohms (radio outlet). 10V at too K ohms (earphone outlet).
2'5W at 4 5 ohms (loudspeaker). Voltages: adjustable to 110V, 200V,
220V or 240V. Power consumption; about 55W. Fuses: two o-2 amp
for all voltages, two o-8 amp (motor fuses) for all voltages. Dimensions:
height yj in., breadth 19^ in., depth ni in. Price; £72 9s. Distributor: Welmec Corporation Ltd., Lonsdalc Chambers, 27
Chancery Lane, London, W.c.2.
THIS is the first Telefunken recorder I have tested in my capacity
as reviewer for this magazine, although I know their professional
machines well and have been very impressed by their quality and
reliability.
This is a )-track, three-speed recorder with a built-in pre-amplificr
for the lower head so that only a power amplifier and speaker, or radio
set with pick-up terminals, are required for stereo playback of prerecorded tapes. The internal pre-amplificr can also be used for monitoring one track while recording the other, and transfer from track to
track, with the addition of extra material from microphone or disc, is a
simple process which can be carried out with no extra equipment.
Central Control Bar
The well-known Telefunken central control bar controls all tape
motion other than record or play. Tape can be spooled backwards or
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two speeds there was no such trouble, they came up to speed every
time. It may be a small fault on the positioning of the idler wheel, or it
could be that the motor loading is rather critical.
The pen recordings of fig. 1 show the short-term speed variations
together with the integrated RMS total wow and flutter readings
measured through a low-pass filter with a cut off at 300 c/s. These are
excellent and need no further comment. Only at the lowest speed of
1J i/s is there the slightest indication of cyclical speed changes, and then
only when the record and play wows happen to coincide.
Play Only Teats
The play-only section of my testing procedure has given rise to
more controversy and questions than any other part of my reviews, so
1 now hope to make clear my reasons for including these tests;
(a) It is necessary to play a tape recorded to a known recording
level to be able to make any estimate of true signal-noise ratio when
playing pre-recorded tapes. The test tapes are recorded 12 dB below
peak recording level where 3% third harmonic distortion is generated
by the tape itself. Tests have proved that all modem tapes are capable
of recording a virtually undistorted signal at 12 dB above test tape level
if properly biased and fed with a clean recording signal.
(b) It is useful to play tapes recorded to known surface induction
recording characteristics. We do not expect all recorders to reproduce
these tapes with a level response. On the other hand any deviations
from a level response give us important information about the playback
(Continued on page 127)
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REPS RIO Mkll VERSION

You're Guaranteed a Better Deal

when you PART EXCHANGE
AN IMPROVED MODEL IS NOW
AVAILABLE MAINTAINING A HIGH
STANDARD

OF

^ TAPE

PERFORMANCE

RECORDER

AND RELIABILITY
with
D.C. heating on pre-amp valves.

R-E-W

A fricndU welcome awaits you at our
bright new showroom extension.
300
Here you will tind a lavish array of
MACHINES
equipment at every price level . . .
ON DISPLAY !
make your choice for immediate
delivery or if you cannot visit us. the Call, see, hear and
fast and friendly K.K.W. Mail Order choose the Tape ReService makes it easy for you to corder you've always
enjoy the professional results only pos- wanted from one of the
sible with an advanced Tape Recorder. biggest ranges any{Jet in (ouch with us now. We have where. Just about
thousands of satisfied customers and every model-for offa reputation for generous part ex- the-shelf deliverychange, reliahilily and specialist An unrivalled stock
of leading makes of
new and used machMACHINE OF THE MONTH ines at unbeatable
bargain prices—30%
-60% 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"

Modified Magnavox Studio deck with improved
wow/flutter.
Bogen micro-gap two or four track heads
fitted.
10 watts nominal 12 watts R.M.S. max.
Calibrated Bass.and Treble controls
Mic. Gram/radio inputs, separate controls for
mixing.
7{ i.p.s. 40—15,000 C.P.S. i MB lOOuS^j
3| i.p.s. 40—10,000 C.P.S. i 2dB 200aS }■ to C.C.I.R.
I| i.p.s. 50— 5,000 C.P.S. ; 3dB 400uSJ
Rumble filter on play-back —3 at 30 c/s
—23atl5c/s
5 ECC83. 2 EL84. I ECC82. 2 Contact Rectifiers.
Pre-amp Signal/Noise > —55dB at all speeds.

xA-

The SONY TC-200 79 GNS.
Compact, lightweight, the TC-200 is a
new hit from SONY that will surely meet
with the most exacting demands of discerning listeners. It is a new exciting
complete 4 track stereophonic and monophonic tape recording and playback
system having 2 entirely independent
electrical channels in a compact carrying
case beautifully styled in black and ivory
decor. The case lid, when opened, separates into 2 complete full range speaker
systems that may be placed up to 16 feet
apart for optimum stereo performance
effect. Other remarkable features include: Sound on sound recording; 2 VU
meters with 2-way illumination; transistorized pre-amplifiers and individual
level controls for each channel.
CASH FOR YOUR TAPE RECORDER or HI-FI.
Highest cash offers /or good equipment,...
gel in touch today.'

41

Fully illustrated literature
available on request to—

2 Track 59 gns.
4 Track 69 gns.

REPS (TAPE RECORDERS) LTD.
118 Park Road North, South Acton,
London, W.3
Phone: Acorn 4141

CIV HI
*
Tapo rooorclors
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SERVICE
• Generous part
exchange
allowances.
• No interest termslowest deposits.
• Off-the Shelf
delivery from the
biggest range
under one roof.
• Free servicing and
free delivery.
• Optional personal
insurance.
NO INTEREST
TERMS !
Take your pick from our wide
range and have any machine
you want for lO^J deposit,
balance twelve months and
no interest charged. (18-24
months H.P. terms also avaik
able).
Home dcmonsiraiions in ihe
London area gladly arranged.
By reiurn enquiry service
Agenls for all makes.

R-E-W
(Earlsfield) Ltd.
Hail Order Department
264 266 (TR) Upper Tooting Road.
London. S W.I7.
Telephone. BALham9l74

EQUIPMENT REVIEWED — continued

NO

characteristic of the recorder under test, and together with the record play
responses, an indirect indication of the recording characteristic selected
by the manufacturer.
With these points in mind let us examine the results of these tests
on the recorder under review.
The yl i s solid curve of fig. 2 shows the response obtained by
playing a test tape with a surface induction" time constant of loops on
the Telefunken 96. The 6 dB step in the playback response indicates
that the manufacturers have chosen- to use the NAB recording
characteristic with a time constant of sops. This is done by using more
high frequency pre-emphasis in the recording process so that the
overall record play response is level (see fig. 3), but with an improvement in signal tape-hiss ratio.
The doned curve shows the response of the same test tape played
on the bottom track via the extra internal prc-amplifier. It will be seen
that it is very close to the CCIR loops, characteristic. When a signal
recorded to the NAB response is replayed on this channel there will
be a 6 dB rise in top response. This has probably been done deliberately
so that the tone control on the external amplifier or radio can be used
to reduce the high note response to match that of the recorder's own
amplifier. It is much easier to reduce high note response than to boost
it, with consequent risk of exaggerating noise and harmonic distortion.
Noise and hum was 37 dB below test-tape level on these tests.
Record-Play Response
The lower speed playback responses of fig. 2, taken with 200 and
40Ops. test tapes, show a 6 dB step on a slightly top-tilted response,
indicating that the level responses of fig. 3 are obtained by using NAB
recording pre-emphasis together with a little bass boost.
Tl !
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FIG 3,
Fig- 3 shows the overall record-replay responses—radio input to
line output via the diode socket. These responses were taken at 6 dB
below test-tape level to allow for the severe high note pre-emphasis
used when recording 50, too and 200ps. time constants at tape speeds
of 7ji and 11 i/s, respectively.
Peak recording level, as indicated by the clashing of the magic eye
beams, was 8 dB above test-tape level, but an undistorted signal 12 dB
above test-tape level could be recorded with the beams overlapping
by about ^ in. So that letting the beams clash occasionally will give
recordings with a dynamic range of between 45 and 49 dB, which is
excellent for a four-track recorder.
Clean Quality
Bands of filtered white noise were recorded and the sound output
on the axis of the loudspeaker was measured with a calibrated microphone to give the overall electro-acoustic response shown in fig. 4. The
dotted curve shows the response with the tone control at maximum
top cut. The low note cut-off below 200 c.'s is caused by the inadequate
baffle area and volume inseparable from a table model recorder such as
this. Nevertheless, the response from 200 c s to 8 Kc/s is smooth and
well balanced, and both speech and music are reproduced with a
'forward' uncoloured clean quality.
.Continued on page 129)
AUTOMATIC CONTROL over radio
and/or 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 1 amp sufficient to carry radio
and/or tape recorder. Complete with key
and mounting bracket. Used but in per29 6
fcc,
Also 5 amp model
condition. Fully guaranteed,
available
35/pp
2/6
m KINGSWOOD SUPPLIED (T.R. 13), 4 Sale Place. London. W.2. PAD 8189

MARK 5
Type M

MARK 5
Series 2

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,
versatiliy and solid dependability.
see and hear for
yourself at the
AUDIO FAIR
STAND No. 28 • DEMONSTRATION ROOM 342
or write for full details to the sole manufacturers:
^ Brenell Engineering Co. Ltd.
I la Doughty St., London, W.C.I.
fhvncll
W Telephone: HOLborn 7356 (3 lines)
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TAPE

Castle 0

Cattle

COVERS
Smart waterproof cover
to give complete protection to your tape recorder.
Made from rubberised
canvas in navy, wine, tan,
grey and bottle green
with white contrasting
pipings, reinforced base,
handy zip microphone
pocket and name panel!
63/Philips EL3538 ...
63/
EL3S42 ...
70/EL3536 ...
57/6
EL35I5 ...
57/6
EL354I/I5
72'3541H
Scarmakcr .
66/57/6
Cossor 1602
Grundig TK. I
49 6
63/TK.5
55 1601
1604
79'TK.6
67/6
84/TK.8
63,.. 1605
63'TK. 14 & 23 & 8 59 6
Stella ST4S5
57/6
TK.20 ...
52 6
.. ST454
79/TK.24 ...
ST458
55/84'ST459
TK.25 ...
55/63'60 Saba
TK.30 ...
66Elitabcthan FT.I ...
TK.3S ...
63 75'FT.3 ...
TK.10 & 41
66 LZ29 ...
75/TK.46 .
82 52/6
TK.55 ...
63 -•
Fi-Cord I A
55/-'
75/-"
Fidelity Argylc
TK.60
52/6
TK.830/3D
63,Clarion (with strap)
77/35
-"
Brenell
Mk.
5
Cub
69/65 3 star
Telefjnken 85
Truvox R92 and 94
75/15 & 76K 55/69 6
Robuk RK.3
67/6
95
Ph s 8108
Fcrrograph
80/57/6
63'.
90/8109
Sony 521 ...
3534
Revox
84/87/63/3459
79 6
Optacord 414 412
'Without pocket.
A. BROWN & SONS LTD.
24-28, GEORGE STREET. HULL TEL: 25413. 25412

m

SOUND
EFFECTS
ON TAPE OR DISC

MFX-IShips'
Mixed
(14 Cffecta)
roaring; Steam
AircraftLoco
landing;
BuildingCell
falling;
drillt;
sirens;
Steam TrainLiondeparture;
and whistle;
doorRoad
and
keys;(thunder,
Police Car
Chase
andTube
bell;train,
Policearrive
launchandanddepart.
siren; Steam goods train; Storm at
sea
gulls;
etc.);
MFX-2 Mixed
(17 tuning
Effects)up; American
car and (repeat):
M/c sirensCity(4 Tube
different);
Applause;
Orchestra
CarWorkmen
crash;Police
Glass
breaking
train,
arrive, depart;
Footsteps
(various);
hammering,
etc.
MFX-J
Horses
(10
Effects)
Trotting,
walking,
lumping;
Pigs,
cows,
cats.
Blacksmith's shop. Side 2: Composite recording Foxhounds Hunting calls and horns, etc.
AFX-I
WildBellbird;
AnimalsPish(15Eagles;
Effects)Elephants;
Lions. Tigers,
Viper;background.
Alligator;
Rattlesnake;
Puma;Chimps:
Sealions,Gaboon
etc. Jungle
TFX-I
British
Railway
Trains
(II
Effects)
Steam,
diesel
and
electric
depart, passing, etc. with whistle); Goods trains; Express and local passenger,(arrive,
etc.
EFX-ISpace
Electronic
Soundssounds.
(14 Effects) Electronic Music two record-,
ings;
Ships; 10Music
differentandelectronic
HMX-I(2);Haunted
HouseDungeon;
and Mystery
Effects)
Storm.Maniac
Mystery.
Electronic
Music
Spooks; Creaks;
Ghouls;(IIFright;
Ghosts;
laughter,
e<e.
MPX-I Military Parades and Warfare Sounds (5 Effects) March 'past with
Guards'
band
and
cheering:
Royal
Salute;
Drums
and
Pipes;
Aircraft
attack
(bombs,
machine gun, etc.); Artillery (tanks, riflefire, shells, etc.); Mixed tracks.
ABX-I
BollsFactory
and Sirens
(10 Ben;
Effects)
Fire engines
(British Bow
and Bells,
U.S.A.):
Mory siren;
siren; Big
Telephone:
Clock chime;
etc.s.s. Queen
NOTE.—45
Records
including
p.C.,r.p.m.
post and
packingin glossy colour sleeve—titles as above. Price 8s. each
NOTE.—On
tape
(B.A.S.F.)
in box.
Recordedof3Jtrack
i.p.s.designation).
only—full track (can be played
on
any tape
recorder
this speed
Price
18b. 6d.
each atincluding
postirrespective
and packing.
Please state dearly whether your order is for tapes or records (cash with orders only).
RECORDED TUITION LTD.
174, HayBank Road. South Woodford, London. E.I8 BUCkhurst 9315

SLIM

JIM

BREAKS THE SOUND (and price) BARRIER!
The new "Slim Jim" speaker enclosure, only 4" depth, marks an outstanding breakthrough in small ultra slim speaker design. Suitable for use with
low output amplifiers, and ideal as extension speaker for recorders.
This speaker has been designed to fill a gap for a speaker having a reasonable
response, small in size, and competitive in price.
Two of these speakers used in conjunction with stereo recorders (or one
if mono) will definitely improve the playback performance and help you
get the best from your machine, or amplifier.
Due to its very slimness. it will conveniently mount on walls, shelves, and
narrow ledges (mounting brackets fitted).
SPECIFICATIONS:
Size: Height 23"
Width 14"
Depth
4"
Medium walnut finish

RECORDER

Output 5 watts
Twin Cone Speaker
50 c.p.s. to 12,000 c.p.s.
Available in 3 or 15 ohms.

Manufactured by:
J. J. FRANCIS (WOOD GREEN) LTD.
123 ALEXANDRA RD. HORNSEY N.8.
BOW 1662
{Dealer Enquiries invited)

£12
TAX PAID
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EQUIPMENT REVIEWED — continued

YOUR TAPE DEALER

Circuit Notes
The circuit is straightforward, using a high-gain low-noise pentode
in the first stage, followed by a double-triode with feedback equalisation
from the second plate to the first cathode. The output pentode doubles
as a single-ended bias and erase oscillator during record. The lower
channel pre-amplifier consists of a high-gain double-triode with
negative feedback equalisation from plate to grid of the second stage,
and with the head tuned to give a slight high note lift followed by a
sharp cut in response to prevent bias cross-talk amplifier overload when
the upper track is recording.

Specialists in Hi-Fi Equipment and Tape Recorders
CHELSEA RECORD

203 KINGS ROAD, S.W.3 FLA 2596
Open 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
Esrimaies Free
Personal Service

Comment
A glance at the underside of this recorder reveals that no tiny detail
has been neglected which might improve the performance of the
recorder to the smallest extent; let me give a few examples;
The first stage amplifier valve is encased in sponge rubber and is
further surrounded by a mu-metal shield so that not the slightest trace
of microphony or hum pick-up on the electrode system of the valve
can mar the excellent signal-noise ratio of this recorder.
The head is completely encased in a mu-metal box with a lid which
completely seals off the sensitive head from unwanted hum pick-up
when the tape is in motion.
ACOUSTIC RESPONSE
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CENTRE

Custom High Fidelity
371 Green Lanes Palmers Green N.13 PALmcrs Green 5228

FOR ALL LEADING
AUDIO EQUIPMENT
call, write, or telephone

h Fl
hampstead HIGH-FIDELITY
91a Heath Street. Hampstead. London N.W.3 Telephone HAMpstead 6377
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ENGLAND'S BIGGEST T R SPECIALISTS

E
218 HIGH ST. - BROMLEY - RAV. 4000
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ALL LEADING MAKES IN STOCK
Cash or Easy Terms
lUSKlS
LONDON'S FINEST SERVICE
207 EDGWARE ROAD, W.2
RADIO
PAD 3271/2
152-153 FLEET STREET, E.C.4. FLE 2833
33 TOTTENHAM COURT ROAD, W.I. MUS 2605

5K
I0K
FREQUENCY CPS.

The motor is surrounded by a steel enclosure which still further
reduces hum radiation into the surrounding circuits and, in addition,
acts as a duct to ensure that the fan on the motor shaft efficiently cools
the rest of the 'works'.
Although the basic circuit of this recorder is completely orthodox,
it is the tiny details of layout and placement of parts which make it
obvious that the development and engineering is fully professional and
based on wide experience of tape recorder design.
I would guess that the speed instability at the highest speed is a
fault of some kind, probably in the idler wheel system. I have no means
of knowing whether it is a design weakness or not, but, just to be on
the safe side ask your dealer to check this point carefully before delivery.
A. Tutchings.

if PART EXCHANGES WELCOMED if
ALL MAKES Hi-Fi and Tape Recorders supplied
PART EXCHANGES. Terms 12. 18 or 24 months
SONY Specialises. Full Range Stocked
-A* GUARANTEED Recorder Repair Service
MAC'S CAMERA SHOPS LIMITED
250-252 KING STREET. HAMMERSMITH. LONDON. W.6
RIV 8581-2 Hours 9-6 Thursday 9-1

BRAND NEW TOP QUALITY 100% TESTED
RECORDING TAPE
(As supplied to the Far East Broadcasting Corp.)
All English capes now P.V.C. All American capes now Acctace and Mylar.
ENCUSH AMERICAN
Size
Length
STANDARD PLAY...
150'
3'
2/6
S'
600*
918/900'
im
10/9
sr
1200'
T
14/15/LONG PLAY
y
220'
3/5'
900'
11/4
II/1200*
14/15/sr
1800'
T
23/19/DOUBLE PLAY ...
5"
1200'
21/14/1800'
24/19/sr
7*
2400*
39/24/Pose and Packing I/- per Spool. 4 or more pose free
Money refunded in full if not delighted {refund still never ever requested)
SPECIAL OFFER. Brand New 2 and 4 track Recorders.
Recail price £40, our price £18.10.0. Furcher decails; Phone Ashford 53020.
N. WALKER, 28 Linkscroft Avenue, Ashford, Middlesex

SHEEN TAPE RECORDER CENTRE
SPECIALISTS IN TAPE RECORDERS, ACCESSORIES, HI-FI EQUIPMENT
YOUR CENTRE FOR FRIENDLY HELP—SALES AND SERVICE
8 STATION PARADE,
Show room. Open until 7 p.m.
SHEEN LANE. SHEEN,
PROSPECT 0985
LONDON, S.W.I4
(Opposite Monlalc Station SR.)
TAPE RECORDER
CENTRE
CROYDON'S
All leading makes in stock. Hi-Fi equipment, cabinets, etc.
Service agents for AKAI Tape Recorders
SPALDING ELECTRICAL LTD.,
ADDiscombe
352/354, Lower Addiscombe Road,
1231/2040
CROYDON.
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;<u
The Grampian
j.
Ribbon
Microphone
:v.v->
Exceptionally wide frequency response — virtually
level from 40 c/s to 15 Kc/s —combined with excellent transient response, makes this the ideal
instrument for the studio and wherever a high
standard of fidelity is essential. Two models are
available, each in three impedance sensitivities.
Model GR. 1, having a semi-cardioid
response, gives approximately 10 db
suppression to high frequencies at the
rear lace. It is idea! lor overcomma
problems ol feed-back between microphone and speakers.
Model GR. 2, having a bl-diroctionai
[Cjrampicwj "figure
of eight" sensitivity pattern, dis
criminates nqninsl unwanted side noisn
both
m
the
vertical and hon/ontnl planes.
30 years' experience in
Sup.ohcl in attractive, padded instrument
the manufacture of high- case,
*Hh 18 ft. screened lead,
quality microphones swivelcomplete
holder and ccnncctor £11.10.0.
A full range of accessories is available. Please send for illustrated leaflet.
Enquire loo lor details ol the famous Grampian UIM ran>ie of Mov nj; Coil Microphones
GRAMPIAN REPRODUCERS LTD
Hanvyotth Tradino Estate. Fellham. Middlese*. FELIhani 2617
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—The most reliable and easy to use.
All metal—beautifully plated—compact in sizemounted on flock covered base. Easily and permanently attached to your tape recorder.
Ferrograph, Vortexion, Reflectograph and
Wearite decks already have fixing holes for the
Bib splicer.
Complete with Clamps
hold the magnetic or leader tapes in the
precision cut channel—no danger of damaging
razor cutter the edges—most important with 4 track recordings. Right angle and oblique cutting slots are
only 18/6 provided to facilitate editing to a syllable.
The Bib tape splicer saves tape and makes
editing a fascinating hobby.
More Bib splicers have been sold In recent years
than any other make. It is incorporated in the
"Scotch" Tape Accessory Kit and is used by recording studiosand broadcasting organisations.
MULTICORE SOLDERS LTD.
MULTICORE WORKS. HEMEL HEMPSTEAD, HERTFORDSHIRE
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YOUIl TAPE DEALER

CLASSIFIED ADVERTISEMENTS

WIMBLEDON'S
TAPE RECORDER CENTRE
Agents for: FERROGRAPH. VORTEXION, SIMON,
BRENELL, GRUNDIG. PHILIPS. COSSOR. ETC.
GET IT TAPED THE EXPERT WAY—By letting us install your apparatus
TEL-LEE-RADIO
LIBerty 4946
220 The Broadway. WIMBLEDON. S.W.I9

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 rale is 6d. per word with
a minimum charge of 7s. 6d. Box numbers may be used for an extra
charge of Is. 6d. The trade rale is 9d. per word, plus 2s. for a box
number, conditions on application. Send replies to box numbers, c/o
"The Tape Recorder", 99 IVIortimer Street, London, W.I.
Advertisements for the May issue must arrive not later than
April 3rd.
SITUATIONS VACANT

Countrif and Provincial —
BOURNEMOUTH
\ATIO\AL IKAIIIO SUPPLIES
66 Holdcnhurst Road.
Bournemouth
Tape. Hi-Fi <S components
Tel. 25232

Tape Recorder Specialists have a vacancy for a junior salesman
with previous experience. Apply The Manager, R.E.W. Earlsfield Ltd.
266-8, Upper Tooling Road, London, S.W.I7. Tel. BALham 9174/5
Berry's Radio—Vacancy for engineer with technical knowledge of
tape recorders, Hi-Fi equipment, etc. Permanency—good salary,
25 High Holborn, W.C.I.
laboratory Steward required at Kilburn Polytechnic, Priory Park
Road. N.W.6, for Language Laboratory. Should be suitably qualified
by training and/or experience, be experienced in electrical maintenance,
have an interest in tape recording and projection equipment. Knowledge
of business machines advantageous. Salary Misc. IV—£655-£805 plus
London weighting up to £40. Prescribed conditions. Application
forms from Principal, returnable immediately (Quote P.542 TR).

wm
Specialists in High Fidelity
ISO HIGHER BRIDGE STREET

Phone: 2309J
.BOLTON

CHELTENHAM
MODERN RADIO (Cheltenham) LTD.
Service and Hi-Fi Dept.
40/42, St. James Street
Ferrograph, Revox, Tclefunken and Truvox always in stock
TELEFUNKEN appointed Service Agent.
Phone: Cheltenham 21216/7

PERSONAL
Disabled War Ex-Serviceman will undertake in own home, tape
recording, monitoring, dubbing. Same day immediate return. Any
speed 1J, 3i and H i/s. Television or radio news monitoring, etc. All
answered. S.A.E. please. Box Number 366
FOR SALE
"Tape Recorder", Volume I and Volume 2, complete in binders,
good condition. Best offer secures. Box No. 364 (London).

HIGH FIDELITY SOUND EQUIPMENT TASTEFULLY
DISPLAYED FOR YOUR "BROWSE AROUND" ENJOYMENT
All leading makes; Amplifiers, Control Equipment, Loudspeakers, Cabinets, Tuners. Microphones,Tape Recorders
and Ancillary Items in stock or quickly obtainable.
Coventry A District Co-operative Society Ltd., High Fidelity
Sound Section, Electrical Dept., First Floor,Central Premises,
0=f Corporation
Street, Coventry Tel. Coventry 24031-10 lines

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; AKCi
D88 stereo microphone; Shure M33-5 pickup cartridge; two pairs of
S.G. Brown "Type K" headphones. Box No. 364 (London).
"Tape Recorder" first 29 issues, as new. unbound. Best offer
secures. M. Lamb, 52 St. Dunstan's Road, Hounslow, Middlesex.

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

Volumes 1 to 5, complete in binders, perfect. Best offer. Gray,
92 Wcnallt Road, Rhiwbina, Cardiff.
Thirteen 7 in. spools of tape, mainly double play, recorded on
Wyndsor Viscount, and spools only: Five 7 in. eight 5 in., eight 3 in.
Offers to J. Shaw, 126 Leandcr Road, Brixlon, London, S.W.2.
TRADE
Cinesmith Depolariscr 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
dealer or Cinesmith Products, Regent Street, Barnsley, £2 5s. Write
for leaflet.

FARNHAM. SURRF.Y
if Stockists of all the leading makes of High-Kidelity Equipment
★ Comparative Demonstrations
★ Cabinet Manufacturers and Designers
if Personal service and satisfaction guaranteed
if Specialists in custom-built Hi-Fi Equipment
LLOYD & KEYWORTH LTD, The Record Shop
26/7 Downing Street. Farnham, Surrey.
Telephone: Farnham 5534
SURREY AND HAMPSHIRE'S HI-FI DEALERS

Continued
CITY
TAPE

&

ESSEX

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
'phone 66832
30 King Cross Street, Halifax.

BRITAIN'S FINEST

Recorder Repair Specialists

RECORDER CENTRES

See Page 102
131

MONEY TO

BURN? .

Then you won't want to know about us.
Go somewhere else, where they charge you high H.P. rates, charge for delivery, charge for servicing,
have a little stock and even less knowledge and experience of Tape Recorders. And the best of luck.
On the other hand, if you want to save money (or are even downright mean and stingy), HOWARD is
for you—Free H.P. • Free Insurance * 500 Machines in stock, 70 different models on show ■ 10 years
experience as the biggest Tape Recorder Specialists in the country • In short our terms are the best you
can get anywhere.
Cameras, Hi-Fi equipment and Dictating Machines, too!
Write, phone or call in for catalogue, explaining the full mystery of our business. {Free—but of course!)

218 HIGH ST.,
BROMLEY,
KENT
RAVensbourne
4000 & 4477

HOWARD
TAPE

RECORDERS

•

CAMERAS

•

HI-FI

YOr /t TAPE DEALEK

CLASSIFIED ADVERTISEMENTS

LEICESTER
ALL YOUR HI Fl REQUIREMENTS
H.M.V. QUAD LEAK ROGERS
Speakers by TANNOY MORDAUNT LOWTHER
WHARFEDALE GOODMANS.
Tape: FERROGRAPH
REFLECTOGRAPH
SIMON BRENELL
Record Department: ALL LABELS-PARASTAT SERVICE.
LEICESTER CO-OPERATIVE SOCIETY LIMITED. High Street. Leicester.

Pre-recorded tapes. Unique complete catalogue listing all makes,
mono, stereo, 7i and 3| i/s including World Record Club tapes. Call for
free copy or send Is. mailing fee. Dept. T.R.3, Teletape Ltd., 33 Edgware
Road, W.2. Phone: PAD 1942.
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, Paddinglon, W.2. Paddington 5521.

STOCKPORT
FAIRBOTHAM & CO. LTD.
47 LOWER HILLGATE
STO 4872
FERROGRAPH, REVOX, TANDBERG, BRENELL,
SIMON.TRUVOX, SONY, PHILIPS, MAGNAVOX,
GRUNDIG, TELEFUNKEN
All models on comparison demonstration
Evening demonstrations by appointment

A Unique Buy! Recording tape lop brand, 5i in. 1200 ft. 19s. 6d.,
7 in. 2400 ft. D.P. 28s. 6d. P. and P. Is. 6d. per spool. Bargains in all
sizes. S.A.E. for list. E. C. Kingsley & Co., 132 Tottenham Court Road,
London, W.l. Phone; EUSton 6500.
If quality matters consult Sound News Audio Supply for better
terms. 60 page photographically illustrated Hi-Fi catalogue 4s. 6d.
Part exchange, servicing. Your precious tapes transferred to unbreakable L-Ps by specialists. Specify requirements. 10 Clifford Street,
London, W.l.

MANCHESTER
LANCASHIRE
HI-FI
Limited
and now incorporating
The Tape Recorder Specialists
DIXONS ELECTRONIC (Sales and Service)
8 DEANSGATE
next to Grosvenor Hotel

Sound Effects—Castle 45 r.p.m. discs, 8s. each or on tape 18s. 6d.
each including postage and packing. Titles include; (nixed 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.18.
Tclcfunken Three-Speed Model95Tape Recorder(Lisl £61). Unused
but slightly shop-soiled. Reduced to £42 (one only). Lanes Hi-Fi,
8 Deansgale, Manchester, 3.

The Largest Electrical Store in the North

TAPE

An additional micropbooe can be invaluable. Beautifully styled,
high impedance crystal microphone, hand/desk model, less jack plug
10s. 6d. Also fully guaranteed PVC standard-play tape: Two 1,200 ft.
reels £1 10s. Three 600 ft. reels £1 10s. Definitely not seconds. All
prices quoted are post free. Wilmcx (Distributors) Limited, 151
Clapham High Street, London, S.W.4.

i 1 iiiniMiil Sfllmi
¥ 158 NEW BRIDGE STREET.
and HI-FI
' NEWCASTLE UPON TYNE 1
OPEN FRIDAYS TILL 8 O'CLOCK '
Telephone: 29866

RECORDERS

Top Quality Lafayette American Recording Tape; 5 in. 600 ft.
Std. acetate, 9s. 600 ft. LP acetate, 1 Is. 1,200 ft. DP Mylar, 15s. 5i in.
1,200 ft. LP acetate, 15s. 1,200 ft. LP Mylar 16s. 1,800 ft. DP Mylar, £1.
7 in. 1,200 ft. Std. Mylar. 15s. 1,800 ft. LP acetate 16s. 1,800 ft. LP
Mylar, £1. 2,400 ft. DP Mylar. £1 4s. P & P. Is. per spool, C.W.O.
Three or more post free. C. Sharpies, 25 Marsh Drive, Freckleton,
Preston, Lanes.
Prc-Slecp 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, lime switch, pillow speaker,
endless tape cassettes, pre-recorded tapes for learning or therapy,
language courses, etc. Psychology Tapes Ltd., (TR) 16, Kings College
Road, London, N.W.3. (PRI 3314).

WESTWOODS

of

46 GEORGE STREET
PHONE: 47783

OXFORD

PETERBOROUGH. NORTHANTS

Tel: 5643/5644

GAMPKINS RECORD SHOP
RECORD TAPE AND HI-FI EQUIPMENT SPECIALISTS

"Sleep learning", the book essential for go-ahead people. Send
6s. 6d. to York House, Huddersfield.

address

(Continued

15 LONG CAUSEWAY
(IN CITY CENTRE)

^

PLYMOUTH

CRAIGHALL RECORDING STUDIOS
(Geo. Jeffrey Ltd., Edinburgh)
These modem 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

TOM HOLLAND LTD.
102 CORNWALL STREET
Phone 69282
FERROGRAPH, REVOX, TANDBERG. SIEMENS, AKAI, UHER, SONY,
B & O STEREOMASTER. FI-CORD, AND
The largest selection of Hi-Fi equipment in the West

H AM I LTO\ KLVA TIIOMI S
HIGH FIDELITY
-y- . QVIYQISJ ROAD
TAPE RECORDERS •*> LUlNUUfN KCJAU

GEORGE JEFFREY LTD.
23 Earl Grey Street, Edinburgh 3. Tel.: FOU 8389
(Studios: 68 Craighall Road, Edinburgh 6. Tel.: GRA 3685)

SOUTHAMPTON
133

YOUH TAPE DEALER

CLASSIFIED ADVERTISEMENTS
Tape Recorder Cleaning Kit, a new accessory by Nusound.
Includes hypodermic oiler, special oil, cleaning fluid, brush, cloth, etc.
Attractively packaged, price £1 post free. Nusound Recording Co.,
93 Mortimer Street, Oxford Circus, W.l; Telephone MUS 1219.
Lafayette LP Tape (sealed) 5 in. 900 ft. 12s. 6d.; 7 in. 1,800 ft.
18s. 6d. This month's special offer 5i in. 1.200 ft. 17s. 6d. (good quality
unlabelled). All tapes post free and money back guarantee in U.K.
"Speedie Service," 50, Spencer Avenue, Coventry.
WANTED
Lee Electronics. The Tape Recorder and Hi-Fi Specialists wish to
purchase good quality Tape and Hi-Fi Equipment for cash. 400 Edgware Road, W.2. Phone: PADdington 5521.
Highest cash prices offered for good quality Tape Recorders and
Hi-Fi. See our ad. page 00 this issue. R.E.W., 266 Upper Tooting
Road, London, S.W.I7.

SOUTHERN ENGLAND
HI Fl AND RECORD CENTRES
J. F.
SALISBURY
18 QUEEN STREET

SUTTON
SOUTHAMPTON
421 SHIRLEY ROAD

Audio Electronics (Midlands) Ltd.
Specialists in Dictation Mcs.. Tape Recorders, Inter-Com., Tapes and
Accessories
Full After Sales Service on all Equipment
PHILIPS. CRUNDIG, TRUYOX, UHER, ETC.
203 STAFFORD STREET WALSALL
Tel.: 21086

No More "Mike-Fright" when you join Britain's largest, friendliest
Tape Exchange -Worldwide Tapetalk, 35 The Gardens, West Harrow,
Middlesex. S.A.E. for particulars.

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

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

- TAPE TO DISC SERVICES The foUowiog are members of the Association of Professional
Recording Studios who can be relied on to give satisfaction

TAPE EXCHANGES

Rapid Recording Service, 78s. and L.Ps. from your own tapes. (48hour service.) Master Discs and pressings. Recording studio. Mobile
recording van. Manufacturers of the Slecp-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.
ADVERTISERS* INDEX
Agfa Ltd
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JVIJB RECORDING & TRANSCRIPTION SERVICE
specialise in the production of microgroove records from
Professional and Amateur recordings (Acelale copies: Mono and
Stereo pressings). Extended playing limes achieved by controlled
culling 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
I Hanway Place, London, W.l.

Tel: LAN 2156

COMPLETE "SLEEP0MATIC" 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 equipment gladly sent on receipt of postcard.
(We are Ihe pioneers of Automated Sleep-learning in Gt. Britain.)
EDUCATIONAL RECORDINGS LIMITED
(Dept. TR) Zt 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.t and printed for them by Portia Press Ltd., London.

Magnificent

Philips offer you
today's top range
z
!PI!£

of tape recorders

m

EL 3586
PHILIPS
NEW
BATTERY
TAPE RECORDER

EL 3541

EL 3514
PHILIPS
STARMAKER
MAINS TAP:
RECORDER 1

Records and plays back anywhere,
any time—even while being carried.
All transistor for economical running and lightweight portability.
and mainsextras
unit
25 gns. Cai
aval. case
as optional

The first mains tape recorder ever
to feature the new, space-saving
upright styling. Pour track recording and playback.
27 g:ns.

(fyU PHILIPS
FAMILY TAPE RECORDER
This truly remarkable four-track
tape recorder incorporates many
advanced features. An ideal machine for the family man.
36 gns.

philips
^ 3541/H
FAMILY DE-LUXE TAPE RECORDER
All the features of the £1.3541
plus the added advantage of a
leatheroloth-covered wooden cabinet.

EL 3549
PHILIPS
4-SPEED HI-FI TAPE RECORDER
This all-transistor, 4-track, 4-3peed
tape recorder has no equal in the
medium price class. Many professional features.

philips
EL 3534
4-SPEED HI-FI STEREO TAPE RECORDER
-WITH MULTIPLAY
Impeccable stereo and mono sound
plus multiplay—tbe feature that
permits the combination of many
monitored recordings on one track.

42 g:ns,

62 gns

92 gns.

See the complete range at your Philips dealer's
PHILIPS
ALL BEAUTIFULLY
-THE FRIEND OF
MADE BY

THE FAMILY
PHILIPS
PHILIPS ELECTRICAL LIMITED, CENTURY HOUSE, SHAFTE8BURY AVENUE, LONDON, W.C.2
(PIR 4327)
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THE WOHOEB
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 unequalled throughout the world.

BASF magnetic recording tapes are recognized for
qualities of dimensional and magnetic stability, full frequency 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

