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The LINTON is another of the "new look” loudspeakers developed by Wharfedale and styled by Robert Gutmann, F.S.1.A. The cabinet—
made in high density man made timber for reduced panel resonance is superbly veneered. Back radiation is completely eliminated by
special internal treatmenl. A new 8" cast chassis bass unit has been developed by Wharfedale for the Linton. It has a 12,000 oersteds mag-
net and is fitted with a flexiprene roll surround giving a fundamental open baffle resonance of only 43 ¢fs. The lincar performance is such
that the bass distortion is extremely low. A special version of the world famous Super 3 tweeter is combined with a treble control to
compliment the 8" bass unit giving an extremely smooth treble response
up to very high frequencies. The result is a well balanced twin speaker
system of high performance capable of being driven by relatively small
amplifiers to provide adequate volume and fatigue free listening.

Frequency range 40 ¢/s—15,000 c/s.

Impedance 810 ohms.

Power handling capacity 10 watis (20 watts peak)
Size 19" x 10" x 10" Weight 18 Ib.

Finish zebrano veneers or walnut £1 8 7 4
and oiled teak to special order. _ LA
WHARFEDALE WIRELESS WORKS LTD.

IDLE, BRADFORD, YORKSHIRE
Tel. Idle 12356 Grams. * Wharfdel' Bradford

@ Treble control.

® .Sptcial Wharfedale
3" Tweeter unie,

@ Sound absorbent aI.A.F.
limi back "I i

8" bass unit with
Flexiprene roll surround.

@ Cabinet of high densicy
man made timber for
reduced panel resonance.

Free technical folder on the Linton from Dept. R.
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There is always room forimprove-
ment and, as we promised in Feb-
ruary, ATR will from this issue have
a larger page size. Moreover, we
have some interesting editorial to
fill the extra space - constructional
features beginning with an eight-
channel microphone mixer next
month - more tape and travel articles
- more reviews of hi-fi equipment
and tape recorders and up-to-date
news items as the result of faster
production.

Our front cover this month shows
the departure of the ATR Sound Tour
of Denmark with Bob Danvers Walker,
a successful venture but also with
room for improvement. We hope
shortly to announce something very
special about sound tours of this
kind but meantime watch out for the
September issue of ATR which ‘will
contain a full pictorial report on the
trip to Denmark.

The number of entries this year for
the British Tape Recording Contest
has also showed a marked improve-
ment and, as ATR now plays a small
part in this, we look forward to know-
ing and publishing the results at the
earliest possible date.

Finally, a word to tape recorder
manufacturers, distributors and deal-
ers. How about some improvement in
after-sales service? We are still re-
ceiving far too many complaints
about poor service or lack of any
service at all, delays and offhand
treatment. We are particularly con-
cerned about UK distributors of
foreign-made tape recorders and
similar equipment, who fail to make
spares available and in fact provide
no service whatsoever. Once again
we warn readers not to buy foreign-
made recorders unless they are
completely assured about spares and
service, F.C.J.

Editor: F. C. Judd, A.Inst.E. Assistant Editor: Kim Cook. Art Editor: Robert Morley. Production
Director: Denis Curtis. Production Manager: Roy Dennis. Advertisement Director: Lindsay
Masters. Advertisement Manager: E. McKeown. Circulation Manager: David Hughes. Editorial,
Advertising and Subscriptions: Amateur Tape Recording, Haymarket Press Ltd, 86/88 Edgware
Road, London W2, Ambassador 3200, Amateur Tape Recording Is published by Haymarket
Press Ltd.. © 1965 Printed by The Sidney Press Ltd, Bedford. Title registered at Stationers’
Hall, Subscription rates throughout the world 30s. post paid for twelve issues.
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TOP ENGINEERING
TRULY STEREO
TRULY PORTABLE

MODEL X-1V
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12; Ibs with changeable battery.
Fully transistorized.

4 track/4 speed 3" 13" 33" 73"
Crossfield Head.

Up to 16 hours recording on 5" spools.
Price including 2 Dynamic microphones. 1 Battery and charger. 131

Rl
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E. Rarbaek Madsen
World famous autharity and chief of
B & O’s Electro-acoustic Labaratory

. ..when Quality is the First Consideration

Bang & Olufsen—a brilliant combination
of advanced Danish Audio
Engineering and modern Scandinavian design

Beocord 2000 K, prize-winner at the 1964 Hanover Fair, a
Supreme example of B & O audio engineering. The first all-
transistor hi-fi stereo tape recorder with a professional specifi-
cation which has been acclaimed in international trade and
tape-amateur circles for its carefully planned design, advanced
features, and outstanding performance. The BEOCORD 2000 K
is the ideal tape recorder for the enthusiast whose only interest
is perfection, Available in a 2-track & a 4-track version.112 gns.

Beocord 2000 T—The Beocord 2000 is also available as a
portable model with loudspeakers built into the lid and has
exactly the same technical specifications as the Beocord 2000 K.
The lid can be divided; each half forming one loudspeaker
unit and giving a performance fully comparable with two stereo
loudspeakers. This unit is ideally suited for the enthusiast
who insists on the high quality performance of the Beocord
tape recorder in a transportable version. Dimensions 103" high
(including speakers), 173" wide, 14" deep. Price 117 gns.

{ The Beocord 1500—the very latest tape recorder from Bang
and Olufsen. Based on the design of the Beocord 2000 this
new tape recorder is technically identical but does not have
mixing facilities or an output replay amplifier and is intended
for the enthusiast who already owns a high quality hi-fi system
yet desires the inherent qualities of the famous B & O Beocord
2000. The Beocord 1500 is available in a choice of Teak or
Brazilian Rosewood finish. Dimensions 85" high, 17" wide,
14” deep. Price 89 gns.

Available only through appointed dealers of quality, Bang & Olufsen products are an permanent exhibition at our new London Showroom, 70/71 Welbeck Street. London, W.1.

BANG & OLUFSEN U.K. SALES DIVISION

A divislon of Debenhams Electrical & Radio Distribution Co. Ltd.
EASTBROOK ROAD, EASTERN AVENUE, GLOUCESTER. Telephone GLOUCESTER 25634.
Northern lreland Distributor : Messrs, Solomon & Peres Limited, Belfast 1.

6 Distributor for Scotland : Bryterlite Electrical Co. (Glasgow) Limited, Glasgow, C.2.
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How Kodak’s film-coating skills

set today’s highest standard in tape

Kodak know a lot about surface coating. More than any
other manufacturer in the world, in fact. This isn’t really
surprising, because one of the reasons for the unrivalled high
quality of Kodak colour films is the unique evenness of their
emulsion coatings.

Now, Kodak have applied these advanced coating skills to
the manufacture of sound recording tape. The result is a tape
whose magnetic oxide layer is accurate to within millionths of
an inch. No wonder that sound recording engineers all over
the world have acclaimed it as the finest tape ever made.
Play it as soon as you can. You'll be getting a higher signal-
to-noise ratio, better frequency response, a remarkable
freedom from drop-out and print-through, and, above all,
8 fotal uniformity in performance.

There’'s a Kodak Tape for every recorder, of course,
including the world’s only Quadruple Play tape, for use

with battery portables (5% hours playing time on a single
33" reel I). So next time you buy tape, do the sensible thing
and specify Kodak Tape. It will do full justice to your
equipment. And it costs no more.

Post this coupon teday.
Please send me full details of Kodak Sound
Recording Tapes.

Kodak sound recording tapes... the best tapes in the world
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MORE ABOUT
FM TUNERS .......

All tuners have a certain amount of self-generated noise and at
VHEF this noise can be considerable. Once the tuner has been
designed there is very little the user can do to improve the signal
to noise ratio, except to use the best aerial system possible.

Aerials

The aerial is one of the most important and often the most over-
looked part of a receiving system and a poor aerial can spoil
reception even with the very best of tuners. Exaggerated claims
are sometimes made for aerials, particularly those intended for
indoor use. Aerials are controlled by electrical laws and like any
other part of a receiving system no amount of ‘sales talk’ can
change the basic function and performance.

The most common technical claim (and also the most mislead-
ing one), concerns the amount of gain an aerial will provide. A sim-
ple dipole is normally used as a reference when measuring the gain of
aerial systems and is assumed to have gain of 1 (or 0 dB.). Now
in spite of claims saying otherwise, it is necessary to DOUBLE
the size of an aerial in order to double the power gain; therefore
a two-element aerial (dipole plus a reflector) will provide a power
gain of 2 (3 dB), a four-element a gain of 4 (or 6 dB), an eight-
element a gain of 8 (or 9 dB) and so on. The figures quoted in
dB’s refer to power gain and 3 dB is the minimum reasonable
increase in signal level worth ebtaining. Note that although
going from an eight-element to a sixteen-element aerial increases
the gain from 8 times to 16 times, it has only doubled the output,
i.e., a further power gain of 3 dB. Clearly a point is soon reached
where any increase in the number of elements produces no further
advantage in gain.

In areas where the transmitter field strength is high (strong signal
areas) a simple dipole will meet most requirements. Only in fringe
areas (where signal strength is low) will an eight-element aerial

(below) A Belling & Lee ‘H’ type (two-element) aerial for
reception of VHF-FM transmission.

be necessary and for general use a three- or four-element aerial
can be considered as the ideal. The height of an aerial plays an
important part in performance and the aerial should be mounted
high up and as far from nearby buildings, etc, as possible. The
co-axial cable between the aerial and the tuner should also be
of the best quality. Cheap co-axial cable intended for general
TV use will lose half or more of the signal strength for every
100 ft used. The type intended for UHF TV is very good and is
to be preferred. One final point, avoid sharp turns in the co-axial
cable which can also introduce losses.

De-emphasis and pre-emphasis

One method used in the design of FM systems to improve the
signal to noise ratio is to boost the treble frequencies to a higher
level than the middle and bass. This is called pre-emphasis and
is carried out at all BBC FM transmitting stations. By doing the
reverse of this at the receiving end (de-emphasis) the audio
frequency range is restored to the required ‘flat’ response. How-
ever, in cutting the treble, the noise (mainly hiss) is reduced by
the same amount, thus improving the overall signal to noise ratio.

Impedance matching

When reading the published technical data on tuners and ampli-
fiers, some confusion may arise over the matching of one to the
other. For example, a tuner with an output impedance of 6,000
ohms will work quite satisfactorily with an amplifier whose output
impedance is 2 Megohms. How can so large a difference be in
order when we already know that a 15 ohm loudspeaker must
work from a 15 ohm output ?

It is simply a question of transferring power or voltage from
one piece of equipment to another. When power (watts) is being
transferred, as in the case of a loudspeaker, the two impedances
must be the same for maximum power transfer. In the case of
tuners, etc, only voltage is transferred and in general, provided
the output impedance of the tuner is the same or lower than the
input impedance of the amplifier with which it is used, satisfactory
results will be obtained.

Voltage matching
Matching the output voltage from a tuner into an amplifier can be
a problem, but provided the output from the tuner is more than

A three-element aerial for VHF-FM reception.

In very weak signal areas it may be necessary to use an aerial
pre-amplifier like the Belling & Lee type L4301 shown below or the
L4202 (which has a voltage gain of 12 to 13).

www americanradiohistorv com
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that required by the amplifier a match can be made. In the ideal
case both voltages should be the same; i.e., an amplifier requiring
250 millivolts would be a perfect match for a tuner with a 250 milli-
volts output. When the tuner output is higher than that required
a simple resistor network will enable a perfect match to be made.
The procedure is to divide the tuner output (in millivolts) by the
amplifier input (also in millivolts). This will provide a ratio of
one to the other, for example: funer output = 1,000 millivolts
(1 volt). Amplifier requires 100 millivolts:

1,000 0. . 2
100 = 10, i.e. 10 : 1 ratio
) . R2 + R1
Two resistors with values related by R2 = ~aflo where R2

and R1 equals output impedance of tuner. These are connectedasin
Fig.l and will match the tuner to the amplifier. The combined
value of the resistors should be equal to the output impedance
of the tuner. For example, a tuner having an output of 2 volts
at 50 K.ohms required to match an amplifier of 400 millivolts at

2,000
100 K.ohms = 300 = 5. Total resistance to equal 50,000 ohms
50,000
—5 = 10,000 ohms. Therefore, R2 (Fig.1) will be 10,000 ohms

and the 50,000 —10,000 = 40,000 ohms. The nearest standard
values should be used, which in this case are 39,000 ohms and
10,000 ohms. Other examples are shown in the table. The amplifier
input impedance is across R2 and should be allowed for when
calculating the value for R2, but in practice, and provided the
amplifier input impedance is at least five times higher than R2,
its effect can be ignored.

TUNER MATCHING TABLE (SEE FIG.1)

Tuner output input

Millivolts Ohms Millivolts Ratio R1 R2

1,000 (1 volt) 1 Meg. 500 2:1 500 K.ohms 500 K.ohms

2,500 (2-5 volts) S0 K 100 25:1 48 K.ohms 2 K.ohms
100 6K 2 50:1 5-88 K.ohms 120 ohms

2,000 (2 volts) 6K 80 25:1 5-76 K.ohms 240 ohms

The nearest standard value of resistor should be used. In practice,
errors of up to 259 will still allow satisfactory results to be
obtained.

Diagram showing how RI 4+ R2 = output impedance
of tuner, (see formula below).

From RI1

Tuner
Output

To
R2 Amplifier
input
- 9
RI1 + R2 = output impedance of tuner.
R2 = autput impedance of tuner
( tuner output (miﬂi_mhs) )
ampiifier output (millivolts),.
Example: Tuner output == 2 v at 50,000 ohms.
Amplifier output = 100 mV at 1 Mohm,
50,000 50,000
R2 = @ -—E—--Z,mm.
100

RI + R2 = 50,000 okms .. 50,000 — R2 = RI

TAPING FROM

RECORDS

1It has been suggested that the public library which provides a
igramophone record lending service is a ready and cost-free source
(of material for the making up of a personal library of music,
|but stop and think what is involved, not only from the legal
jposition but also from a moral point of view.

‘Let us look at a record label. This normally bears a printed notice
;round the outside edge ‘ALL RIGHTS OF THE MANU-
FACTURER AND OF THE OWNER OF THE RECORDED
"WORK RESERVED. UNAUTHORIZED COPYING, PUBLIC
PERFORMANCE AND BROADCASTING OF THIS
RECORD IS PROHIBITED’, and it means what it says.

The manufacturer and artist

The reason for the notice is twofold. One is that by virtue of the
rights conferred upon him by Section 12 of the Copyright Act,
1956, a manufacturer is entitled ro prevent the unauthorized
copying of his recordings on which he has spent a considerable
sum of money in engagement of artists and musicians, studio
time and equipment and other costs of production, exploitation
and distribution.

Killing the golden goose

The record manufacturers have made it possible to bring into the
homes of the people music from all over the world. In the case
of the work of serious composers it may well be found that the
sales are not sufficient to do more than cover the cost of production,
even if they do that. The manufacturers are therefore naturally
concerned to prevent the re-recording of their discs, as such
action can only result in the loss of a sale. When we consider
that over two million tape recorders have been sold in the United
Kingdom alone, the seriousness of the position can be realized.
However, not only the manufacturers but the artists and musicians
also lose by unauthorized re-recording, as in most cases they
receive payment for their services on a ‘royalty on sale’ basis.
Are we then to reach a position where the extent of illegal dubbing
will be such that it will no longer be economical for record com-
panies to produce discs covering the whole field of music? In
other words, will the golden goose be killed ?

The composers

The second reason for the notice is that a manufacturer is per-
mitted to record a copyright musical work or other material only
under a restricted licence which does not permit the re-recording
thereof by another party. The arguments against the unauthorized
re-recording of a copyright work reproduced on a commercial
disc or tape is that the composer, lyric writer or other copyright
owner is by law entitled to a royalty on all sales. Illegal copying
is not only an infringement of the recording right in the work,
but also deprives the copyright owner of payment of royalty.

How to obtain licence

Application for permission to re-record from or dub a commercial
gramophone record should be addressed to the Copyright Depart-
ment of the manufacturer concerned.

In the case of a musical work which may be reproduced on a
commercial gramophone record, almost all British and American
as well as many other copyright owners are represented by
Mechanical-Copyright Protection Society Ltd, Elgar House,
380 Streatham High Road, London SW16, which Society is in
a position to issue licence to record on payment of a nominal

. R1 = 50,000 — 2,500 or 47,500 olms (47 K.ohms)

licence fee. Special terms have been arranged with the Federation
of British Tape Recording Clubs for its affiliated clubs and
individual members.
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THE MARRIAGE
OF TAPE
AND SLIDE

Gordon J. King

Sometimes it is necessary to produce a relatively large number of im-
pressions of a particular tape record bearing control pulses for operating
a semi-automatic slide projector. This may be necessary where tape and
slides together are used in commerce and industry.

As an example, a manufacturer of, say, an electric typewriter may feel it
desirable to supplement his service manual with a set of colour slides and
a corresponding tape to reveal to his service agents, in greater detail than
the printed page and ordinary drawings of the manual, specialized and
complex operating procedures and adjustments.

A number of slide sets and tapes may thus be needed, and these may be
sent in particular to overseas agents who are furnished with the necessary
tape player and slide projector. In this way it has been discovered that a
greater efficiency of service is achieved, especially where the main service
department is many miles away from the agent. (Tape recorder manu-
facturers might employ this idea. Ed.)

Another practical example is in the field of overseas missionary work.
On-the-spot photographs and tape recordings are taken and after pro-
cessing these are sent as complete tape/slide programmes to various
parts of the world. In both cases, then, a number of impressions of the
tape record are required.

The master tape is easily reproduced, of course, by ordinary dubbing
processes, but one problem is that the high-frequency control pip is
likely to suffer attenuation by high-speed dubbing. I investigated this
problem in an effort to find a different way to synchronize the slides with
the tape. The method I sought had to be inexpensive and easily workable
by non-specialist operators using standard equipment.

Audio-controlled slide-change unit

After months of experimenting it was found that any recorder without
any modification whatever could be arranged to change the slides by
utilizing deliberate pauses between the commentaries of the slides.
In other words, the deliberate pauses were processed so as to form
a control signal for operating the slide projector.

The circuit had to be insensitive to variations in audio signal level and
also to natural pauses in the commentary. Eventually a system as
depicted by the block diagram in Fig. 1 was evolved.

The amplifier/limiter stage receives the audio signal from the taped
commentary and produces an output into the signal rectifier. Owing to
the limiting action of this stage, the amplitude of the signal applied to the
rectifier is substantially constant from very low-level signals to maximum
peak audio signals. Thus, the dc output from the rectifier is constant
irrespective of how the level of the audio signal varies.

Adjustable time-constant

The dc voltage produced by the signal rectifier is applied across a time-
constant circuit, the value of which is adjustable. In effect, the dc voltage
due to the audio charges a capacitor and this capacitor is discharged
over a predetermined time through a resistor, the value of which is
selecljlgld by the variable time-constant control. This is termed the "pause
control’.

The rectifier circuit is arranged in such a manner that the charge across
the capacitor is negative with respect to chassis or the ‘earth’ line. This
charge is applied to the control grid of a pentode valve so as to hold it in
anode current cut-off. Since the anode of the valve is loaded into the
winding of a relay, the relay is de-energized as long as there is a certain
level of charge in the capacitor. When the has almost all leaked
away through the time-constant resistance, the control valve conducts,
energizes the relay and changes over the contacts so as to provide
switching for the projector.

10 Thus, to recapitulate, the audio commentary sustains a constant dc

charge across a time-constant circuit which holds the control valve in
anode current cut-off. During natural pauses in the commentary, the
charge does not fall sufficiently to cause the control valve to conduct.
However, the deliberate pauses introduced between each slide are that
much longer than the natural pauses and the charge across the time-
constant circuit falls sufficiently to bring the control valve into conduc-
tion and so activate the relay, the contacts of which operate the slide
projector. In that way, then, the projector is instigated into a slide-change
cycle solely by reason of deliberate pauses introduced between each
commentary. Control pulses and all the associated complications are
completely avoided.

The ratio of deliberate pause time to natural pause time is in the order
of 5to 1, but the time-constant is made adjustable so as to cater for a wide
range of deliberate pause times.

Pause time

The pause time is determined either before a tape is made or after editing

simply by sliding-in equal lengths of unrecorded tape or leader tape
each slide commentary. If the pauses are actually introduced

during the recording of the commentary, this is easily done by ceasing

to record for a period of 3 to 4 sec or what other pause period may be

decided upon.

The slide change unit also incorporates a manual slide-change press
button and also a switch that de-energizes the relay while it is in the
‘manual’ position. The exercise, then, to produce a tape to correspond
to a slide programme is as follows.

The slide-change unit is switched to ‘manual’ and the first slide displayed
on the screen. At this time the tape recorder is put into action and the
commentary corresponding to the displayed slide is recorded. At the
end of the commentary the manual slide-change button on the slide-
change unit is depressed so as to change the slide. During this period
no modulation is applied to the tape. As soon as the slide-change cycle
is concluded and the next slide is displayed on the screen the commentary
for that slide is started. By adopting that technique the slide-change
cycle is automatically related to the time of the deliberate pause.

It is possible to apply a very low level of background music, for instance,
during the deliberate pause period, provided the amplitude of the signal
is well below the limiting level of the slide-change unit. In practice, it
has been found that a background some 20 dB below the average level
of the commentary fails to have any effect on the charging of the time-
constant.

The background music can often advantageously accompany the spoken
commentary, and its level should be adjusted accordingly during the
deliberate pause period. If required, a mixer and a source of background
music can be introduced at the input to the tape recorder when the
tape is being made.

To synchronize the slide changes to the tape during playback, the pro-
jector is set up to display the first slide, the tape recorder is started on the
first commentary and the switch on the slide-change unit is set to
‘manual’, About half-way through the first commentary the time-
constant will have charged fully, allowing the switch to be set to ‘auto’.
Under that condition the tape takes control of the slide changes, the
slides changing automatically during the deliberate pauses between the
commentaries.

Circuit description

The basic circuit of the device is given in Fig.2. Here V1 is the amplifier/
limiter valve, V2 the relay control valve and the D1 the signal rectifier
diode. The time-constant is formed by R1 + R2 and Cl1 and transformer
T1 feeds signal from the amplifier to the rectifier. Cl thus charges up so
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Fig.3. [Front view of the AVD pause-operated slide-change unit.

Fig4. Inside-top view of the AV D pause-operated slide-change unit. s . 2

Fig.5. Complete outfit for tape[slide programme, incorporating j .0 PAUSE TIME

the AVD pause-operated slide-change unit. . ‘;(‘::‘\\
\ = < -'\ -

A

The Marriage of tape and slide (continued)

that the control grid of V2 is held negative (the valve being held at cut-off)
during the commentary.

V1 functions as a limiter partly due to grid current in R3 and partly
because of the bias fed back from the time-constant circuit. The value of
R4 also influences the limiting action.

When V2 conducts, during a deliberate pause, the relay energizes and
contact Al closes. This instigates a slide-change cycle.

At that time contact A2 also closes. This puts the diode D2 in series with
the 6-3 volt heater supply, thereby rectifying the supply and charging C2.
A negative voltage is thus applied to the control grid of V2, the effect
of which immediately pulls V2 away from conduction and charges C1.
All this happens during the pause period and finally sets up the con-
ditions which exist during a commentary. This means that when the
next commentary commences Cl is already charged and there is no
danger of V2 falling out of cut-off before the commentary has been
running for a sufficient period to charge CI.

The action, then, during a deliberate pause is that contacts Al and A2
make and then almost immediately break, but Al is closed for a sufficient
period to operate the slide-change action of the projector, this being
aided by the capacitor connected across Al.

Auto timing

Another feature given by the supplementary charging circuit is that the
unit can switch the projector automatically and at intervals determined
by the set time-constant even when there is no audio signal applied. This
is because C2 charges (and thus charges C1) when V2 falls out of cut-off.
V2 is then immediately pushed into cut-off again by the charge and
remains there until the charge has leaked away through R1 and R2, at
which time the switching cycle repeats. This action is useful should one
wish to show a programme of slides without direct synchronization to
a taped commentary,

The unit is designed to limit with an input signal in the erder of 50 mV.
This signal can be obtained either from the ‘menitor’ socket or the
‘extension speaker’ socket of any tape recorder. This is the advantage
of this system; it requires no complicated connections or oscillators.
Indeed, it is possible to achieve the synchronization without any electrical
connection at all. A microphone is in this case connected to the ‘audio
in’ socket on the unit so as to pick up signal from the loudspeaker of the
tape recorder employed for the commentary. For this application either
a separate microphone amplifier stage is required in front of the slide-
change unit or a pre-amplifier between the microphone and the unit.
Fig.3 shows the very attractive appearance of the complete unit. Fig.4
shows the inside top and Fig.5 the set-up of a complete system of tape
recorder, projector and slide-change unit ready for delivering a tape/slide
programme.

Acknowledgments
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Director of AudioVision Developments (Oxford) Ltd, for permission to
publish details of the pause-operated slide-change unit and for the
photographs used in this article. Thanks are also due to helpers with the
project, including the engineer responsible for the supplementary
charging circuit and the prototype engineer for his assistance.
The unit was developed by the author for AudioVision Development
(Oxford) Ltd and is the subject of a full patent application. Further
details of the unit can be obtained from the above company at the New
Road office at Brixham, Devon.
Next month we shall consider the circuit of a unit that operates by the
recording of pulses on the tape. We shall also see how tape and slides
12  serve in industry and education.
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AT LAST!
Automatic slide/sound synchronisation
at a realistic price!

Lucky you — now you can liven up your slide
shows with a professionalism that all your
friends will admire. Now your running com-
mentaries can be automatically synchronised
with every slide you show — not only will your
audience enjoy themselves more, but you too,
are able to sit back and relive the occasion |
And this undeniable luxury costs so little—only
15 gns. With Philips Slide Synchroniser your
automatic slide projector is operated by
impulses on the tape. The height of the
Synchroniser can be adjusted to match that of
your tape recorder. It's simple to use — only
two push-buttons. For details of all the other
features and uses that make Philips Slide
Synchroniser such superb value for money,
write to the address below. It could open the
door to a whole world of entertainment for you,
your friends and your family |

PHILIPS SLIDE SYNCHRONISER ONLY 15 ens
FOR AUTOMATIC ENTERTAINMENT

— |’ PHILIPS
i -the friend

of the family

PHILIPS ELECTRICAL LIMITED (DEPT.TR), CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2.

13
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THE THINGS
YOU SAY

1 read your article *Something Is Rotten’ (May Issue) with great interest.
I must say I agree whole-heartedly with the panel concerning the lack
of enthusiasm in amateur tape recording.

I have had several mains-operated machines, but I must admit that since
getting my portable I have had far more fun and my interest in recording
has increased so much that I can't go anywhere now without my portable
slung on my shoulder.

As for people not being willing to talk into the microphone, this is
ridiculous. They will talk, and so easily too. Among my favourite tapes
is one recorded in a Lancashire bakery at about 8 o'clock one night.
Without my portable T would never have been able to capture the true
scene — the dialect, the machinery thumping away in the background,
and the delightful conversation that needed so little prompting. Even
though I have played this back many times now, with each new hearing
I can pick up some small sound or inflection that I hadn’t noticed
before.

I hope your article has brought home some of this to your readers, or at
least made some impression on them of the vast capabilities of portable
recorders.
Lyneham, Wilts

K. Hardman

...0rNot?

Your printed discussion ‘Something Is Rotten’ (May issue), while being
very interesting, was surely incomplete. Your three experts did not even
mention the obvious ‘creative’ use of a tape recorder, as used by many
hundreds of cine and still photographers (slides) throughout the world
today.

True, just as there are millions of tape recorders lying about, so there
are millions of cine cameras lying about — neither being used for ‘cre-
ative’ work.

The same arguments apply to both hobbies, but the serious cine user
combines the two in producing films with sound on tape.

I would have thought that this point would have been mentioned if only
in passing by your experts, Messrs Eckersley, Bradley and Cook.
And what about the thousands of tape recorder owners who use their
machine principally for tape correspondence? Whilst this may not be
considered to be ‘creative’ recording, it is very widely used as a personal
means of contact between peoples and a great influence to international
understanding.

I would sum up by saying that things are not as rotten as they appear
to be to your three-man panel - if it’s entries they are after for the tape
contest, then ADVERTISE! Who knows of the competition outside the
readers of this magazine ? Precious few! Take a lesson from the amateur
cine magazines — the national cine competitions draw hundreds of
entries each year and the two major competitions (Top 8 and Ten Best)
get public showings.

More efficient organization is needed — tape recording is not getting this.
Weymouth, Dorset R. J. Shipman

Certainly many mains machines are used for straightforward com-
mentary to films and slide shows, but surely if you want an authentic
background commentary or soundtrack you will have to get out and
about with a portable as suggested in this discussion. Tapesponding too
is much enlivened by the inclusion of local sounds, dialects, etc., re-
corded out-of-doors.

As regards advertising, publicity of any sort on a national scale is
extremely expensive and, as was emphasized on page 11 of the May
issue, manufacturers are far more willing to spend money on camera

14 and film publicity than they are on tape and recorder advertising.

Portables Abroad

I have just bought your magazine for the first, but certainly not the last,
time, and have been particularly interested in the various articles on
outdoor recording with portables.

I bought my Philips EL 3586 specifically to record soundtrack for a film
on my holiday in Spain.

Will the temperature (85°+) affect my recorder, tapes batteries and/or
microphone? Will my present mic be good enough or should I change
to the LV 59 as John Bradley has done? Will I need a reflector and/or
extra lengths of microphone cable and will the shoulder carrying case
supplied with my machine be strong enough? Also when I record
Flamenco dancing, etc., should my microphone be on the floor or will
vibrations spoil the recording? I hope these questions from a pure
novice will not annoy your obviously further advanced mind. One can
learn only by experience and asking others who know, and therefore
any advice you can give me would be very much appreciated.

Halifax, Yorks T. Simpson

These are questions which must bother many a first-timer taking a
portable abroad. Certainly the temperature should not affect your
equipment in any way. Your present microphone and the LV 59 are
quite comparable in quality, but with your present mic even slight move-
ments of the hand will be reproduced in sound on the tape and will need
careful editing out if you are to produce a really good sound commentary.
A reflector is not really necessary but you could take one spare length
of cable, preferably of about 20 ft fitted with three-pin din plug and
matching socket. Your carrying case may well need strengthening and
this is done quite simply by taking the strap right round underneath the
recorder and stitching it to the case. When recording Flamenco dancing,
never put the microphone on the floor as this will certainly pick up far
too much vibration. Try standing the mic on a table on a small pile of
tissues to muffle any vibration. Finally, for a newcomer with only one
machine editing is much easier if you record using one track only.

Copyright
The reproduction in your May 1965 issue of the leaflet on Copyright
published by the Performing Rights Society Ltd is appreciated by this
Society, setting out as it does the correct legal position in connection
with the recording of music, and it is hoped that your readers will take
due note of this,
Your own magazine and others have often in the past carried articles
on copyright, some more well informed than others, but as is evident
from the letter from one of your readers published in the May issue, the
position is still not understood either from the legal or moral standpoint.
I am therefore enclosing an article prepared by myself which deals with
a certain aspect of recording which is known to exist from the admission
of many who write to this Society for information and advice, and it is
hoped that you will be able to find space for this in a future issue of
your magazine. I would mention that the article has been read and
approved by an official of the gramophone record industry.
Your co-operation in making known our views would be appreciated.
London SW16 Mechanical-Copyright Protection
Society Ltd

The article sent to us by the Mechanical-Copyright Protection Society
Ltd is reproduced in full on page 34.

Amendment

With reference to your article ‘Audio View' in the May issue of ATR,
my Board note that you refer to the decision of this company not to
participate in the Audio Fair this year, and you also state that the
reason for this was that it no longer benefited us.

I think it would be fairer to the organizers of the Audio Fair to inform
you of the reasons behind this decision.

1. We have our own Grundig showroom situated in the West End
about two miles away from the Russell Hotel. Here excellent facilities
exist for the demonstration of all our products, including the provision
of an excellent hi-fi lounge. We consider that these facilities, which are
available to the public all year round, provide first-class conditions for
judging the quality of our products.

2. We had already reserved considerable space at the International
Radio Show, which was to be held at Earls Court in the autumn.
Unfortunately, this show has now been cancelled, and we shall now
be holding instead a full-scale trade and public exhibition at our London
showrooms.

It was entirely because of the above arrangements that we felt it quite
superfluous for us to exhibit at the Audio Fair this year.
London SE26 J. Wagner
Managing Director, Grundig (GB) Ltd
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I’'m glad
you're going
to use our
recorder—
you might
find out
what’s
wrong
with it!

MY HIRST
TAPE

GAME OUT
BACKWARDS

No—this
is an old
gas fitting,
too...

¢

With unusual modesty, I can claim to be a pioneer in making tapes for
educational purposes. And by ‘pioneer’, I mean that I learned the hard
way, making all those mistakes that even the most junior member of the
Lower Tooting Tape Club would avoid these days. For about three
years I worked for a well-known educational organization, and, being an
enthusiast in the matter of tape recording, I proposed that we open an
‘audio-visual aids department’. My chief, realizing that the quickest
way to peace and quiet was ready agreement to my suggestion, gave me
his blessing. But he added that I would have to prove the value of
educational tapes before the Powers That Be (i.e. the management
committee) would give permission to buy recording and dubbing equip-
ment. The first tape was a discussion on the merits of advertising, in
which three ‘experts’ gave their points of view, and I went to Man-
chester to make this memorable tape. I say ‘memorable’, because that
day was punctuated with disaster — the train was late, I felt sick, and,
when I arrived at the offices where the recording was to be made, I
discovered that substantial demolition work had just commenced across
the road. You could hear the noise the other side of the city.

However, the experts, carrying sheafs of notes, turned up, and we
gathered in the Board Room. Then I discovered that there were no power
points in the room - all lighting was by sealed fluorescent units, and
heating was centrally controlled. We marched around the building,
looking in room after room. My Manchester ‘helper’ — Sidney — made
various suggestions, most of which made matters worse. He had, for
example, suggested that I use his tape recorder, which had recently been
serviced, and was, he said, in wonderful shape. It was, however, a very
substantial machine, and I soon wearied, wandering around the building,
demolition noises crashing and thundering off, looking for a power point.
But we made the recording in a room on the ground floor, although, on
return home, I had to go to bed for a few days. Severe nervous strain,
the doctor suggested. This was probably ‘shock’, caused by the dis-
covery that the recorder so generously provided by Sidney was an early
Grundig with non-standard tracking. In short, playing the tape back on
any other machine produced a wonderfully clear signal . . . backwards!
Eventually, some kind friends in the Nottingham Tape Club managed
to produce one or two copies for standard playback, but this was a
complicated matter. As they said: “You're bound to lose quality doing
that!’

That early traumatic experience gave me a new confidence, however,
summed up in a tape adaptation of the Boy Scout motto, ‘Be Prepared
for anything — if it can go wrong, it will!’ For example, I discovered that,
however much you explained the necessity for a convenient power point,

information regarding voltages, etc, and, above all, relative quiet, people
often missed the point. I remember making a tape in a splendid confer-
ence room in the centre of London - a luxurious place in the offices of a
newspaper. The only problem was the clock set in the wall. It gave a
slow, deep, thoughtful ‘tick . .. tock..." which came out, as clear as
Big Ben, on tape. And nobody seemed to know how the clock could be
stopped. So, as my speakers (humanwise, not stereo) produced their
opinions, I stood on a chair, and pressed large sheets of cardboard over
the clock, in a not entirely successful attempt to ‘smother’ its ticking.
Every tape had its problems. Borrowed recorders (even new ones)
suddenly became temperamental, a forgotten telephone under the table
would ring in the middle of the discussion, ambling office girls would
crash into the room, having failed to see several warning notices placed
on the door outside. Yes, I was a pioneer all right; I knew just what
Daniel Boone must have felt like!

The most amazing experience of all took place at Leicester. I had been
despatched to a meeting hall to record a conference held by a women’s
organization. As this hall was being painted in a ghastly yellow (enough
to make any recorder go haywire) I realized that this wasn't a good
omen, Then I had to move a substantial quantity of folding chairs to
reach the power point. Eventually, when the conference began, I regained
a little confidence when the most terrible noise came from outside. A
large number of heavy-booted schoolboys crashed their way upstairs
and into the room above us. They were on some kind of tour, and a
meal was being provided for them at the hall. Most of them appeared
to stamp their feet on the floor with every mouthful. It was like trying
to record poetry in the middle of a herd of stampeding buffalo. The
ladies did their best for me, of course, talking at the tops of their voices.
Indeed, this may have unnerved them, because an argument broke out,
some of the members accusing others present of ‘incompetence’ and
‘apathy’. So, when I came to the end of the LP tape, I quietly packed up,
and crept away. But we were able to use that recording, much to my
surprise. One person asked me how I'd managed to get the special sound
effects.

And one or two people commented that the tapes I made were so much
clearer than others borrowed for educational work from other organiza-
tions. Heaven knows what problems those other organizations must have
faced ... ! Yes, I've often thought that overcoming the problems in
getting those tapes completed might have been worthy of a Duke of
Edinburgh award (with proper respect, of course!). They also serve who

only stand and tape.. .. D. Lazell
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STEREOPHONIG BROADGASTING

H. Burrell Hadden traces the development of modern

Stereophonic disc and tape records have
become increasingly popular in the last
few years, and I understand that the sales
of stereophonic discs of serious music
are now as great as, and in some cases
more than, those of monophonic record-
ings. All this is as it should be, since there
can be no doubt that a good stereophonic
recording must be better than a good
‘monophonic one of the same performance.
This increasing interest in recorded mate-
rial makes it more imperative that stereo-
phonic broadcasting should quickly be-
come a normal part of domestic entertain-
ment. For some time all the radio organi-
zations in the world have been working
towards this end, and in the USA stereo-
phonic broadcasting has been an accepted
thing for over four years. At the time of
writing there are over four hundred
stations broadcasting stereophony in that
country. The system used was chosen
after an exhaustive series of tests carried
out by the Federal Communications
Commission (FCC), the body controlling
all broadcasting in the USA.

In Europe, the start of regular stereo-
phonic transmissions has not been as
rapid. It is obviously very desirable that,
if it is at all possible, all the different
countries of Europe should use the same
transmission system, so as to make the
interchange of programmes easier, and
to enable the receiver manufacturers to
make a standard type of circuit which will
operate in all countries, thereby reducing
the cost. The two bodies responsible for
the co-ordination of ideas and techniques
in European Broadcasting are the Euro-
pean Broadcasting Union (EBU) and the
International Radio Consultative Com-
mittee (CCIR), and these bodies have
also been studying all the available trans-
mission systems in order to discover
which would be the best for use in the
crowded conditions on this side of the
Atlantic. So far, no final decision has
been reached, but of the many systems
considered the American system, known
as the General Electric/Zenith, or ‘pilot
tone’ system, is the most favoured. Pending
a final decision, however, it seems un-
likely that there will be any general com-
mencement of regular stereophonic broad-

16 casts in any of the member countries of

these organizations. The BBC in this
country has officially recognized the ad-
vantages of stereophonic sound, parti-
cularly in the field of music, and has said
that it will start a service when a suitable
system has been agreed. In the meantime
it is continuing with its experiments with
the pilot tone system, and building up
the very necessary expertise in the studio.
Other countries, notably Western Germany
and Holland, have gone rather further
with regular daily experimental trans-
missions, and in Holland these are an-
nounced in the weekly radio journals,
stereophenic transmissions in normal pro-
gramme hours being marked with a large,
unmistakable ‘S’. These countries are both
using the pilot tone system, and in Holland
it is now possible to have a choice of two
different stereophonic broadcasts taking
place at the same time.

Before describing the ‘pilot tone’ system
in detail, it may be appropriate to go
over briefly the various other systems
which have been proposed for stereo-
phonic broadcasting in the past. In the
earliest experiments, which, incredibly
enough, took place in the early 1920s, two
complete medium-wave transmitting sys-
tems were used, with one channel on one
carrier and the other on the second. This
system gave fairly good results on head-
phones, using the simple omnidirectional
microphones then available, but it must
be remembered that the basic work on
microphone technique was not carried
out until some ten years later. It was this
system, using two complete transmitter
chains, that the BBC adopted when they
recommenced experimental transmissions
in 1958. Whilst this system can give ex-
cellent stereophonic reproduction, a broad-
casting organization has also to consider
the many monophonic listeners to the
programme, and if the stereophonic
listeners are to hear good stereophony
neither channel alone will give an ac-
ceptable sound for the monophonic ones.
It is, of course, possible to degrade the
stereophonic signals so that both classes
of listener can receive a fairly good signal,
but this cannot do real justice to either.
If this system is adopted for stereophony,
a third channel would be necessary,
carrying the same programme material

www americanradiohistorv com

stereo broadcasting systems

for the monophonic listener. This would
clearly be most uneconomic, both in
transmission equipment, and in broad-
cast channel space.

Various systems have been proposed to
overcome this difficulty, so that both
stereophonic listeners and monophonic
listeners to the same programme can have
the best possible reproduction. These are
known as ‘compatible’ systems, and all
manage to combine both stereophonic
channels on one radio carrier in such a
way that the monophonic listener hears
the sum of the two channels, a signal which
can, in most cases, give perfectly satis-
factory reception.

The earliest of these systems, for use on
medium wave amplitude modulated trans-
mitters, made use of the fact that AM
transmissions produce two ‘sidebands’,
one above and one below the frequency
of the carrier (fig.1). In normal mono-
phonic broadcasting both these sidebands
carry the same information, but in this
system of stercophony one channel was
transmitted on the upper sideband and
one on the other. The stereophonic re-
ceiver could separate the two signals,
but the monophonic one merely repro-
duced them simultaneously. Unfortunately,
the system was only capable of mediocre
fidelity in reproduction, and so was not
adopted.

All the other compatible systems are
designed for operation on VHF trans-
missions, and they all depend on the use
of a supersonic subcarrier. The differences
in these systems are in the way in which
the subcarrier is modulated, and in the
way in which the receiver is locked to the
transmission. In every case, the main
modulation of the transmitter is by the
sum of the two stereophonic channels,
so the ordinary monophonic listener will
hear the compatible programme. The
additional information required so that
the stereophonic receiver can reconstitute
the two stereophonic channels is trans-
mitted as modulation of the subcarrier,
and both sets of information, main and
subcarrier, can be either of the amplitude
or frequency type. So various permuta-
tions are possible.
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The modulation signal for the subcarrier
is, in all these systems, composed of the
difference between the two channel signals,
so that after the receiver has extracted
both the main, or sum, signal, and the
subcarrier, or difference signal, these two
must be subjected to a further sum and
difference circuit in erder to extract the
original channel signals. If the channel
signals are A and B, then the system is:

(A+B) , (A—B) _
2 T3 A

(A+B) (A—B)

2 2 B

The first system of this type was proposed
by Crosby, and in this case both the main
and the subcarriers were frequency modu-
lated. Fig.2 shows, in block form, the
transmission and receiving schematics.

A somewhat different system, using time
division multiplex, was developed by
Browne, of the Mullard company. At
first this might not seem to be a subcarrier
system, but in fact it can be considered
as such. As proposed, the method employs
a high-speed switch, operating at 32 kc/s,
which switches first the left, then the right,
signals alternately to the transmitter. A
monophonic receiver not equipped with
a similar switch will reproduce the two
signals on its one loudspeaker so rapidly
that the listener can hear only one sound,
effectively the sum of the two. The stereo-
phonic receiver has a second switch,
synchronized with the one in the trans-
mitter, and this directs the left-hand
signal to its appropriate amplifier/loud-
speaker combination, and similarly the
right (fig.3). As mentioned above, it is
possible to show that this system is the
equivalent of a subcarrier system with the
subcarrier amplitude modulated.

The pilot tone system, developed by the
General Electric and Zenith companies
in the USA, is a variation of the amplitude
modulated subcarrier system just des-
cribed. In this case, however, the sub-
carrier itself is suppressed, and only the
sidebands of the amplitude modulation
are frequency modulated on to the main
carrier, along with the sum signal (fig.4).
The subcarrier in this case is at 38 kcfs,
and a pilot signal, from which the system
gets its name, is radiated at 19 kcfs so
that the receiver circuits can decode
the stereophonic signals.

Of all the systems described, the pilot
tone system has some advantages, both
for the monophonic and the stereophonic
listeners. One of the great problems in all
the systems is that the signal to noise
ratio, for both types of listener, is worsened
by the fact that more information has to

(continued overleaf)

Fig.1. AM double
sideband system

CARRIER

LOWER SIDEBAND
CHANNEL A

UPPER SIDEBAND
CHANNEL B

A
——
SUM
AND
DIFFERENCE
SUBCARRIER
B GENERATOR
—— AND
FREQUENCY
MODULATOR
(a)

(A+B)
+SUBCARRIER

MAIN
FREQUENCY
MODULATOR
DRIVE

TRANSMITTER

FREQUENCY
MODULATED
SUBCARRIER

MAIN
RECEIVER

Fig.2. The Crosby system
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Stereophonic Broadcasting (continued)

be impressed on the carrier. In the present
case, it has been found that this deterio-
ration is less than in any of the other
systems. In fact, for the monophonic

(A+B)(A-B)
AM,
SIDEBANDS
L7 eitor

listener the degradation may be as little A i(mg) PIL
as 1 dB, but on an average 4 dB is more -] o
likely. For the stereophonic listener the SUM
degradation will be of the order of 15 dB, AND (A-B)AM.
and in some circumstances this might DIFFERENCE SUPPRESSED SIDEBANDS + PILOT
cause a decrease in the effective service -E-- (AEB] CARRIER  Lo-gn-
area of the transmitter. However, in MODULATOR
B

most cases, the difference can be over-
come with a more sensitive receiver,
together with an improved aerial system.
This should present little difficulty, since
the stereophonic listener, having already
spent more money on his extra amplifiers
and loudspeakers, would presumably be
prepared to spend a little more to achieve
satisfactory reception. As listeners who
have heard the experimental transmissions
on this system carried out by the BBC
will agree, the results obtainable are
certainly well worth while, and amply
justify the added expense involved.

REGORDING

DOUBLER A9 kels
PILOT SIGNAL

19 kels
OSCILLATOR

Fig.4. Zenith|General Electric
rransmission system

mAIW when and where to record in August

Old Customs being observed this month seem to have a
special bias towards sound rather than sight, the most
obvious example being the National Town Criers' Champion-
ship at Hastings (21). The Blessing of the Fishing Fleet at
Whitby (29), the Plague Commemoration Service at Eyam
(29), and the 'Relief of Derry' pageant at Londonderry (12)
are others,

Aviation takes a bow this month with two famous air races.
The Middleton St George Air Races (6, 7) cover an 81-mile
circuit, starting and finishing at Middleton St George, while
the celebrated King's Cup Air Race takes place at Bagington,
near Coventry (20, 21).

Highland gatherings should provide the focus of attention
for recordists in Scotland. The MacLeod Parliament at
Dunvegan Castle, Skye (29 July-3), the Clan MacPherson
Rally at Kingussie and Newtonmore in Inverness-shire (6-8),
the Highland Games at Edinburgh (21), and the Cowal High-
land Gathering at Dunoon (27, 28) should provide a good
skirl of the bagpipes.

Engines ancient and modern can be heard at a number of

centres throughout the country. The Bank Holiday car race
meeting at Brands Hatch (30), the Ulster motor cycle Grand
Prix at Dundrod (7) and the International Hutchinson 100
races at Silverstone (14) provide the internal combustion
noises, while the National Traction Engine Club Rally at
Witney (21-22) should produce engine sounds reminiscent
of a more bygone day.

Carnivals are still with us. This month it's the turn of Canter-
bury (6), Dover (4), Herne Bay (12), Lytham St Annes (21-28),
Mitcham (12-14), St Neots (23-28), Southend (14-21), South-
wold (4), Totnes (294 September), and Weymouth (18).

Son et Lumiere at Southwark Cathedral continues through-
out the month, to celebrate the diamond jubilee of the diocese
and the Cathedral. This is a 60-minute production entitled
‘The Four Seasons’, and traces a history studded with
histarical figures including Thomas a Becket. The programme
is recorded on twelve-track tape, of which only six tracks are
used —two for stereo sound signals, one for special sound
effects, and three control the lighting control relays. This is
the only Son et Lumiere display scheduled for showing in
London this year, and is well worth a visit.
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ANOTHER

& (RECOTAPEl SPEGIAL OFFER

F E  5Ess, WONDERFUL
R E MONO OR STEREO
MUSIC TAPE

WITH EVERY 5" 900ft REEL OF
(WHICH COSTS ONLY 24/-)

YOU GET THIS
MUSIC TAPE-FREE

wieh FioeLiTy (€S [RECOTAPE

SOUNDS
SPEGTAGULAR

SYD BERMAN AND HIS

SOUND STAGE
SYMPHONY

CAPRICCIO ITALIEN
GRANADA
HORA STACCATO

SOUNDS SPECTACULAR. That's just
what it is; fascinating orchestrations of
Tchaikovsky's Capriccio ltalien, Granada
and Hora Staccato in multi-channel
sound, available in Mono and Stereo,
2 track or 4 track, 33 or 71. Just state
your needs,

RECOTAPE PRICE LIST

STANDARD  LONG DOUBLE TRIPLE
PLAY PLAY PLAY PLAY

3 5~ 76 Il)- 25/-
5 19/~ 24/- 37/6 63/-
53" 24/~ 30/~ 5I/- 69]6
77 30/ 42/~ 63/~ 1186 |

THE LOWEST PRICED
HIGH QUALITY TAPE

HIGH FIDELITY RECORDING TAPE

This generous introductory offer is made to enable you to test for yourself, at
low cost, the wonderful quality of RECOTAPE Magnetic Recording Tape.
RECOTAPE is different—it is not a cheap tape. It is made on |.C.I. Melinex base
and it has higher potency oxides which permit thinner, more flexible coatings
giving more intimate tape-to-head contact, sharper resolution and full frequency
sensitivity. Effective lubrication protects the head against wear and assures
squeal-free travel. No other line of recording tape offers lower print-through
incidence, greater tensile strength, lower noise level, higher frequency response
or lower drop-out incidence. Don’t believe us—try it and hear for yourself.

THE TRUTH about CHEAP
RECORDING TAPE!

Recording tape can be made CHEAP to sell 00 oY
cheap, or it F‘::an become cheap because the REE{]TAPE ST
manufacturer sfii;laaped up on quality contrgl. PAOMSSIONAL QUALITY KL L,
The dangers of buying such tape are to be

found in poor tape-to-head contact, causing HAG"ETIC REEORDI"G TAPE
losses or variations in frequency response.
Background hiss through unsuitable bias
characteristics, squeal through poor lubrica-
tion or even abrasive wear to your heads
because it is insufficiently polished. In short,
no kind of a bargain at all. Buy RECOTAPE,
the tape that maintains the highest standard
of quality and every reel is unconditionally

guaranteed. BAIral ASSUSHCY MIFONIE = 103 6EHD =+ LW NOWE LEVEL

TRADE ENQUIRIES INVITED

POST THIS COUPON TO DAY

Put an X in the box To RECOTAPE RECORDINGS LIMITED
beside the speed 10 Wells Avenue, Southend-on-Sea, Essex.
and track you re- Please mail to me, at the address undernoted, one 5”
quire. 900ft reel of Recotape Poclyester-base Recording Tape

together with one copy of SOUNDS SPECTACULAR as

MONO 73 1 [:l indicated on the left of this coupon. | enclose 24/-, plus

MONO 3} ips |:| 1/6 post and packing, 25/6 in all.

Stereo 3% ips Name

2 TRACK D

STEREO 7} Ips[j AAdEess:  cucosaammminiimibsiaamivemsaisisisgit i
4 TRA ATR 1.7.65

CHANGE TO

REG[”APE AND GET MORE FOR YOUR MONEY
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HOW

A VIDED

GAMERA
WORKS

Gordon J. King

Fig.1

Most of us have a good idea of how the micro-
phone works. We know that the sound waves
impinging upon its diaphragm give rise to a
very small electrical voltage, the nature of
which varies in sympathy with the sound
waves. The microphone, in fact, translates
sound waves to equivalent electrical waves.
The microphone, then, is a “transducer’, asis a
loudspeaker, the latter translating the electrical
waves back to sound.

The electrical waves generated by a microphone
are very weak, and they need to be greatly
amplified before they can be applied to the
record head of a tape recorder. As a matter of
interest, an oscillogram of the electrical waves
produced by music from a microphone is
shown in Fig.1. This shows the very complex
nature of the waves.

Now, when we go into video — which will not
be very long, I am sure — we shall be dealing
with an entirely different sort of waveform.
Here, as well as a microphone in front of us,
we shall have a television camera. The tele-
vision camera is the visual equivalent of the
microphone, but its method of working is much
more complicated.

The Vidicon

A television camera has in front of it a lens
system — just like any ordinary camera for that
matter. The image of the scene it ‘sees’, how-
ever is sharply focused on the screen of what
is called a ‘camera tube’. There are several
types of camera tube, but the type that we shall
be mostly concerned with is called a ‘Vidicon’.
In some ways the Vidicon is like the picture
tube used in television sets. It works the
opposite way round, though. That is, it is not
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designed to produce pictures from a video
signal, but it is arranged to produce a video
signal from a picture. Audiowise, we have the
microphone and loudspeaker analogy. The
diameter of the Vidicon tube that we shall be
using is only 1 in, while, as we know, the
diameter of a picture tube screen may be as
large as 28 in.

The camera tube thus provides the picture
information which is required by the video
tape recorder, the same as the microphone
provides the sound information which is
required by the sound tape recorder.

It is far easier to translate sound waves to
equivalent electrical signals than it is to trans-
late pictures in a similar manner. Sound can
be followed completely with time. The horizon-
tal axis of the waveform in Fig.1, for instance,
is based on time, and the ears follow this
changing waveform.

Unfortunately, a picture needs to be broken
down into very small component parts for
translation to equivalent electrical signals. At
this present stage in the art it is not possible
to secure electrical representations of complete
pictures.

Each picture, then, needs to be broken down
to very small elements of an electrical
nature. This is done by the camera system. The
camera tube by itself cannot do this. It needs
other things to work in conjunction with it,
as we shall see, the whole being called the
‘camera system’ or simply ‘television camera’.

Electron gun

Before we go on to investigate the television
camera as a whole, let us look in a little detail
at the camera tube. This comprises three main
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elements, There is the ‘electron gun’, the beam
scanning system and the so-called ‘target area’.
These are shown in the diagram in Fig.2.

The electron gun, as its name implies, produces
a stream of high-velocity electrons. This it does
by virtue of a heated cathode and accelerating
anodes. There is also a control grid and a
focusing electrode in the gun assembly. The
former brings the beam of electrons to a fine
point of focus on the target area, while the
latter controls the density of the electron beam,
rather like the control grid of an ordinary
thermionic radio valve controls the density of
electrons passing from cathode to anode.

The scanning system deflects the electron beam
both horizontally and vertically so that the
beam is caused to ‘scan’ the whole of the target
area, akin to the manner in which the screen
of the picture tube is scanned by the scanning
spot produced by the electron beam in this
component.

In effect, the principles with regard to scanning
are virtually the same as in the picture tube.
There are one or two differences in detail, as
would be expected. One is that at the end of the
cylindrical focusing electrode there exists an
electrode made of fine wire mesh, the purpose
of which is to retard the beam electrons.

Scanning action

The scanning system consists of two sets of
coils, called the *field coils’ and the ‘line coils’.
Current of a sawtooth waveform is passed
through thesecoilsand thischangesthe magnetic
field through them. As revealed in Fig.2, these
coils are placed round the tube, the effect being
that the changing magnetic field influences the
electron beam. Actually, the beam can be

considered as an invisible conductor passing an
electric current. The magnetic field of the field
and line coils acts on the magnetic field of the
electron flow and causes deflection of the beam.
The coils are so arranged that the beam is
deflected vertically by the field coils and
horizontally by the line coils. What happens
is that the beam is deflected from the left to
the right of the target area as the current in
the line coils rises up the sawtooth waveform,
while simultaneously it is deflected from the
top to the bottom of the target area as the
sawtooth current in the field coils rises.

At the end of each deflection (line and field
scan) the current in the coils rapidly collapses,
an effect which causes the electron beam
speedily to return to its starting position to
commence the next scan (see Fig.3).

The line scan occurs much more quickly than
the field scan. On the 405-line system there are
10,125 line scans per second and 15,625 on the
625-line system. In both systems, however, there
are 50 field scans per second. One reason for
the use of this figure is that it corresponds to
the frequency of the mains supply in Great
Britain. It is possible to employ a different field
frequency, but then interference between the
field and mains frequencies can cause a kind
of ripple on the picture due to beat interference.
Getting rid of all residual mains hum can,
however, eliminate this.

Since the electron beam is being deflected both
vertically and horizontally at different speeds,
it follows that it will trace a number of lines
over the target area, as shown in Fig.4. The
target area is then said to be ‘scanned’ by the
electron beam.

The number of lines is equal to the line scan-
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Fig.1. Waveform of music. See how this
differs from the video waveform.

Fig.2. Details of the Vidicon camera tube.

Fig.3. This nature of sawtooth current is
required in the line and field scanning coils
to deflect the electron beam horizontally
and vertically.

Fig.4. This section shows how the target
area is scanned by the electron beam,

ning frequency divided by the field scanning
frequency. Thus, at a line frequency of 10,125
c/s 202} lines are traced and at 15,625 ¢/s 312}
lines. In a normal television system there are
two frames each made of half the number of
lines of a complete picture. These two frames
are then ‘interlaced’ to give a complete picture,
one every twenty-fifth of a second. Thus, a
complete picture is made up eof twice the
number of lines as computed above — 405 lines
at a line frequency of 10,125 ¢/s and 625 lines
at a line frequency of 15,625 ¢/s.

Random interlace
A system of ‘random’ interlace is generally
used by the closed-circuit TV and video tape
enthusiast. This means that some of the lines
of one frame of a picture may not exactly
interlace with the lines of the partnering frame
of the same picture. The full 405 or 625 lines
may not then be utilized since some of the lines
of one frame may ‘pair’ with the lines of the
other frame. This, however, is rather a technical
problem which need not bother us at this stage
in the art. More will be said about line pairing
and so forth in later articles dealing with video.
To clear up a couple of points with regard to
Figs.2 and 4, it should be noted that the
electron beam is generally suppressed by a
negative potential being applied to the control
grid of the gun assembly during the retrace
period, and that additional items like a focusing
coil and beam aligning coil are used in con-
junction with the camera tube. We need not
concern ourselves with these items right now,
but reference will be made to them in future
articles.

(continued overleaf)
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How a Video Camera Works (continued)
So much, then, for the electronics of the
camera tube. Now let us have a look at the
optics. Fig.5 shows that the scene to be televised
is focused by an ordinary camera lens system
on to the front of the target area. The target
area has an image of the scene upon it and this
complete scene is scanned by the electron beam.
This is the fundamental action of the camera
tube. Now, how, then, does the camera tube
translate the image of the scene to electrical
signals?

This is done by the photoconductive material
comprising the target area. The photoconduc-
tive material has many of the characteristics
of a light-dependent resistor (LDR). That is,
its electrical resistance is very high when the
intensity of light falling upon it is low (it then
has what is called ‘dark resistance’) but
decreases as the light intensity increases.

RC elements

Owing to the scanning action by the electron
beam, the photoconductive material is effect-
ively broken down to form a very large number
of very small resistive elements, across each of
which is a capacitance formed by the photo-
conductive material itself as one plate and the
transparent conductive film as the other plate,
as revealed in Fig.5.

The target area can be considered to be a large
number of very small LDRs in parallel with
small capacitances. One side of each combina-
tion is, of course, commoned to the target
electrode. The other side of each combination
is effectively open-circuit until the electron
beam comes into play, as we shall see.

It has been shown that the electron beam
closely scans the whole of the target area. This
means that each RC element is connected to
the electron beam in turn. Since the beam
consists of electrons, it is a conductor of
electricity, so that when it falls upon an RC

combination the capacitance C of the combina-
tion is caused to acquire an electric charge. The
charging circuit is from the positive side of the
target potential through the load resistor,
through the electron beam, through the
electron gun of the camera tube and back to
the negative side of the target potential. This is
shown in Fig.6.

Since the C element of the combination has a
value of resistance across it, it will commence
to discharge as soon as the beam leaves it. Now,
when the beam again arrives back at that
particular RC combination, after it has
scanned the remaining combinations, the charge
on that C element will be restored. This will
cause an instantaneous flow of current through
the load resistor, of a magnitude depending on
just how much charge was lost when the beam
was not in contact with it.

The charging current results in a video voltage
being produced across the load resistor, and
this is conveyed from the camera tube via the
coupling capacitor.

The amount of charge lost from one C element
during the scanning process depends upon the
value of the R element effectively connected
across it. This, then, depends upon the amount
of light falling upon the target area. Let us
suppose that light is cut off from the photo-
conductive layer. The R element of each RC
combination would then be at a high (dark)
resistance. Little of the initial charge across
each C element would thus be lost during the
scanning process, and there would be only a
small voltage developed across the load
resistor.

Conversely, a great deal of light falling on the
photoconductive layer would cause the resist-
ance of each effective R element to fall. The C
elements would then speedily lose their charge
and a greater video signal voltage would appear
across the load resistor.

Clearly, the voltage across the load resistor is
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governed by the pattern of illumination falling
on the photoconductive layer. The image of a
scene focused upon the layer gives rise to a
sort of resistance pattern over the layer. This
results in different and corresponding discharge
rates of the C elements, and reciprocally
changing recharge currents through the load
resistor.

In that manner, therefore, the image of a
scene is broken into very small elements and
each element corresponds to a relative value of
voltage across the load resistor, governed by the
relative illumination, as each element is scanned
by the electron beam. An ‘electrical picture’ is
thus obtained as a video signal waveform from
across the load resistor.

Video waveform

The video waveform is composed of a series
of waveforms corresponding to line scans, as
shown in Fig.7. The gap between each wave-
form is equal to the time taken by the retrace.
It will be seen that the amplitude of the wave-
form elements is a measure of the brightness of
the corresponding picture elements; the greater
the brightness, the greater the waveform
amplitude.

Now, the process is for the changing amplitude
of the video signal to cause a spot of light
(called the scanning spot) on the screen of the
picture tube to change accordingly in brightness.
This is achieved by the video signal varying the
bias on the control grid of the picture tube.
We shall see in future articles exactly how this
is performed.

To reproduce the image of the scene falling
upon the photoconductive layer, however, it is
necessary to cause the electron beam in the
picture tube to be scanned in exact synchronism
with the electron beam in the camera tube. The
changes in scanning spot illumination will then
build up the picture in terms of variations
between black and peak white on the screen of
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the picture tube.

To hold both the camera tube electron beam
and the picture tube electron beam in exact
step with each other, synchronizing pulses are
superimposed upon the video waveform during
the line retrace periods, as shown in Fig.8.
Similar pulses in the form of a train are super-
imposed on the overall video waveform after
each frame.

The line and field sync pulses serve to instigate
the retrace period of the current waveform in
the scanning coils associated with the picture
tube, at the receiving end. In this way it is
ensured that each line and field scan at the
receiving end commences at exactly the same
instant as the corresponding scans at the camera
end. The scans are thus held in step.

The sync pulses are produced by special gen-
erators in the camera system, but these need
not bother us at this moment. We shall see in
future articles how the sync pulses are produced
and exactly how the picture is built up on the
screen of the picture tube.

This article has shown the form of signal
delivered by the camera tube and camera
system and how it is derived. In an ordinary
television broadcasting system the video signal
is caused to modulate a carrier wave. In a
closed-circuit television system it is fed to the
display screen or tape recorder through cables,
while, as far as video tape recording is con-
cerned, the video signal is used to produce a
magnetic pattern on the tape oxide.

Video tape recording is that much more diffi-
cult than ordinary sound recording for several
reasons, one of which is that to preserve the
square- and transient-wave nature of the
picture signal elements of the video waveform,
the record system has to handle signal fre-
quencies well above the audio spectrum, up to
3,000,000 c/s (3 Mc/s) or even higher for very
high quality pictures.
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Peak I elements
Wh“j | |
w I I I
@
33 | |
& vl I
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. period Time 3
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PeakMWmite . o —
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Fig.5. Details of the target and optical system of the Vidicon
camera system.

Fig.6. The photoconductive material consists in essence of a large
number of RC elements, the R parts of which are light dependent
in value.

Fig.7. Three line scans of video waveform.

Fig.8. This diagram shows how the sync pulses are added during
the line retrace period to the waveform.

Fig.9. (below). This television camera kit is marketed by Beulah
Electronics.
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TEST REPORT

AUDIOVIEW
AKAI 448

Gordon J. King examines
the circuitry of the Akai 44S
and puts the machine
through its paces

First opinions on this remarkable tape
recorder could be somewhat inconsistent
depending on whether an initial study is made
of the circuit and electronics or whether
operations are commenced by listening to the
performance and then running through a test
procedure. Nevertheless, there is not a great
deal of doubt about second opinions.
Whatever scheme is adopted, however, it is
proper to make a close study ofthe instruction
book before plugging the instrument to the
mains supply. This, then, leads naturally to a
perusal of the circuit, especially when this
is contained in the instruction book, as it is
with the 448,

The 44S is a fully-fledged stereo tape recorder
on the high side of the price scale. It features
a matched pair of isolated audio channels
and a single, inbuilt monitor 5 in speaker.
On the face of it, the amplifier circuits look
quite ordinary and a little out of place in an
instrument which sells for 107 gns.

Each channel (for record plus playback) uses
a pair of valves. And there is a 6AR5 pentode
which serves as bias and erase on both
channels. This adds up to five valves in all.
Not bad for a high-quality stereo tape recorder
capable of delivering 3 watts maximum of
audio in each channell Simplicity in the
amplifier seems to be the key-note. A very
successful one at that.

In each channel the first valve is a 12AX7A,
double-triode, and the second a 6BMB,
triode-pentode (this is incorrectly drawn as a
double-pentode in one channel of the circuit
diagram).

The first triode is used only on playback as
the head amplifier. The second triode is the
microphone amplifier and the second ampli-
fier on playback. The third triode is common
to both record and playback and feeds the
pentode valve. This latter is the playback
output and, curiously, the record output as
well. .

Record Head Feed
This method of feeding the record head is
not very often practised nowadays, although
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| recall using the technique in conjunction
with an early Ferrograph tape deck way back
in the 'fifties. The idea is to connect the head
from the anode of the .output valve via a
resistor andfor resistor-capacitor combina-
tion. The arrangement utilized in the 44S is
shown in Fig.1.

Here it will be seen that the audio ‘record’
signal is fed from the anode (from across the
primary of the ordinary output transformer)
of the output valve, via C1, C2, R1 and R2 to
the record head. Hf bias is fed to the head
direct from the anode of the oscillator, via C3.
Record equalization is accomplished partly
by frequency-selective negative feedback and
partly by the feed network to the record head.
R1 provides constant-current recording, while
C2 across it gives a lift of record current at the
treble end of the spectrum. Normal bass boost
is secured by the negative feedback ratio
decreasing with decrease in frequency,
thereby giving a greater effective gain with
falling frequency. The feedback components
are C4, C5 and R3, and the feedback from the
output stage is taken back to the cathode of
the triode af amplifier prior to the output
valve. Both channels are the same.

There are twin VU meters, one for each
channel. These are illuminated when the
machine is switched on. They consist of
moving-coil movements fed from the second-
ary of the ordinary output transformer through
a simple rectifying circuit consisting of a
semiconductor diode and normal resistors.
There is an indication at zero VU.
Equalization on playback is accomplished by
a simple, treble-cut tone control in the first
triode section which serves as the playback
head amplifier. The control is nothing more
elaborate than a variable resistor connected
in series with a 5,000 pF capacitor between the
anode circuit of the head amplifier and
chassis. It employs two ganged elements,
catering simultaneously for each channel.
The scale is in terms of tape speed. In prac-
tice, then, it is adjusted to coincide with the
velocity of the tape in use. This is not really
such a bad idea, since it does permit a realistic
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Fig. 1: Circuit diagram of replay and record output stage. This is fully explained in

adjustment to be made to the playback
equalization characteristics to suit the way
that the tape has been recorded.

The usual arrangement, of course, is for fixed
or preset playback equalization, sometimes
adjustable automatically by the tape speed.
The ordinary tone control system then adjusts
for room acoustics and any shortcomings in
the recording.

The 44S has no ordinary tone control system,
so a slight up or down adjustment either side
of the speed to which the control is set keeps
any response alterations necessary within
sensible range of the correct equalization.

-Speeds and frequency range

The instrument employs a very fine record/
playback head to give mono or stereo four-
track recording. It can thus playback mono
four-track, mono two-track, mono single-
track, stereo two-track and stereo four-track.
Itaccommodates three tape speeds, 75 infsec,
3% infsec and 1} infsec. Within + 3 dB the
overall frequency range is from 40 cfs at all
speeds and up to 14,000 cfs at top speed, to
8,500 c/s at intermediate speed and up to
4,500 c/s at the lowest speed.

The amplifier has jack pairs for two inputs, for
extension speakers and for high-level signal
output. There is also a jack which will accom-
modate a pair of stereo headphones for
personal listening.

One input is for microphone at an impedance
between 10 k and 50 k. Dynamic (moving-coil)
microphones with matching transformers are
recommended and supplied with the recorder.
The other input pair is for a high-level signal
(between 05 and 1 volt required for OVU
record level) across a high impedance (in
excess of 1 megohm). This input will accept
the signal direct from a piezo type pickup and
provided the output is in the order of 500 mV
full recording drive is obtained, both mono
and stereo.

By the use of a pickup of this kind, therefore,
it is possible to record from mono or stereo
disc records without equalization, having in
mind that a piezo pickup when loaded into a

high impedance provides a signal which is
automatically equalized.

A magnetic type of pickup, on the other hand,
cannot be applied direct to this input, as this
type of pickup demands an equalizing circuit
and the output voltage, in any case, is well
below that required for full drive. This sort of
pickup thus calls for extra equalized ampli-
fication. However, the microphone input could
be used with a signal source of much lower
level provided it would work into a load in the
order of 10 k.

The ‘stereo headphone' outputis arranged for
a low impedance headset. It picks up signals
simultaneously from both channels at the
secondary of the output transformers and
feeds them to the jack through 100-ohm
resistors.

Monitoring Facilities

The ‘extension speaker’ outputs are con-
nected across the secondary of the output
transformers, and since these transformers
are in action during a recording session, the
outputs can also be used to take a pair of
monitor headphones — mono or stereo. How-
ever, in this application it is important not to
load the transfermers with a low impedance
to avoid reducing the record current (in the
record head). High impedance magnetic or
ceramic headphones are recommended.
The monitor speaker in the recorder is fun-
damentally across the left-hand channel, but
it can be switched on and off as required.
Thus, by plugging a speaker into the right-
hand speaker jack socket, a stereo tape
record can be played by using the monitor
speaker for the left-hand channel and an
extension speaker for the right-hand channel.
Best reproduction and stereo effects, of
course, are obtained by the use of a pair of
matched speakers, with the monitor speaker
muted.

The high-level signal output (‘line out') is
taken from across a 100 k resistor in a resistive
potential-divider at the grid circuit of the out-
put pentode. The other element is valued at
250 k. The signal level at this point is thus
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quite high and is equalized. This means that
it can be applied direct to a high-level input
on a hi-fi amplifier, via screened cable. The
signal is, in fact, sufficiently strong to feed
direct to the input of most power amplifier
sections of hi-fi amplifiers without the need
for a control unit or preamplifier.

Track selection

The ‘track selector' switch is located at the
top of the head assembly. It has three posi-
tions, giving tracks 1-4, stereo and tracks 3-2.
Mono is recorded in the track sequence 1,
4,3 and 2, while stereo uses the two channels
given by tracks 1 and 3 and by tracks 4 and 2.
Frequency checks performed on the amplifier
revealed that the overall response is from
about 30 cfs to 17 kc/s, dropping a little below
3 dB at the lowest and highest frequencies.
This is rather amazing for this kind of ampli-
fier, but is attributable to excellent design and
the use of rather special output transformers.
The total harmonic distortion (at 1000 c/s)
at 3 watts (per channel) is about 3 per cent,
dropping substantially below this level at
smaller outputs. The distortion (amplifierwise
only) to the high-level outputis less than 1 per
cent.

The 44S is designed for either horizontal or
vertical use, the controls and jacks being well
placed for operation in either position.

The machine features a three-digit counter
for tape position indication and resetting to
zero is by an edge-operated knob.

A single, heavy-duty ac motor is employed
for all functions. This is switchable in terms
of both speed and frequency, the former by
the switching of windings and the latter by a
switch which alters the phasing capacitor.
The low speed is given by the motor switched
to 'low’, the intermediate speed (32 in/sec) is
given by the motor switched to ‘high’, while
7% infsec is given by the use of a capstan
sleeve with the motor switched to ‘high'.
Tape speeds were measured and found to be
pretty well exact, and there was no apparent
reduction in speed when the mains supply
voltage was dropped about 10 per cent from
the set value.

A massive capstan flywheel coupled with very
good mechanical engineering holds the wow
and flutter to within the specification figures
of 0-15 per cent at 7% in/sec, 0-25 per cent at
33in/secand 0-35 percent at thelowest speed.
It would not seem a difficult matter to arrange
for the machine to give a tape speed of 15
in/sec, should the improved top response and
the reduction in wow and flutter ever be
needed, simply by the use of a larger diameter
capstan sleeve. (The 44S uses a similar deck
to the model M8 and a capstan sleeve and
pinch wheel for 15 in/sec are supplied with
the M8.)

Rewind time on a 50 c/s supply is about 80 sec
(quoted at 75 sec on a 60 c/s mains supply,
but not tested) relative to 1,200 ft of tape.

Auto shut-off
The tape deck features an instant stop level
and a switchable automatic shut-off switch.
The former releases the tape from the capstan
drive while the motor is running, and is useful
for setting record levels prior to actually
making a recording.
The latter takes the form of a lever which
operates a micro-switch, the switch being in
the ‘on' position when tape is running under
load via a roller at the end of the lever. The
micro-switch is in series with the mains input
to both motor and amplifiers. It opens at the
(continued overleaf)
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NEW PRODUCTS

AUDIOVIE

A look at some of the
latest additions to
well-known ranges of
audio equipment

New Metrosound stereo amplifier
Just announced by Metrosound is their
new MST 15 solid-state all-transistor
amplifier. Capable of producing 15 watts
per channel, the amplifier is based on a
design by Mullard and uses the pi-mode
class AB system. Specification of the
MST 15 is as follows:

Selector switch 4 positions
Sensitivilty—Magnetic pick-up 2 mv at
1 Kc/s.

Crystal pick-up 500 mv (source capaci-
tance 500 pF)

Radio 100 mv.

Tape 100 mv.

Pick-up correction RIAA Standard.
Inputs Magnetic pick-up; crystal pick-
up; radio; tape.

Outputs Loudspeaker; tape.

Hum and noise 68 dB below full output on
radio and tape; 56 dB below full output
on pick-up inputs.

Cross-talk Better than —55 dB at 1,000 c/s.
QOutput impedance Less than 0-2 ohms
over the frequency range of 30 c/s to
10 Kcfs.

Output stages 2 x AD 140s in class;
AB pi-mode in push-pull.

QOutput rating 15 watts per channel into a
15 ohm load (inductive); 20 watts per
channel into a 3 ohm load (inductive)
Tone controls — bass +12 dB to —13 dB
at 100 cfs; +8 dB to —12 dB at 10 Kc/s.
HF filter Enables steep cuts at 8 Kc/s,

12 Kc/s or 20 Kcfs.

www americanradiohistorv com

LF filter Enables steep cuts at 20 cfs,
40 cfs or 80 cfs.

Mono|stereo selector Normal stereo A-B;
mono; reversed stereo B-A. (In mono
position the two inputs are coupled in
parallel.)

Further details of the MST 15 are available
from the Metrosound Manufacturing Co
Ltd, Bridge Works, Wallace Road, Canon-
bury, London, N1.

Stereo amplifier with decoder.

The Dualtone Electra 2000, which has
been under development for the past
year, is a stereo amplifier which incor-
porates an automatic stereo decoder for
the reception of stereo multiplex broad-
casts.

Designed to operate in conjunction with
the Dual 1009 turntable and CL3 speaker
system, the Electra 2000 incorporates a
variety of innovations designed for the
connoisseur, and each separate unit has
been individually developed. It has FM
stage, audio stage, power amplifier, pick-
up amplifier, and all specifications and
ratings conform to the most stringent
demands of the hi-fi enthusiast. Further
details from Dualtone Ltd, at 166 Oat-
lands Drive, Weybridge, Surrey.

Record player amplifier

Those looking for an inexpensive ampli-
fier suitable for building into a record
player may be interested in the Adas-
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trette unit. This is a 2-3 watt printed-
circuit amplifier which joins the ever-
popular Adastra 3-3 audio amplifier, and
supplies the answer for the demand for
a well-built, reasonably priced and re-
liable amplifier for the home constructor.
The Adastrette is supplied complete
with a control panel (on/off, tone and
volume switches) on a flying lead, a
colourful self-adhesive escutcheon for
achieving a professional finish, and a
comprehensive instruction and instal-
lation booklet. The two valves are also
supplied.

These are Brimar ECL 82 and EZ 80
valves, and the whole amplifier is so
presented that the printed-circuit chassis
and mains amplifier can be easily re-
moved from the base board for assembly
into any size or shape of cabinet.

The Adastrette is fully guaranteed and
retails at £3 17s 6d. Further details from
Adastra Electronics Ltd, of 167 Finchley
Road, London NW3.

New Marcaddy hand reel

V. L. Martin & Co Ltd, of Witley Works,
Southall, Middlesex, announce the intro-
duction of two new open-type heavy-duty
hand reels to their range of Marcaddy
cable reels.

The two new models are the 15 in 380.S0
and the 18 in 460.S0O, and have been de-
signed for the user who requires storing
facilities for longer and thicker lengths
of cable, with no limitations on the
number of cores.

Both reels have been designed and
finished to a very high standard and
have been very finely balanced to facili-
tate ease of handling. The 15 in model
weighs only 14 Ib and when carried in-
clines away from the body. Overall dimen-
sions are 18 x 74 X 6in. Reel flanges are
sheet metal and can be removed to
enable simple cable fitting. A brake is
fitted as standard on both models, a
neon indicator is visible on the drum
and any number or type of socket outlets
may be fitted to order.

The 15 in 380.SO will hold from 200 ft
4+ OD to 500 ft of 3% OD cable, and the
18 in 460.S0 will hold from 320 ft of £ OB
to 800 ft of 3% OD cable.

Further details and prices available from
V. L. Martin Ltd at their Southall works.

Amendment

In our June issue we referred to the
Telefunken M 300 recorder, quoting its
price as 59 gns. However the price of this
machine was recently reduced to 49 gns.
Battery life for this recorder on two hours’
intermittent use per day (using standard
U2s) is about 17-20 hours.

(1) The new Metrosound MST 15 stereo
amplifier. (2) The Dualtone Electra 2000
stereo amplifier. (3) The Adastrette con-
struction kit for building a record player
amplifier. (4) The Marcaddy hand reel,
showing (centre) neon indicator.

AKAI 44S test report (continued)

finish of a tape when the 'hold-on’' pressure is
removed and thus switches off both motorand
amplifiers. This action is common to ‘record’,
‘playback’ and 'wind'. When this auto facility
is not required, it can be muted by putting the
‘auto’ switch to the ‘off’ position.

The recorder was subjected to a series of
normal operation tests on both mono and
stereo, playback and record, with and without
external speakers. It performed one hundred
per cent.

Remarkably good quality is delivered by the
internal 3-watt amplifiers, and when these
were fed to a pair of corner horn speakers in
my listening room (lounge!) results were
virtually indistinguishable from the domestic
hi-fi rig up to levels of about 2} watts per
channel.

The hum level on the test model, however,
was found to be a little higher than expected
and that is tolerable hi-fi-wise. It could be
reduced a little (but not to zero - as discern-
ible) by the ‘hum dinger' presets on the
amplifier heater circuits.

Motor whine also caused a little trouble at
first during the making of stereo tape record-
ings. This was found to be more of a whistle
than a whine, and appeared to develop as the
machine got hot. This was no doubt a defect
on the test model.

Playback equalization appeared to be to
NARTB with the ‘tone control' set to the
appropriate speed and use of a test tape.

The recorder comes complete with a stereo
demonstration tape record which is a most
interesting piece of programme material to
reproduce. It certainly reveals the stereo effect
potential of the recorder to the unconverted!
Channel separation was found to be within
the specification of 55 dB (measured at 1,000
cfs).

Recordings were made from disc record and
microphone without any difficuity whatever.
The machine is extremely simple to operate.
To sum up, then, the 44S is most definitely a
very well designed and engineered piece of
equipment. It is the kind of recorder that one
likes to show off to friends, knowing full well
that it possesses that something extra. Itis a
recorder that one can really use.

After using the machine for a while, it be-
comes apparent why the Rank Organization
has adopted it in this country, via its sub-
sidiary company, Pullin Photographic Ltd.
The Akai is one of a range of fine Japanese
models, all handled by this company.

It is built into an attractively finished metal
case with lift-off lid. A ventilation fan is located
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at the bottom of the case, beneath the motor.
Accessories supplied with the model are a
pair of dynamic microphones, two rubber reel
adaptors, splicing tape, a pair of jack-
terminated cables, 5 in demonstration tape,
5 in empty spool and three-way mains cable.

Manufacturers' specification
Quarter-track stereo tape recorder. Speeds:
7% infsec, 3% infsec and 13 infsec. Wow and
flutter : Less than 0-159, at 74 infsec, less than
0259, at 3% in/sec and less than 0-35%, at
1% infsec. Channel separation: Better than
55 dB. Frequency range: Within + 3 dB from
40 c/s to 14 kc/s at 74 infsec to 85 kc/s at 3}
infsec and to 45 kc/s at 1% infsec. Tota
harmonic distortion: Within 3% at 1 kcfs at
OVU. Power output: 3 watts per channel.
Level indicators: Two illuminated VU meters.
Input impedances : High. Playback equalization :
By calibrated ‘tone control’. Mains input:
100/110/120/200/220/240 volts ac, 59 or 60 cfs,
switchable. Woeight: 36 |b. Dimensions:
154 in x 10 in x 8% in (height, width, depth).
Distributors: Pullin Photographic Ltd, 11
Aintree Road, Perivale, Middlesex. Price:
107 gns.

WALLAGE HEATON

(CITY SALE) LIMITED

We have a large selection of
high quality tape-recorders and
radios in our special
department. If you are

unable to call, please send

for our illustrated folder

on tape-recorders.

@ We offer top allowances
for Part Exchanges.

® Write for preliminary offer.
@ Easy Payment facilities.

93 Fleet St., London, E.C.4
Telephone: FLE 9311
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LOUDSPEAKER POSITIONING

D J Barnett advises how to arrange your speakers and furnishings to produce the best audio results

This article is intended to assist the tape
recorder enthusiast to get the best possible
results from the loudspeaker enclosures,
by paying some attention to the positioning
of the units and also to the room furnish-
ings where possible. Many of the recom-
mended schemes will prove to be com-
pletely impracticable due to other domestic
requirements. Doors, windows and fire-
places all add to the complications of
designing a suitable layout. If a room is
to be used mainly for listening to good
quality sound, then the design is relatively
simple, but in the average living-room
the high fidelity system is just one of many

features that must be considered when
arranging the furnishings.

The positioning of the speakers will
obviously be dependent upon the listening
area. Now that central heating is rapidly
becoming more common, the listening
area no longer surrounds the open fire
and, consequently, layouts can be more
flexible. For mono use, when only one
speaker cabinet has to be positioned, the
problems can usually be solved easily.
In the past it has been very popular to
utilize a corner of the room in order to
direct the sound waves into a more
narrow beam. Some cabinet designs have

Wall

|\

\

than 6 feet.

AT
\ }udspeak):r / /

Enclosures

\/

Listener

Fig.1. Ideal speaker arrangement for stereo reproduction. Distance ‘x’ should never be less

/
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been dependent upon using the two walls
that form the corner to help load the
loudspeaker. Particular examples of this
use are the several corner horns that were
very popular, and some enthusiasts will
still insist that these designs have yet to
be surpassed. However, the size of these
cabinets has led to a decline in this popu-
larity, and most corner cabinets now are
reflex enclosures. These cabinets are
naturally smaller, and therefore their use
for stereo reproduction is more practical,
Disadvantages in using corner cabinets
for stereo soon become apparent. There
are only four corners in the normal living-
room and thus there are also only four
possible combinations of adjacent corners.
When the position of the listening area is
also considered, then it is highly unlikely
that more than one combination of these
corners is practical. However, if one is
fortunate to possess a room where the
corners can be utilized, then this will
almost certainly be the ideal arrangement.
As seen from Fig.l, the speakers should
be a minimum of 6 ft apart, and the listen-
ing area should also be 6 ft away from the
speakers. It will quickly be appreciated
that if one wall of a room is much longer
than the other, then sometimes it is
impossible to get far enough away to get
a good stereo image. As a general rule
always try to use the corners where possible.
Assuming that either the shape of the room,
or else other domestic considerations
mean that corner cabinets are impossible,
then it is usual to use the normal rectangu-
lar enclosure with all parallel cabinet walls.
Although this shape is most popular and
pleasing to the eye, there are many acoustic
engineers who will argue that an ideal
cabinet will have no walls parallel. Such
cabinets would, however, be very expen-
sive to make and the advantages are so
small that these designs are very rarely
used.

Rectangular cabinets can be used in a
variety of ways depending upon size and
shape. The enclosure can either be directed
towards the listening area in order to
improve the high frequency response
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Fig.2.

(a) Speaker flush against wall

(b) Speaker axis directed towards listener
(centre) The Goodmans maxim speaker
(below) The Celestion Ditton 10 speaker

or else the back of the cabinet can be
pushed flush against the wall (Fig.2).
It is my opinion that the latter is the best
arrangement, especially now that loud-
speaker systems are designed to have
wide polar response. By placing the
speaker against the wall, the effective
baffle area is increased by the area of the
wall itself. Any gaps that are formed by
the cabinet being away from the wall
or just off the floor will cause interference
effects that will make the response more
uneven. The response of loudspeaker
cabinets in anechoic and live rooms will
be dealt with in a further article.

Once again the proportions regarding
the distance between cabinets and the
listening area will be as Fig.l. While
the larger cabinets will still have to be
placed on the floor, much more exciting
prospects are available from the use of
miniature loudspeaker systems such as
Goodmans Maxim (centre) or the Celestion
Ditton 10 (below). These units are truly
bookshelf models and can be hidden
amongst a row of books. The performance
of such units has to be heard to be believed,
although obviously they cannot be as
good as a well-designed larger system.
For stereo use, however, their flexibility
in positioning is an important asset,
and this should be well considered before
buyingnewaystem.

The speakers should be placed at approxi-
matelyearlevel Assurmng that the listener
is reclining luxuriously in an armchair
whilst appreciating his high fidelity, then
the speaker should be about 3 to 4 ft off
the ground. Onme final arrangement that I
think will prove very popular in the future
is the use of two miniature speakers for the
left and right channels and a larger bass
unit fed with the combined bass in order to
supplement the low frequencies. Several
arrangements of three-speaker systems have
been tried in the past, and for the person
who likes to experiment, some extremely
pleasant listening will be the result.

The question of standing waves, rever-
beration and general room acoustics will
be discussed in my next article.

AN

Wall

fig.2
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Another year in the life of ATR is now
behind us, and we go into our seventh
year of publication with a new size, new-
look cover, many new friends and, we
hope, a renewed spirit of enthusiasm.
And to bring home just how much the
personal effort of each one matters, for
all club secretaries as key members of the
club movement, and indeed for all club
members everywhere, I reprint the follow-
ing extract from the Rugby club magazine
Tape Life: Xvxn though my typxwritxr is
an old modxl, it works wxll xnough xxcxpt
for onx of thx kxys.

I havx wishxd many timxs that it workxd

pxrfxctly. It is trux thxrx arx forty six
kxys that function wxll xnough, but just
onx kxy not working makxs all thx dif-
fxrxncx. Somxtimxs it sxxms to mx that
our club is likx my typxwritxr, not all thx
kxys arx working propxrly. You may say
to yoursxif, wxll, I am only onx pxrson.
It won’t makx much diffxrxncx. But, you
sxx thx club nxxds thx activx participation
of xvxry pxrson to bx xffxctivx.

So thx nxxt timx you think you arx only
onx pxrson, and that your xffort is not
nxxdxd, rxmxmbxr my typx-writxr and
say to yoursxlf, I am a kxy pxrson and
nxxdxd vxyr much, KC

Club of the month

For unearthing the above piece of wisdom,
Len Stephens, Rugby president, deserves
a special mention, but in spite
of Len’s misgivings, most members do
seem to be pulling their weight and
combining to make the club a very happy,
active and successful one. At the recent
AGM Len and secretary Mike Brown
were both re-elected unopposed. It was
also proposed that the club should have
a second annual tape competition. Such
a competition would take place in the
summer months and the existing annual
competition for the Terry Davis trophy
would become the winter contest and be
held in February instead of at Christmas.
Recently Rugby acted as hosts to Mr
R. A. Margoschis of Atherstone, who
revealed some of his techniques in making
such prize-winning tapes as ‘Lane Setting’,
‘Battle of the Brook’ and his famous
“Songsters’ Fantasia’, Bill Long has demon-
strated his Optacord 414 recorder to
club members and Mike Brown displayed
the club’s new bulk eraser, built by fellow
member Keith Fisher.

Sad farewell

It is with real regret that Birmingham-
TRAC report the unexpected resignation
of their secretary, Mrs Dawn Knee,
who for many years has devoted almost
her whole life to the club. Dawn has
become well known to other clubs and
manufacturers throughout the country,
and will be sadly missed by taping enthusi-
asts not only in B-TRAC, but everywhere.
Her successor is Alan Bird of 15 Watt
Road, Erdington, Birmingham 23.

Club membets learnt much about the art
of accurate splicing from guest speaker
and demonstrator Mr E. Walford, who
is responsible for editing many BBC
programmes. At a later club session
members were faced with the dilemma
of having two recording locations to
visit — the Birmingham Traction Engine
Rally and a special recording session
arranged by the Midland Association at
Kidderminster Town Hall, where there
is a fine organ. Members were also able
to record some of the organs on display

30 when they took part in the Sixth Inter-

national Mobile Rally of the Amateur
Radio Mobile Society, held at the USAF
base at Barford St. John in Oxfordshire.

Busy on location )

Members of the Southall TRS have been
kept busy with a number of location
recording sessions. A number again assisted
at the Annual Festival of Music, Speech
and Drama prize-winners’ concerts pre-
sented by the local Arts Council. PA
facilities were provided and the entire
proceedings at all three concerts (Junior,
Intermediate and Senior) were recorded

and are now being edited into separate .

programmes for the Arts Council. At
Ealing Town Hall a performance of ‘Il
Trovatore’, presented by West London
Opera, was successfully recorded. Nearer
home, members provided PA for three
performances for a Southall Operatic
Society presentation and also recorded
the children’s choir of a local junior
school at the request of the headmistress.

Non-existent programme

I understand that at present members
of the Doncaster and District TRC are
feeling, understandably, bewildered and a
little despondent. It seems that the local
hospital authorities can’t make up their
minds about hospital breadcasts. Don-
caster club members have gone to much
trouble preparing suitable programmes,
collecting interviews and campaigning for
support from famous personalities, but
each time they want to get under way
some obstacle (usually in the form of
red tape) is put in their way. This time the
excuse is that alteration schemes lasting
for the next three years will not allow
anything to happen unless it is for the
direct benefit of the patients! This seems
completely cock-eyed, for surely a hospital
broadcast scheme is purely for the direct
benefit of the patients, helping to cheer
them up, boost their morale and stop
them from becoming introverted and
depressed about their ailments. Mr Terry
Thornton, owner of the Esquire jazz
club of TV fame, has offered the use of
his club and many artistes have agreed
to make recordings for them - all it needs
now is for the hospital authorities to say
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the word. And the sooner they do so the
better. Apart from working on this
non-existent programme, members took
a Ferrograph, three Fi-Cords, two Philips,
one M 300 and an Optacord to a private
recording session at a local Traction
Engine Rally.

Nuts in May

This was the title of a zany revue for which
members of the Thornton Heath TRC
supplied sound effects, They found that
taping the sounds and splicing in leader
so that the sounds came out on cue was a
very good test of skill and ability. However,
at the dress rehearsal the producer needed
a last-minute item of about 90 seconds
to cover a costume change and it was
decided to try a pure sound item with a
stage lit only by two dim spots. Peter
Bastin’s 1962 BATRC winning tape ‘Night-
mare’ was chosen and the audience was
astounded and much impressed. At the
AGM of the Federation of BTR Clubs,
Thornton Heath’s Vice-Chairman Morris
Webb was elected treasurer, and John
Bradley retained his position of press and
publicity officer.

Still growing

Radio Blackburn is still expanding, both
in membership and activities. Membership
has grown to over forty. The club received
great publicity from a recent trade show
in Blackburn at which they were given a
stand in return for supplying a microphone
for the fashion shows and continuous
music for the whole show. Allclub members
helped to keep the stand open continuously
and, at the same time, put together a
programme for patients in hospital with
the many requests from their relatives
at the show.

The club is now broadcasting four nights a
week for an hour and a half with two hours
of broadcasting on Sunday. Not to be
left out, the women in the club are now
providing their own programme, ‘Women’s
Spot’, intended mainly for women patients
and including interviews and talks by
women in all walks of life.

Successful year
At the recent AGM of the Ipswich and
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District TRC, Mr J. Steggall, retiring
Chairman, reported that the club had had
a very successful year with several new
ventures and that the new accommodation
at the Royal George Hotel had resulted
in increased membership. As club treasurer
Mr R. P. Burgess was unable to attend
at the beginning of the meeting as he was
helping with municipal elections, and his
report (indicating that the club is in a very
healthy financial position) was presented
on tape to the meeting.

Club members have recently enjoyed a
visit from Mr G. C. Balmain of Master-
tape, who traced the development of
recording tapes over the years, and
another from Mr W, A. Jamieson of
Wharfedale, who gave a very interesting
talk and demonstration of the various
types of loudspeakers and enclosures used
for mono and stereo reproduction.

Doubled meetings

Members of the Montrose and District
TRC recently voted to double the amount
of their meetings and will now hold sessions
weekly instead of fortnightly. It is hoped
that this will enable them to fit more into
their already tightly packed programme.
Recently, in two successive weeks, the
club recorded full operatic productions —
“‘Bless The Bride’ by the Brechin Operatic
Society and ‘The Quaker Girl’ by the
Montrose Operatic Society. A presentation
tape has also been compiled for the club
chairman who emigrated to South Africa
in June, and it is hoped that the Club will
obtain some interesting material from this
source in the future. Members have under
review the possibility of forming a junior
section, for which there appears to be a
demand and would like to hear from young
people of either sex in the under-eighteen
group who might be interested. Secretary
is J. McAlpine of 32 Mount Avenue,
Montrose, Angus.

Wanted — women!

The Radio Scotland TR section now boasts
one lady member, the wife of another
member, but would like to attract more.
Club secretary. J. A. Douglas, of 113
Novar Drive, Glasgow, W2, would like to
have advice from clubs who already have
lady members on how to attract them to
this predominantly male activity. The
club is to record a play written by member
John Wilson but members are at present
completely in the dark about the whole
ploi. The author has cast his play using
over half of the club’s thirty members,
but each player will see only his part and
until the actual recording starts the players
themselves will not know how it's going
to end. The club is planning another get-
together with the Dundee club and is
also in contact with the Rugby club with
a view to exchanging tape material.

All on tape
The highlight of the recent activities of
ITAC was the screening of entries for their

Film of the Year competition. Of the
fourteen entries, not one was entered as a
silent film and although the society has
quite a number of members who own
striped sound projectors all soundtracks
had been recorded on separate tapes.
Winner was Stan McMurtry of Melbourne,
second was Nico van Rensburg of Bell-
ville, CP, South Africa, and third was John
Rudkin of Leicester. The judges’ markings
were so close that in a number of cases a
film earned its placing by the quality of its
soundtrack.

For their second AGM members were
hosted by the Welling and District Cine
Club at their HQ in Wrotham. The day’s
programme included an. exhibition of
members’ equipment and recorders on
show included a B & O Stereomaster
2000, Truvox R 92 and a Reps RI10.
Various microphones and loudspeaker
systems were also demonstrated.

Boffins at work

The Bournemouth TRC is fortunate in
having a number of boffins among its
members. Roy Dunn recently won the
annual tape contest for the ‘Silver Mike’
trophy with his tape ‘Reality’. This gave
fellow members a very entertaining insight
into sound and the important part it plays
in our lives. Runner-up was another
boffin, Clifford Rees, with his tape ‘Club
Night’, a humorous look at some of the
mysterious idiosyncrasies that sometimes
afflict tape recorders. Cliff Rees and
fellow expert Tony Rawlins (club chair-
man) are getting together to produce a
guide entitled “The Fundamental Principles
of Recording’, which explains, in layman’s
language, the functions of various parts of
the recorder.

Informal group

A newcomer to the sound scene is the
Croydon Sound Recording Group. This is
an informal group of enthusiasts who wish
to get together purely for the purpose of
doing really active recording, without
necessarily having regular meetings, sub-
scription fees, committees or other official
impedimenta. Numbers will be limited to
about six or seven, but the group will be
associated with the Thornton Heath club.
First big production is to assist the
Harlequin Repertory Company with their
performance of Rattigan’s ‘Adventure
Story’ at an open-air theatre in London.
Producer Ronald Porter, who is produc-
tion manager for Mecca Ballrooms, wanted
to make it a sound production, all the lines
and sound effects being recorded before-
hand, with actors performing to the tape.
All enquiries to the Secretary at 33 Fair-
lawnes, Maldon Road, Wallington, Surrey.

1087 to 1965

In one day members of the Derby Tape
Recording Club visited two entirely con-
trasting locations for some outdoor re-
cordings. The first port of call was the little
village of Swarkestone, first mentioned in
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the Domesday Book in 1087. The village
is also the site of the final defeat of Bonnie
Prince Charlie, and members were able to
glean some interesting recordings. Their
second port of call was the new West
Midland Airport, opened on 1 April this
year. Here, they were able to record the
receptionist giving details of the opening
ceremony, the facilities at the airport, and
facts about the routes taken by aircraft
flying in and out of the airport.

New club

The Elmwood Tape Club has recently been
formed in Stockton, and the club’s first
meeting attracted about 25 prospective
members. Publicity was given by the local
press, and Messrs Sparksound of Middles-
brough gave a demonstration of various
recorders and accessories. A committee
has now been elected, with Mr John Flint
as chairman, Fred. J. Hay as secretary and
Miss Pat Bootland as treasurer. Fort-
nightly meetings have been arranged in
the Elmwood Community Centre, Hart-
burn, Stockton, and further details may be
obtained from the secretary at 27 Crayke
Road, Stockton-on-Tees.

Birds and bells

The Fi-Cord Owners’ club is appealing to
all other clubs and to Fi-Cord owners
everywhere for certain sound effects.
Those most urgently required are small
tapes of bird songs, particularly thrush,
blackbird and canary. The club is also
looking for recordings of either Bow Bells
or the bells of St Clement Danes Church.
Anyone who can lend the club any of these
recordings is asked to contact club organi-
ser Dennis Osborne at 75 Millmead Road,
California, Birmingham 32,

New secretary

Graham Wykes, former secretary of the
Great Yarmouth and District TRS, has
now left the town for a new home in
London. He has not, however, left the
club, for he has been made an honorary
life member in recognition of the work he
has done. His successor is Leonard A.
Ask, of 7 High Street, Gorleston, Great
Yarmouth.

Book reading
After making trial recordings of material
for the Royal Institute for the Blind, mem-
bers, of the IVAS group were delighted to
hear that the Institute found their recording
excellent in all the required categories -
recording level, acoustics of studio, quality
of reading, etc. They are now awaiting
their first book to read on to tape. IVAS
has also at long last been able to open
their hospital programme service as the
necessary equipment has now been in-
stalled in Edgware General Hospital, and a
hut has been built in the grounds so that
production of programmes will not inter-
fere with hospital routine.

(continued overleaf)
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Tape Club News (continued)

Scraped home

Leeds and District TRC are very proud of
the fact that in the Yorkshire Federation’s
Newsletter Cup they scraped home to a
win by % a point! Competition was stiff
coming from such clubs as Barnsley,
Doncaster, Hull and York. The club has
had some very interesting evenings record-
ing a pop group, learning about editing
and playing back their favourite music on
tape.

New venue

The London TR Club now has a definite
new venue for its meetings. This is at
23 Manchester Square, London W1, where
meetings are held on the second Thursday
in every month. The club recently wel-
comed Richard Keen as guest of honour
to judge their annual competition for the
McManus Cup and the Novice Cup.

News from ‘Down Under’

Members of the North London Tape Club
are receiving regular reports from Richard
Collinson in Australia. His latest report
covers the field of commercial radio in
Australia, where Melbourne alone has
five commercial stations. Unfortunately,
tape clubs as such don't exist ‘down under’,
so there have been no ready-made docu-
mentary and interviewing experts for the
radio stations to draw on. But sooner or
later, says Richard, commercial radio will
be made legal in this country, and then

clubs will really be to the fore. North
London is keeping in the picture by pairing
up with the St James Film Unit for a couple
of evenings. On the first evening North
London visited the unit to discover the
joys of cine as a hobby and this month will
be entertaining the unit to show them the
joys of recording.

Current controversy

Reading Cine and Tape Society took ad-
vantage of the recent controversy over their
new local paper to get some comments from
the local population. The new Evening
Post is a Thomson paper and will be
produced in colour by the most modern
methods, but the question among the local
people was still ‘Do we really want another
paper ?’ Club members toured cafes, hotels,
stations and bus queues and found that
most people had very definite ideas one
way or the other.

More creativity

In an effort to introduce more creativity
into club recording work, members of the
South Devon TRC have decided to do more
group work and to hold more frequent
competitions. Vice-President J. W. Stock-
man has agreed to donate a cup for a
contest in some particular aspect of
recording, but the final details have not yet
been decided.

Marathon day
Members of the Walthamstow and District

TRS recently had a marathon day when
they turned out in force to record the local
carnival. Commenting on the proceedings
were Vi Manning, Maurice Dudley, Ken
Perks and Tony Norton, while controlling
the actual recording were Colin Stares
and Jack Watson. Recording over, pro-
ducer Noel Britton had the task of turning
the recordings into a programme at the
local hospital for that afternoon. Also
assisting in this rush job were Ted Higgs,
Alec Lucas, Tom Tomlinson and John
Nightingale.

New copy dates

Secretaries of these and all other clubs
will be pleased to know that, as a result of
our new printing arrangements, I can now
extend the date by which club news must
be received for inclusion in a particular
issue. News for publication in the Septem-
ber issue (published 27 August) should be
in by 26 July, and news for the October
issue (published 24 September) should
arrive by 23 August.

All club news reports should be addressed
to Mrs K. Cook, at Haymarket Press,
86-88 Edgware Road, London W2.

Top ten for August

1. Rugby 6. Blackburn

2. B-TRAC 7. Ipswich

3. Southall 8. Montrose

4. Doncaster 9. Radio Scotland
5. Thornton Heath 10. ITACS

EVERY

YOUR TAPES
=

permanent

reconlimgs
non- titles of
permanent permanent
recordings recordings

OUR TAPE RECORDING INDEX

Pops, tapes before editing,
empty, tapesponding, etc.

effects, music, etc.

Pre-recorded, edited, sound

For tapes listed in ‘B”
that need a card index.

1
detailed
card
_index

INDEX C

16 TRACKS

56 TRACKS

adjusted in seconds
to fit any of
20 TRACKS

Immediately changeable. Seen at a glance. All contained in a
beautiful 6° x 8” folder. Easy to slip on your tape rack or under
the lid of your machine. From your local dealer or send 25/- plus

1/6 p. & p. to:

THISTLEBOON ENTERPRISES LTD,, I3 THISTLEBOON RD,,
MUMBLES, SWANSEA

to:=

‘ Coastguard Road, Larne, N. ireland

Fits I3 Amp fused, |15 Amp or
5 Amp, 3 and 2 pin sockets.
COSTS...
ONLY 12/6
Get one now from any good elec-

trical or radio dealer, hardware
store, etc., or if in difficulty write

FITTALL PLUGS

CINE PROJECTORS -
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Wednesday

AND
BRING
IT BACK
ALIVE

Saturday

Built to the same specification which made the Fi-Cord
202 the first choice of broadcasting and film companies,
the new Fi-Cord 202A offers still more refinements. Among
these are a button-operated battery tester with separate
indicator scale, and a redesigned control panel, giving
greater ease of operation, finished in silver-anodised
aluminium.

Match the standards of the most exacting professionals
with the new Fi-Cord 202A—the hand-made portable
battery/mains recorder that captures every sound as faith-

F I = l u RD fully as studio equipment.

Brief specification

* Frequency response: 50-12000 c.p.s. 4-3db at 7 i.p.s.

* Signal to noise ratio : 45 db unweighted at 74 i.p.s.

* 2 speeds: 74 and 31 i.p.s.; standard 4” spools and ¢” tape.

* Vu-meter for recording level.

* Input socket for any microphone with an impedance from 20«
1000 ohms.

* Constant motor speed with wow and flutter figure of less than 0.3
r.m.s. at 74 i.p.s.

* Separate batteries operating motor and electronics to reduce motor
noise to a minimum.

* Button operated battery tester with indicator scale.

* Fast forward and fast rewind.

* Remote control socket for greater versatility.

* Built-in speaker for monitoring.

* Separate speaker and amplifier sockets.

. * Size: 9" x 64" x 44",
* Extras available include calfskin case, microphones, headphones,
2 D EA amplifier-speaker unit, transistorised mixer.
Choice of four power systems:

1 Rechargeable batteries.

2 Long life mercury batteries.
FI-CORD INTERNATIONAL 3 Power Pack for use with 12v car battery.

Chariwoods Road, East Grinstead, Sussex. Telephone: East Grinstead 21351 4 Power Pack for use with AC mains 110-240v, j

X,

Amateur Tape Recording Video & Hi-Fi
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FAMOUS LABELS FROM THE U.S.A.
NEW to YOU on TAPE!

NOW a2 NEW world of tape entertainment for all. Choose your favourite music from these High
Fidelity tapes which feature world famous artists. .. Popular music, light classical, Jazz, Broadway
Shows and many more items of interest. Each one is a magnificent recording imported from the
U.S.A. All are available in STEREO and many are available in MONO.

PlCKWICK has Conee Boswell and thirty five

other numbers by well known artists.

PRESTIGE has Stan Getz, Shirley Scott and Sam

(The Man) Taylor.

MUSICTAPES has Ralph Marterie and his Gol-

den Trumpet; Ray Charles; Terry Snyder and many
more.

ELEKTRA has the Original Trinidad Steel Band

and eight fabulous tapes of Mono and Stereo Sound
Effects.

HI'FI TAPES has the fabulous organ playing

of George Wright; the fascinating Hawaiian Sounds of
Arthur Lyman, some Honkey Tonk Piano; 2 wonder-
ful old Dutch Street Organ and an outstanding record-
ing of Railway Sounds entitled Farewell to Steam.

GNP CRESCENDO has Lionel Hampton;

Billy May Band and Billy Strange (Mr. Guitar).

RECOTAPE] s o e

FABULOUS U.S.A. TAPES. 22 leading labels with their
accompanying world famous artists, all produced to the
highest possible standards. This new world of tape
entertainment opens up new possibilities for your
taperecorder as a2 home entertainment instrument.
Each one of these tapes will bring out the very best
in your ;aqulpment.

ABC PAMMO“NT has Hugo Winterhal-

ter and Eydie Gorme.

ATco has Bobby Darin.
ATI-ANTIC has Theolonius’Monk, Herbie Green,

Mel Torme and Ray Charles.

COL'PIX has Lawrence of Arabia, Song Without
End and Lord Jim—Sound Tracks.

IMPULSE nas Charlie Mingus.

KAPP tas Roger Williams.

LONDON has Joan Sutheriand.

MGM tas Connie Francs.

RICHMOND has Irma La Douce.
VANGUARD tas Joan Baez.

VERVE s Ella Fitzgerald.

WARNEB Bnos has Peter, Paul and Mary.
WESTMINSTER hes san Peerce.
WORLD PACIFIC has Les McCann,
IAyDIO FIDELITY has The Dukes of Dixie-
and.

COMMAND has Terry Snyder, Enoch Light and

many others,

ALL ON

MUSIC TAPES

SEND FOR YOUR FREE COPY OF THESE FABULOUS

CATALOGUES TODAY —
TRADE ENQUIRIES INVITED Write to Sole U.K. Distributors:

RECOTAPE RECORDINGS LIMITED, 10 WELLS AVENUE, SOUTHEND ON SEA, ESSEX
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NEW

FROM

mmpian

' CARDIOID
MICROPHONE!

GRAMPIAN SOUND EQUIPMENT
INTEGRITY THAT YOU HEAR

After years of research, Grampian proudly present
a microphone with a really good frequency response,
high sensitivity and a genuine cardioid pick-up
ttern. More—it is rugged enough to withstand
ard usage— and is still in the medium price range,
Especially useful under difficult conditions, the
Grampian Cardioid is fully up to the highest Gram-
ian standards of workmanship, reliability and
integrity.
Frequency response: 40 c/s to 12 Ke/s. Available
in four impedances. Obtainable NOW from your
Grampian dealer.

Low impedance—£14. Other impedances—£I5
Fullest details from your dealer or from:

GRAMPIAN REPRODUCERS LTD

Hanwaorth Trading Estate, Feltham, Middlesex. Feltham 2657

SOUND EFFEGTS REGORDS

Now available from Amateur Tape Recording

CASTLE, 7” 45 r.p.m. records, approximate playing time 5 minutes, Each
contains selection of sound effects in separate tracks. Complete with sleeve
and paper inner jacket. Sleeve Includes description of each sound effect and
playing time in seconds.

ABX/1—BELLS AND SIRENS " Price 7/6
Side 1—Fire_engines with bells. Fire engine—alarm and sirens. 5.5. Queen
Mary siren. Factory siren. Telephone bell. Door bell,

Side 2—Clock chime. Alarm clock. Westminster chime. Bow bells,

AFX/1—WILD ANIMALS Price 7/6
Side 1—Male and female Lions, Gibbons, Chimpanzees, Bell bird, Rattle-
snake, Baboon, Viper, Emperor Geese, Fish Eagles, Mountain Lion (Puma),
Kookaburra (Laug i;l(' Jackass).

Side Z—Eh?hanu, ississippi Alligator, Indian Tiger, Sea Lions, male Lion.
In the jungle {a background of typical sounds).

BGX/1—BACKGROUND SOUND EFFECTS Price 7/6
Side |—Sea (breakers), Wind (howling—eerie). Thunder (light rain),
Side %—Rain (heavy shower). Factory sounds (industrial). Traffic (busy
street).

EFX/1—ELECTRONIC SOUNDS AND MUSIC Price 7/6
Side |—Space ship—take-off. Space nhlde—-imginlq take-off. Space
vehicle—imaginary landing. Ring fulati tonal, Modulated tone glide
idemndlng). Modulated tone glide (ascending). Sibilation—white noise

pitch_octave low).
ide 2—Sibilation—white noise (pitch). Sibilation—white noise (pitch
octave high). Three-tone ululation. Filtered noise Stridor (tonal). Ring

and
EFX/1—ELECTRONIC THEMES AND MUSIC CONCRETE Price 7/6
Side |—Delta F Study in Sinetones,
Side 2—Sound object Montage.
HMX/1—HAUNTED HOUSE, MYSTERY SOUNDS AND MUSIC  Price 7/6

Side |—Thunderstorm. Mysterioso. Fright.
fldehZ—Spmh. Intruder, Creaks. Fright. Dungeon. Ghosts. Ghouls. Maniac
aughter,

MFX/1—AUTHENTIC HIGH-FIDELITY SOUND EFFECTS Price 7{6
Side |—Lion roaring. Twin piston aircraft landing. Building and debris fall-
ing. Read drills and compressor. Ship's siren. Steam train leaving station,
Small steam loco and whistle, Cell door, keys and lock.

Side 2—Police car_and bell, chase. Police launch and siren. Steam goods
train and whistle. Car door slam, and starter. Storm at sea, thunder, wind
and gulls. Tube train, stop, doors and start.

MFX/2—AUTHENTIC HIGH-FIDELITY SOUND EFFECTS Price 7/6
Side |—American police car with siren—arriving. American police cars with
sirens—departing. American police car escort with sire«s—pas:i:dg. American
police motor-cycle patrol with siren—stopping. Applause (h clapping).
Orchestra_tuning up. Car crash. Glass breaking (rtcput).

Side 2—City and Waterloo tube train—arriving. City and Waterloo tube—
departing, teps (continuous track), in subway (mixed), in narrow
streets ffcmale), on pavement (mixed), running in street (female), run-
ning in street (male), up and down wooden stairs. Workmen hammering
and sawing.
MPX/1—MILITARY PARADE AND WARFARE SOUNDS Price 7/6
Side 1 — March past — Guards and crowd sounds, etc, Royal Salute
— Parade commands and National Anthem. Drums and pipes — with parade
commands,

Side 2 — Aircraft — low-level attack (bombs, machine-gun fire, aircraft).
Artillery—tanks—rifle fire, ete.
TFX/1—AUTHENTIC BRITISH TRAIN SOUNDS Price 7/6
Side 1—Train departure—main line. Train arrival—main line. Express train
passing—with whistle, Fast goods train passing—with whistle. Express train
guﬂn . Small tank loco—passing.

ide LLml passenger—arrive and depart. Fast goods train—passing.
Central London tube train—arrive and depart. Train over points and
crossing. Slow goods train passing—with whistle,

MFX/3—HORSES Price 7/6
(10 effects). Trotting, Walking, Jumping. Composite recording of fox-
hounds, calls, horns, etc. Cows, Cats, Pigs, Blacksmith's shop.

Please send me the following records
Please indicate with a tick in the appropriate squares

(I o L Y Y
E1 El El

I enclose postal order/cheque for .................. to cover
the cost of record/s, plus Is. 2d. post and packing for first
record and 4d. for each additional record ordered.

LTI e

LR T T T

D L T T T T T R,

AMATEUR TAPE RECORDING, HAYMARKET PRESS LTD.
86-88 EDGWARE ROAD, LONDON, W.2 ATR S8
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FRANCIS

OF STREATHAM

include among their customers many who call
personally from all over the country, because
of the stocks and service in TAPE AND HI-FI
EQUIPMENT to be found there.With so many
shops to choose from, there must be excellent
reasons why people prefer to buy from Francis.
Perhaps you would care to find out by calling
or writing to us about your requirements.

%* VERY LARGE STOCKS OF TAPE AND HI-FI
EQUIPMENT

* NO EXTRA FOR CREDIT UP TO I8
MONTHS

* OWN SERVICE DEPARTMENT

% FREE SERVICE DURING GUARANTEE
PERIOD

FRANCIS OF STREATHAM
169-173 STREATHAM HIGH RD., LONDON, S.W.16

Phone STR
0192 | 0466

Between St. Leonards
Church and Streatham Stn.

Purchasing
0 Hi i
Tape System? ©

TANDBERG v SABA + BANG & OLUFSEN
UHER J AKAI % GRUNDIG % REVOX 4 SANYO
BRENELL + PHILIPS 4 REPS RIO + STELLA
COSSOR % OPTACORD % TELEFUNKEN
TRUVOX + VORTEXION + FERROGRAPH

Open all day
Saturday

TRADE-INS—
ATTRACTIVE TERMS
UP TO 3 YEARS

Pre-recorded tape mono stereo 2 and 4 track; Tape of every
brand; Accessories; Microphones; Leads for every combination;
Amplifiers and Tuners; Speakers, etc.

Send us
your requirements

MASSEY'S covre o couno

121-123 HIGH ROAD, CHISWICK, W.4
Showrooms open 9.30-6.30 dally except Thursday, | p.m.
" Telephone: CHISWICK 2082

YOUR LOCAL

WIMBLEDON'S TAPE RECORDER CENTRE
' Agents for: TRUVOX, FERROGRAPH, VORTEXION,
REVOX, BRENELL, GRUNDIG, PHILIPS, COSSOR,
REFLECTOGRAPH, ETC.

Get it Taped the Expert Way—By letting us install your apparatus

TEL-LEE-RADIO

220 The Broadway, WIMBLEDON, S.W.18 LiBerty 4846

WORTHING, SUSSEX Stocking Ferrograph,
Revox, Sony, Tandberg,

Truvox, Philips,

EMI, Luxor, Bang

& Olu!sen, etc., on

fully comparative
1 Becket Buildings, Littlehampton
Road, Worthing guz Demonstrations

TAPE RECORDER CENTRE (HX)

AGENTS*FOR ALL THE LEADING MAKES OF RECORDERS AND
HI-Fl includin :--.sm BRENELL, BRAUN, DUAL, FERROGRAPH, FI-CORD,
GRUNDIG, KORTI PTA-CORD, PHILIPS, REVOX, ROBUK, SABA,
SONY, TANDBERG. TELEFUNKEN. TRUVOX, E
30 KING CROSS STREET. HALIFAX
Halifax 66832

PART EXCHANGE WITH PLEASURE

TAPE RECORDER

S H E E HI-FI CENTRE

ANNOUNCE THEIR NEW PREMISES ARE
NOW OPEN

3 & 4 STATION PARADE, SHEEN LANE,
SHEEN, LONDON, S.W.I4

Specialists in Tape Recorders - Accessories - Hi-Fi
Stereo - Pre-recorded Tapes - Mics - Tuners
Amplifiers - Speakers - Etc.

Showrooms open until 7 p.m. PRO 0985 Opp. Mortlake Station, S.R,

R
video tape recorders
and all closed

circuit T.V. equipment
AUDIO AND VIDEO RENTALS LTD.

Dept, ATR3
Video House, 27-20 Whitfield St., London W1

LANgham 2283/4
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DEALERS

Visit the North's Finest Tape Recorder Showroom-
Allleading makes in stock, ready for demonstration.
Tape, Mics., Mixers, all accessories, Tape Records.
Separate Hi-Fi and constructors showrooms. Full
Technical Service.

KINGS SQUARE, YORK. Tel. 55666

L.E.C.(Leyton) ELECTRICAL CO.

120 HIGH ROAD, LEYTON, E.15
LEYtonstone 6814

Stockists of : Ferrograph, Vortexion, Brenell, Revox;

Rogers, Armstrong, Goodmans, KEF, f

Housing Furniture, etc. "TAPES by BASF, GFA,

ZONAL 3" to 10”. Demonstrations in the Home. Tape
to Disc Service.

SOUTHERN RECORDER SERVICE
2 ST. GEORGE’S STREET
WINCHESTER, HANTS

GLASSIFIED ADVERTISEMENTS

o

Classified adverti in ‘A Tape R i
cost 15 per word, minimum 10s. Box Nos. s 64 extra.
Advertisements and remittances should be sent to
Advertisement Manager, ‘Amateur Tape Recording’,
8688 Edgware Road, London W2.

PERSONAL

Speedy and Expert Tape Recorder and Hi Fi Repairs
by England's Ieadmi Hi Fi ialists. Telesonic Ltd,
92 Tottenham Court Road, LomK: Wi. MUS B177.

Highest cash oﬁered for good quality Tape Re-
corders, Hl-gl pment and LP qawzyd.s. l;'Ietl!"i".
%:Irhﬁdmd L%d.i 266{8 Upper Tooting Road, London SW17.

The Arden Marringe Bureau, 82 Links Drive, Solihull,
Warks, For a personal and confidential service.

Pre-Sleep Study. Learn difficult lessons or parts or im-

grove your mental powers while you sleep! Send now for
ice List of materials; including the perfect Tape

Machine, Time Switch, Pillow Speaker, Endless Tapc

Cassettes, Pre-recorded Tapes for Learning or Therapy.

Language Courses, etc. Psychology Tapes Ltd (A

16 Kings College Ruul London NW3. PRI 3314.

The perfect companion to ATR is 8mm Magazine—
an unbeatable combination for the sound and cine en-
thusiast. 8mm tells you all you need to know on how to
take cine films and where to look for subjects. Packed
with news of the latest cine developments, unbiased test
reports and hints on sound and cine. All for only 25 64
a month, or special amroducto subscription offer of
255 a year from Sul & et
86-88 Edgware Road. Landon W3,

s . dehii
ions. Fri

marriage. Jean's Bnmn. 15 Queen S:reet Exeter.

A .n...

Good news for “ATR" readers! You can have your copy
of ‘ATR' delivered by the postman on publishing day

h at no extra cost. The postage—yes, even at

LAMBDA REGORD GO. LTD.

Suppliers of Fine Tape Recording and
Hi-Fi equipment, Microphones and
Accessories,

Specialist Technical Service Depart-
ment.

Part Exchange and H.P. welcome.
Suppliers to Schools, Universities,
Atomic Energy Authority, Leading
Architects and Broadcasting Organisa-
tions.

70 LIVERPOOL ROAD, LIVERPOOL 23
Tel. GREat Crosby 4012

each

the increased postal rates—is paid by the publishers.
The annual su tion rate is now only 30s. So send
{our name and ress today. w:th 30; io: S;b&cnnm

Road, London wz.

Could you spare an hour of your time once a month to
help Oxfam? Extra voluntary helpers urgently needed
to collect 25 64 Pledged Gifts from eight friends or
neighbours. You could easily raise £1 a month. A Devon
helper writes: ‘E e has been so kind and willing

I've made new friends through collecting.” Please

write for axplanatorf leaflet to Miss Joan E‘hmm,
Roon 50, Oxfam, Oxford

Learn while you sleep. Learn languages, memorise speeches
and sales absorb b statistics or the
highway code while asleep with Learn: Equipment.
Details from Sleep Learning Supplies, (Dept ATR),
245 Capworth Street, Leyton E.10.

The A. T. Hill Correspondence Club for friendship/
;namuse. SIanmbemhlp. ;'bé\E. for details. 61 Old

“Eroica” Recording Services Ltd (Registered 1949)-
Studio/mobile/tape-disc services. Sale of items from our
Siudl.o Equipment: Armstrong A20 stereo amp and
1 unit, perfect, £25; Armstrong integrated stereo

Tape and Hi-Fi Experts. Agents for
all types of machine and equipment.
Servicing and Repairs.

WORTHING
TAPE
RECORDER
CENTRE

22 New Broadway
Tarring Road, Worthing,
Sussex.

Telephone; WORTHING 3630

G. L. MORTON & CO LTD
’ 12 OXFORD STREET
NEWCASTLE UPON TYNE

Tape recorder service in the

BIRMINGHAM AREA
L. BISHOP LTD.

1708 BRISTOL ROAD, SOUTH, REDNAL
BIRMINGHAM
Telephone: RUBery 2709

GRUNDIG SPECIALISTS

amplifier, new, unused, £25 Emiscope WM4, £37 10s;
Fcrromzph Y 500 stereo s:ud.lu model (steel me}, as
new, £125; etc. S for d Audio co

““Eroica’ House, 34 Ashley Road, Altrincham, Cheshire.
ALT 6688. (Car Park). Studio Director: Thurlow Smith,
ARMCM, MBKS.

EQUIPMENT FOR SALE
Don't Buy A Tape Rmﬂu until you have visited the
Barden/Grundig Centre Dal
Station. All Grund[g models are available on easy terms

with generous part-exchange allowances. The Grundig
Centre, 21 Dalston Lane, ES. CLIssold 8811.

10 and 30 watt output transformer. Trans-
Railway Place, London

‘Somerset’
former Equipment Limited,
SWI19.

Join Audio Supply for better terms on Hi-Fi equipment.
60 page photographically illusirated (non-advertising)
Hi-Fi Catalogue 4s 6d. 10 Clifford Street, London W1.

Electronic theremin, brand new, complete, ready for
use. As described in ‘ATR’, November issue, £15, buyer
collects. Also Ferrograph 808, £35. Telephone BUC 9315,

Telefunken M24 studio recorder chassis model, excellent
condition, £75; ditto in lockable oak cabinet, £95.
Taudberg Model 74, new £80. B & O latest model
2000T portable, new £110. Leak Stereo 20 with point one
pre-amp, £28, Radford stereo 15 watts a.mp with SC2
control unit, new £55. Pair Radford bookshelf speakers,
new £42. Credit facilities available. Box No 223,

Sony T: Recorder TCS500A. Latest model,

ape 4-track
stereo. New. £100. Box No 222

www americanradiohistorv com

MAGNETIC TAPE

Longer life and better quality, that's what Zonatape
and Mastertape gives you. So if you want only the best,
why not drop a line to Seward, 16 Longley Street,
Newcastle upon Tyne 4.

A Unique Buy! Recording tape top brand, 7 in 2400 fi
DP 25s5; 5 in 1200 ft 195 6d; P & P 15 6d per spool.
Bargains in all sizes. Sae for list. We repair, buy and sell
recorders. E. C. Kingsley & Co Ltd, 132 Tottenham
Court Road, London W1. EUSton 6500.

Lafayette ‘International’ Tape. Polyester—7 in 2400 fi
225 6d; 51 in 1800 ft 20s; 5 in 1200 ft 14s; 7 in 1800 ft 19s;
7 in 1200 fr 125, Acetates—7 in 1800 ft 145 94'; 5 in 900 fi
105 6d4; 5 in 600 ft 8s. Refund guarantee. ‘Bib’ Tape
Slicer 145 11d. We also have a full range of Message
Tazn and Triple Play Tapes all at lowest ever prices.

P 25 per order, SAE List. Leda Tapes, 30 Baker Street,

Unique offer of super quality polyester recording tape-
1 mil 900 ft Sin reel 145 6d; 1 ft Tinreel 255 6d. Post and
packing free. Unconditional money-back guarantee if
not completely satisfied. All other reel sizes and ﬁufs
available at realistic prices. This offer is NOT a C P
tape offer — this is real quality at a realistic price. Reco-
tape Recordings Ltd, 10 Wells Avenue, Southend-on-Sea,
Essex.

PRE-RECORDED TAPES

Two track tapes. Armed forces radio broadcasts. Rare
radio broadcasts and jam sessions. Air checks and out
of print recordings by all the great bands. Bill Ordowski,
PO Box 121, Port Huron, Michigan, USA.

American 4 track stereo twu covering most famous
labels at realistic prices. y pay more? Imported
directly b:f us, suvlusg distributors’ profits. Vast szlection
at 755 each—send SAE for free lists or call at London
wgwmams Teletape of Marble Arch, 33 Edgware Road,

TFempo Tapes — music (3} lps mono tapes). Castle Sound
Effects (45 rpm discs). 64 stamp for catalogue—wide
selection. Recorded Tuition Ltd, 174 Maybank Road,
South Woodford, E18. BUCkhurst 9315.

New and unique catalogues of all music tapes available
from USA, including full Ampex range and Music Tapes
Inc. Famous labels like Umted Artists, Warner, World,
Hi-Fi, Prestige, Cc BC, unt, Mercury,
Vanguard, Audio Fidelity, Kapl!. MGM, and many
others. 31 and 7} ips and 4-track stereo and some mono.
Send ls in stamps for full lists and order forms. Quick
delivery from stocks of all major lines. Recotape, 10
Wells Avenue, Southend-on-Sea,

Tape Record Centre. The new tape record centre at
Kew is now open to sup ly tapes by Capitol, Columbia,
Liberty, MGM, Music On Tape, l;arlophone. Stateside
and a wide selection of imported American labels.
Send s in stamps for list to: M%letic Tracks Ltd (ATR),
9 Kew Green, Richmond-on-Thames,

TAPE TO DISC

J & B Recordings. Tape/disc. Mobile unit. Wedding
experts. 14 Willows Avenue, Morden, Surrey, Mitcham

Tape to Disc Recording. Finest professional quality,

10in LP, 425; 12 in LP, 48s; 7 in EP, 21s; 40 ft recording

studio; 48 hour postal return service. Any speed tapes.

SAE for leaflet. Deroy Sound Service, 52 Hest Bank
e, Hest Bank, Lancaster.

John Hassell Recordings. Tape to Disc. Studio and
sn;gb%!: szer\n'nes. 21 Nassau Road, London SW13. River-
e a

Rapid Recording Service. Records made from your own
tapes (48-hour service). Master Discs and pressings.
Recording Studio—Demo Discs. Mobile recordings,
any distances. Brochure from 21 Bishops Close, E17,

Tape/Disc/Tape fi diti duplicating. If qnallty
and durability matter (esnecla]]y with LPs from your
precious tapes), consult Britain’s oldest transfer service.
Records published for choirs, schools. Sound News,
10 Clifford Street, London W1.

BINDERS FOR ATR

For Volume 7 the size of ATR has now been increased
to 10§ in deep x 8} in wide — another of the many
improvements made during the past six months. New
self-binders are now available for Volume 7. They keep
your copies in perfect condition and will open flat at
any ;m.ae of an{] issue. Made of tou%h board, bound in
with title in gold letters, these hand-
some sei!'-bmd.ers will look superb on your bookshelf.
Only 15s including postage and packing from: Circulation
Department, ATR, 86-88 Edgware Road, London W2,
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ATR TAPE DIRECTORY SERVICE

If you wish to be included in the Tape Directory, fill in this
form and send it in.  Your particulars will be published as
soon as possible.

To: The Tape Directory, ATR, Haymarket Press Ltd,
86-88 Edgware Road, London W2.

I would like you to include the following particulars in the
Tape Directory, and agree to acknowledge all replies I
receive in response to my entry. (USE BLOCK LETTERS)

Name

Age......... Occupation.. ... ...

AQAreSS ..oovovonrororroreesrvesensesssssseese et
Special interests

Tastes in music
Tape recorder used

Maximum spool size............ SPeE e

Countries you wish to contact

CUT HERE

AMATEUR TAPE RECORDING

VIDEO AND HI-FI
SUBSCRIPTION FORM

Make certain you receive your copy of Amateur Tape Recording,
Video and Hi-Fi by completing this form and sending it, with
your annual subscription to:

AMATEUR TAPE RECORDING,
SUBSCRIPTION DEPT,

86-88 EDGWARE ROAD, LONDON W2

Please send Amateur Tape Recording, Video and Hi-Fi for one
year, commencing with the next ( ) issue,

to the address below. I enclose the annual subscription of
thirty shillihgs (30s). ATR will pay the postage.

Name

Date ...

Tape Club members wishing to avail themselves of the special
Club Subscription rate of 25s per annum should apply to their
local Club Secretary. All Club orders must bear the Club Sec-
retary’s signature and be sent to the Subscription Department.

ATR /september

COMING NEXT MONTH!

FULL PICTORIAL REPORT ON THE FIRST
ATR SOUND TOUR by Bob Danvers Walker

Also constructional details for an 8-channel
mixer, test report on the Pye stereo amplifier and
a survey of how Truvox recorders are made.
Plus many more fascinating and informative
features, all in the September issue of ATR,
out 27 August. Order your copy now !

ADVERTISERS IN THIS ISSUE
. — i E—

Audio and Video Rentals Limited 36
Bang and Olufsen 6
L. Bishop Limited 37
Bowers and Wilkins Limited 36
Cussins and Light Limited 37
Ferrograph Company Limited 39
Fi-Cord International 33
Fittall Plugs 32
Francis of Streatham 36
Grampian Reproducers Limited 35
Kodak Limited 7
Lambda Record Company Limited 37
LEC (Leyton) Electrical Company 37
Massey's Centre of Sound 36
G. L. Morton and Company Limited 37
Philips Electrical Limited 13
Recotape Recordings Limited 19, 34
Sheen Tape Recorder Centre 36
Sony 40
Sound Effects Records 35
Southern Recorder Service- 37
Tape Recorder Centre, Halifax 36
Tel-Lee-Radio, Wimbledon 36
Thistleboon Enterprises Limited 32
Wallace Heaton (City Sale) Limited 27
Wharfedale Wireless Works Limited 2
World Record Club Limited . 45
Worthing Tape Recorder Centre 37
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ENDURANCE AND RELIABILITY

To record and reproduce faithfully are important requisites of
any Tape Recorder, but alone they are not enough.

The ability to do these things for long periods—under the
most arduous conditions of usage—withstanding the rigours
of unfavourable climates and robust handling, pinpoints
another important Ferrograph feature—Endurance.

Many Ferrographs, supplied 12 years ago, are still in daily
use by Government Departments, Broadcast Authorities and
in educational establishments. They have endured and the
m%dem Ferrograph, built in the same tradition, will similarly
endure,

Ferrograph offers a simple and indeed clinical presentation.

Ferrograph offers expert engineering and a thorough-going
specification that will stand up to any test and evaluation.

Ferrograph is an instrument for the music lover—for the
discerning recordist—for the professional user and for theman
to whom reliability and endurance are features that mean much,
and that will reward him for the extra price he will be called
upon to pay.

The Complete Manual of the Ferrograph, a sizty-four page
tllustrated quarto volume, bound in cloth, and containing full
operational and technical data is supplied without charge to every
Ferrograph owner on receipt of a completed registration card. It
can be made available in advance to others interested however,
price £1 on direct application. This sum will be refunded on the
return of the registration card of any instrument subsequently
purchased. (State Stereo or Mono).

Please send me a copy of the "Manual of the Ferrograph" for
which | enclose £1.

Please send me a copy of the Ferrograph leaflet.

The Enduring Ferrograph

THE FERROGRAPH COMPANY LTD., 84, Blackfriars Road, London S.E.1. Telephone: WATerloo 1081

www americanradiohistorv com
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