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MODEL 3035
Con prising a high quality,
twin-chamml tais. deck with ( hail- track head.
matched pre- amplifiers
and a versatile control unit.
Owts•rs of existing amplifier and speaker systems
need only add a second amplifier and
speaker to be fully equipped
lbr efficient reproduction of
"His Master's ‘' oice" and Columbia
"Stereosonie" Tape Records.
Will also play standard single- channel Tapes
and has high impedance sockets for
gramophone, radio or other requirements.

Here is equipment
to enable the High Fidelity enthusiast
to add " Stereosonic" Reproduction
to his existing installation.
"Stereosonic" Sound Reproduction
is the only system which provides
a complete sense of breadth, depth, perspective
movement and spaciousness of the original
performance and gives a new realism
which is startling in its impact.
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A new illustrated leaflet giving concise details of the complete range of matched units forming the
RD JUNIOR Home High Fidelity System is now available, and may be had on request.
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FM UNIT...
Remarkably efficient Automatic Frequency
Control facilitates tuning and eliminates " drift

225.
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. . is not enough!

You need to be able to live with your high fidelity equipment as
well as listen to it.
This RCA New Orthophonic High Fidelity speaker system uses
advanced acoustical design to give a liveable size with clean
aesthetic lines which will harmonise with any furnishing scheme.
The system uses aported bass reflex type enclosure including the
exclusive RCA acoustic curtain damping feature. The special
arrangement of the triple speaker assembly ensures even sound
distribution to all parts of your room with perfectly balanced bass
and treble response. This instrument with its great sensitivity
captures those elusive elements of sound which make for
completely natural reproduction. The RCA Loudspeaker is the
latest addition to a complete range of perfectly matched High
Fidelity units designed for studio quality, radio and gramophone
reproduction in the home. Send for further details.

F/M TUNER

TRANSCRIPTION DECK

The above photographs show alternative
arrangements or the same RCA New
Orthophonic Loudspeaker. The plinth
shown is aseparate unit. Speakers can be
supplied in light oak or continental dark
walnut finish and without plinth if
requ'red.

PRE-AMPLIFIER

MAIN AMPLIFIER

12zur ottjulzA012„
Lc
RCA

ORI AT

BRITAIN

LIMITED ( DEPT.

HEM,

LINCOLN

WAY,

WINDMILL

ROAD

SUNBURY ON THAMES,

MIDDLESEX.

TEL:

SUNBURY-ON-THAMES

3101

(An Assocnate Company of Rad,o Corporation of America)
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SEE THE MARK III COLLAR°

TAPE TRANSCRIPTOR

The new High- Fidelity Tape Transcriptor —
specially designed on Transcription quality principles for live recording, recording from F. M.
Broadcasts, etc., and reproducing pre-recorded
tapes. A twin-track model fitted with four heads, it
runs at 3, 74 and 15 inches per second.
Several new modifications are incorporated in the
Mark III, including the Pause Control and removable switches. Pre- amplifier, incorporating bias
oscillator and power pack for the Tape Transcriptor,
is now available.

See

and

hear

THE 4- SPEED GRAMOPHONE
TRANSCRIPTION UNIT ( Model 4T200)
Absolutely uniform speed, reproduction free from
frequency modulation—both ensured by new type
4.speed mechanism.

()ILAN)
THE WORLD TURNS ek
our

LTD.,

RIPPLEWORKS,

products
APRIL

A01110
COLLARO

QUALITY PRODUCTS

12 • 13 • 14

15

Waldorf Hotel,
London, W.C.2.
BY-PASS

ROAD,

BARKING,

Telephone: Rippleway 5533 — Telex: 8748. Telegrams:"Korllaro" — Telex — Barking
Makers of Record Changers. Gramophone Units. Pickups. Electric Motors, etc.

409

ESSEX

as you

IF idelit

have never
heard it before!

FAITHFULNESS TO ORIGINAL.' HIGH QUALITY

o we,ee

•

ezeele/e~IIIWee
,,,, - •

1

1,

20/80 \ \
,
,
,
A New Loudspeaker System
, ,,,,,,,
,..
,

'

ACOUSTILENS

F

/

1
/

r
I
/
e
1

,,,,,
,,,,,

biostrox

1

1

,,,,,,,,

of advanced design With a performance
you must hear to appreciate

1
e
,/
5
r
r

0
0

,

0
„,e%%"''
,,,,,,,,,,,,,,,,,
- ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,
o---

1 We shall be pleased to send full information
and address of your nearest appointed

1
supplier where you can hear this
I
outstanding loudspeaker system in operation

Designed and made by the
WESTREX COMPANY LIMITED • LIBERTY HOUSE • REGENT STREET • LONDON
4I
(
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THE JUBILEE MICROLENCO TRANSCRIPTION UNIT

BALANCE TRANSCRIPTION

MODEL G L. 55

ARM

74
fr

THE

WORLD- ACCLAIMED

VARIABLE RELUCTANCE
CARTRIDGE No. 500

lee

PRECISION PICK-UP ARM
MODEL L 56

LENCO TRANSCRIPTION UNIT
MODEL G.L. 56

Visit our Stand No. 20 AUDIO FAIR, 12th — 15th APRIL, 1957.
THE GOLDRING MANUFACTURING CO. ( Great Britain) LTD.
486-488 HIGH ROAD, LEYTONSTONE, E.11
Telephone: LEYtonstone 8343-4-5
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HiFi CAPACITORS
FOR CROSS- OVER

NETWORKS

Hunts patented Metallised Paper Capacitors are particularl suitable
for loudspeaker crossover networks and are used extensivel
for this
application. flit.•y have negligible self inductance with consequent lack
of self resonance within the audio frequency range, and with the special
method of end connections used on the capacitor unit, the equivalent
series resistance down to zero applied volts is extremely low.
The capacitors listed below are considerably smaller in dimensions
than con‘entional types, occupying only 25-30", of the space required
for their lowest voltage counterparts in foil and paper construction.

L.F.

I

INPUT

TYPE W48

A basic circuit for a twin
speaker combination is shown
on the kit. The number of
circuit elements and their capacitance and inductance values
depends on the number of
loudspeakers, their individual

H.F

characteristics, and the required crossover frequencies.
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2,'" •
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VVP 247
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12"

265

TYPE W-19/1

A. H. HUNT ( Capacitors) LTD.
WANDSWORTH, LONDON, S.W.18.
And in Canada: HUNT

Tel : BATtersea 1083

CAPACITORS (Canada) LTD.

AJAX, ONTARIO

Factories also in Surrey and North Wales.

412

The ` CQ'
reproducer
costs only

Here is a High Fidelity reproducer which is designed to very
high technical and aesthetic standards, providing a smooth response
from 35 to 10,000 c/s. Power handling is of the order of six watts.
It is available in three distinctive finishes : medium-light oak
or attractive leathercloth at twelve guineas, and high quality,
deep-polished walnut at thirteen guineas.
Also in the course of production is a new approach in tweeter
design and a moderately priced high fidelity amplifier, housed
with a record playing desk to match the ' CQ' reproducer.

twelve

The ' CQ' reproducer will be demonstrated at the Howard Hotel,
Norfolk Street, W.C.2, from April 12 to 15, Ilam — 9pm.

guineas

Write for free literature. R.G.A. Sound Services ( Plymouth) Ltd.
6 Conway Gardens, Enfield, Middx.
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EDITORIAL
rr HIS number of " HiFi News" marks a special
occasion, for although the paper itself is only 11
numbers old, it was at the 1st London Audio Fair, exactly
a year ago, that we first announced it. In common with
most other years that have clocked up after the initials
A.D., much has happened during the past 12 months.
In the realms of HiFi, the year has seen many thousands
of newcomers who have discovered the fascination of high
quality sound, who have learned the value of filters,
tweeters, crossovers and suchlike, and who have found
themselves on the threshold of a new venture.
Thousands more will soon have enjoyed their first close-up
experience with HiFi techniques, at the 2nd London Audio
Fair; and many of them will be passing through the first
puzzling stages, as they sit at home, pondering over such
odd terms as "eigentones," " bass resonances," and "harmonic distortion." We wish them luck!
In the meantime, however, we do earnestly beg the
attention of the man in search of HiFi results. For his
special benefit on this occasion, we repeat once more our
urgent warning. The term HiFi is already being seriously
abused in this country, and the appearance of those magic
words on leaflets and price tags is no longer the guarantee
that it should be.
Let us try to clarify the position. There are many
manufacturers who have devoted years of time, thought
and research towards the specialised production of
apparatus for high quality sound reproduction. With
justifiable pride they label their products " High Fidelity"
or " HiFi." There are others who freely use the same
label for very ordinary equipment which, by reason of its
construction, component content, and design (or lack of
it), could in no circumstances reproduce really high
quality results.
There are even some who now seek to establish a subtle
difference in meaning between the two terms " High
Fidelity" and " HiFi" ; and, further, they will argue
that " because HiFi has now become an accepted term for
equipment generally, it is justifiable to use the one for one
type of equipment, and the other for something special."
We leave it to our readers to assess this method of trading,
and to give it their own private name. We have ours for
it, but there are laws against printing such words. To
label a product " HiFi," is to invite people to buy it as
such. To allow a person to buy something, in the belief
that it is something better, is not a practice that we
approve of.
High Fidelity, as aterm used to describe sound recording
and reproducing equipment means, precisely, " a high
degree of fidelity." The term HiFi is nothing less than
an affectionate abbreviation of the two full words, and
its meaning is precisely the same. Beware of those who
try to debase it.
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COVER PICTURE
D

B.C. recording engi neer Rober t W ade presse d a
.button; and, down in the spinney, something
whirred. And, judging by this month's cover picture,
his job, and that of his naturalist colleague, Eric Simms,
must be two of the most pleasant in the whole B.B.C.
Between them, they operate the Natural History and
Effects Unit. They are completely mobile. For blackbirds, throstles, badgers, trains and traffic, they use a
van.
For waterfowl, otters, frogs and suchlike, they
have asmall boat and outboard motor. Their equipment,
as shown on the cover, comprises abattery- driven LeeversRich tape recorder, and microphone on tripod stand with
parabolic reflector. Reference is made to B.B.C. portable recording gear in an article by D. Winget on page
432 of this number. This particular instrument is fitted
with 1M- inch reels, holding 2,400 feet of tape. A speed
of 15
is used, giving afull- track time of half an hour.
The microphone is an S.T.C. moving coil model, mounted
at the precise focal point of an 18- inch parabolic reflector,
with the microphone pointing inwards. Thus, the mike
can be beamed on to abird at aconsiderable distance, and
all ambient noise is avoided. Even sounds close behind
the set-up would be inaudible. This B.B.C. unit is now
responsible for the recording of effects noises, which
today are very often real. For instance, the clop-clopclop of horses hooves that we hear in plays are usually
genuine, having taken over from the proverbial coconut
shells on a block of wood.
SUBSCRIPTION RATES
The subscription rate to "Hi Fi News" is 21/- per annum
(U.S.A. $ 3.00)
London, W.I.
415

from HiFi News, 99, Mortimer Street,
Subscription+ index, 23/- ( U.S.A. $ 3.25).
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It measures only 4,1" x 5' over the front panel and projects 10',
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products

THE

the rear.
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These small dimensions are obtained by using " C" core material for the

LONDON

1951

to

transformers, giving extremely low intermodulation distortion and less than

0.1%

harmonic distortion at 10 watts output.

r

Low value grid leaks are used on the output grids to prevent runawayd
The main amplifier response is level 15 c/s to 50,000 c/s within 0.2 db.

Separate

inputs are provided for tape, microphone, radio and gramophone, and the

4

10-position selection switch also selects the right replay characteristic for different

40 10 I
.

speeds of tape and different types of records.

An extra low noise stage is provided

for tape replay to permit working direct from all normal heads without additional
amplification.

APRIL
12 • 13 •

14 •

Extra power is available for aradio feeder, etc., of 50 mA at 300 volts and 6.3 volts
at 2.5A balanced.

IS

Waldorf Hotel,

Other VORTEXION products

London, VV.C.2.

at the Audio Fair
The well-known professional quality

TAPE

RECORDERS

types

2A

and

2B

The type" B" recorder has an additional amplifier and head by which the signal recorded on the tape
can be monitored afraction of asecond later, and compared by the turn of aswitch with the pre-recorded
signal. This saves time since the tape can be proved whilst the recording is in process without the need
for arun through afterwards before performers depart.
It is also possible to listen to aprevious recording and record additional commentaries on top of the
first, or re-record the original a fraction of a second later to form an echo. The unit may be used as a
high fidelity amplifier alone.
Both models have built-in microphone transformers for 30 ohm line and are loaded by 7microvolts,
which is approximately equal to normal voice at 20 feet from the microphone, the cable of which may easily
be 440 yards in length of ordinary twin or twin screened cable. Radio/gram inputs are also provided and
monitoring is by means of ameter which can be switched to read the level of bias. The accurate bias level
ensures aresponse of plus or minus 14 db with minimum distortion at all times and the metering may be
used as aguide to mains voltage to compensate for head wear after many thousands of hours' use.
A 50-cycle POWER PACK is available to operate the synchronous motor recorder from a 12-volt
car battery and provides accurate tape speed.
TYPE 4/15M. A four-channel mixer with power pack provides low noise mixing without break
through, as used in many broadcasting and other studios.
TYPE 3/P.P.M. A three-channel mixer with peak programme meter of 1second delay time, calibrated
+ 12
20 db from zero level, reference 1mV, 600 ohm balanced or unbalanced output.
Manufactured

VORTEXION LIMITED,

by

257-263 The Broadway, Wimbledon, London, S.W.19

Telephones: LIBerty 2814 and 6242-3

Telegrams: " Vortexion, Wimble, London"
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TAPE

and

TAPE

RECORDERS

* In this section each month will be found news, pictures,
reviews and technical articles on tape and tape recorders,
and details of stereophony.

TESTING
TAPE
RECORDERS

(Part 2)
by JAMES MOIR

An Introduction

• From

month - to - month, " HI-F1 NEWS " publishes test
reports on tape recorders and players.
In the main, the
instruments to be dealt with are intended for domestic rather than
for professional use; and in consequence it will be possible to
plan them so that they conform to a set pattern. This in turn
will make it possible to provide a more compressed form of
review, in the space available, which can yFeld considerably more
information to the reader, provided that the nature and reasons
for the tests are thoroughly understood.

Rellectograph RR 102

the gain of the replay amplifier, and this high gain inevitably
results in noise of the hiss variety.
Thus, an extension of the frequency range at either end introduces noise, and the designer must decide just where the compromise between noise and extension of the frequency range must be
made. It is not an easy decision to make, for wide frequency
range has become something of a fetish, and a sort of yardstick
by which machines are initially compared, whereas a good signalto-noise ratio hardly gains the same kudos. It is very difficult to
decide on what is a satisfactory signal/noise ratio, but before
attempting to suggest some figure it is probably advisable to
explain some of the difficulties that are inherent in specifying or
measuring the signal/noise ratio.
Two figures are clearly necessary—a measure of the .; ignal and
a measure of the noise; but so far no settled practice has yet
emerged for specifying either. It is fairly common to take the signal power as being the rated power output of the amplifier driving
the loudspeaker, but this practice unduly favours the equipment
with high power output. Thus, an equipment having a power
output of 10 watts will have a signal/noise ratio 10 dB better than
asimilar equipment having a power output of 1watt, even though
both amplifiers are used at the same power level of perhaps half a
watt, and therefore have the same effective signal/noise ratio.

So, in this series of articles, we publish adetailed explanation
and interpretation of the reports.

rr HE frequency range that can be achieved in a tape recorder is
related to the signal/noise ratio, the ratio of signal power to
noise power output. Noise (and this term is to be interpreted as
including everything but the signal) is inevitable, and it is both
difficult and expensive to reduce it to complete inaudibility. Thus,
the designer of a tape recorder has got to make an early decision
on just what section of the market he hopes to secure, and what
his machine must cost in order to secure the necessary sales.
Small size and low weight are considerable advantages in any
machine intended to be conveniently portable, but small size
brings motors, transformers and smoothing chokes into the vicinity
of the pickup head, the input transformer and the first valve.
Mains frequency magnetic fields then induce hum voltages into
the head, or modulate the electron stream in the valve, and hum
appears in the loudspeaker. Magnetic shields are effective but are
expensive.
If costs must be cut, the frequency range can be
restricted at the bass end to minimise noise. Though this reduces
the bass content of music, it may actually increase the intelligibility
of speech.

Reference level-1watt
Realisation of this has led some designers to take 1watt as the
signal power level when computing signal/noise ratio, irrespective
of the rated output power. Figures of 50 and 200 milliwatts have
also been used. Until some settled practice does appear it is proposed to take a power output of 1 watt as the reference level
when specifying signal/noise ratio. However, a decision on this
point does not settle all the difficulties. Almost all the noise is
generated in the pickup circuit and first valve and in consequence
the noise level at the output terminals will depend to a very large
extent on the gain control setting when the signal!noise ratio is
measured. This in turn depends on the signal level on the tape
being used to produce the signal. Here again an arbitrary decision has to be taken, for there are considerable difficulties in measuring the level of the magnetic signal impressed on the tape
during recording.
A convenient solution though one that is not beyond criticism
is to use some standard test tape for all tests, for this ensures that
the tape noise and signal level remain substantially constant
throughout. The main objection to the proposal is that it does
not include the noise produced by the recording circuits in the
machine under test. This objection can be partly met by using
the test tape as a level reference to ensure that a recording of a

40

OUTPUT dB.
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FIG 5.
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1000

10000
FREQUENCY C.P.S. '

Fig. 5, Typical frequency response characteristic obtained from magnetic
tape at aspeed of 15 i.p.s.
At the top end of the frequency range, noise has a different
origin.
A magnetic recording has the fundamental frequency
response shown in fig. 5—the frequency at which maximum output
appears being a function of tape speed.
If a wide frequency
response is required from amachine operating at a low tape speed,
the fall off in h.f. response must be compensated by an increase in
417

7110

'bona:twill'
TRANSCRIPTION MOTOR
costs £28 II
s. Od.

THIS

IS WHY• Connoisseur equipment is built for the man who
is seeking perfect reproduction. It will take him farther along the road towards
perfection than he has ever been before.
That is why he must put fidelity first and
price second before he
chooses Connoisseur.
The Connoisseur 3-speed Transcription Motor is
possibly the finest turntable in the world today. It
has several distinctive features.
This unit is fitted
with a synchronous motor and a lathe-turned I2- in.
non-ferrous turntable.
A 4 per cent, variation is
obtained on all three speeds.
The speed change
takes place mechanically and no braking action is
placed on the motor.
This runs in synchronisation
at all settings. The motor will remain in synchronisation even
with as wide a variation as from 250 to 180 in line voltage.
The best materials are used throughout regardless of cost. The
main spindle is precision ground and lapped to mirror finish. It
runs in phosphor bronze bearings. The motor platform measures
15f: ins. by 13.1
,ins. with 3.:; ins, clearance beneath the motor
board. The platform is constructed of a heavy zinc alloy die
casting 1- in. thick. It is ribbed for strength and is hammer
finished in silver grey. The Connoisseur Pick-up is built to the
same precise standards. It has a downward pressure of only
4 grams and a frequency range from 20 to 20,000 cycles at
33!, r.p.m. The total armature mass, suspended on Nylon,
weighs only 4 milligrams. Available with Diamond or Sapphire
armature.

Prices : Pick-up complete with I head fitted with Diamond
Armature £. 19.0 plus Purchase Tax £3 . 16 . 6. Head only
£6. 12.0 plus Purchase Tax £2. 16 . 5.
Replaceable Armature
System £4. 10.0 plus Purchase Tax £ 1 . 18 . 6.
Pick-up complete with 1 head fitted with Sapphire Armature
ES. 17.0 plus Purchase Tax £2. 10 . 0.
Head only £3 . 10 . 0,
plus Purchase Tax £ 1 . 9. II.
Replaceable Armature System
£1 . 4.0, plus Purchase Tax 10/4.

A .R. SUGDEN Ett CO. ( Engineers) LTD.
WELL GREEN LANE •

BRIGHOUSE •

Telephone: Brighouse 2397

YORKSHIRE
Telegrams: Connoiseur, Brighouse
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constant frequency 1 kc/s signal is made at the same level on all
machines. In practice this requires the standard test tape to be
run through the machine under test, and the gain control set to
give 1watt out into a resistive load in place of the loudspeaker.
With the gain control position noted a recording can then be made,
the lecording level being adjusted until the replay signal produces
the same output as the tape being used as the reference. When
this is achieved, a sound level meter across the speaker terminals
will indicate the signal level when the recorded tape is running
through the machine, and the noise level when the tape runs out
but the drive motors are still turning. The difference is a very
good ( but by no means completely accurate) indication of the
signal/noise ratio.
Noise Levels
This all sounds quite reasonable, but in fact it requires afurther
correction that depends upon a characteristic of our hearing. At
the loudness level at which normal listening is done (about 80-90
phon max.), the ear has a flat frequency characteristic, but this is
not maintained at the loudness level at which noise is heard. Room
noise level in the average home is about 40 phon, and this is also
the level at which the reproduced noise level from a tape machine
is heard. At this level the ear is very deficient in bass and it is
thus more reasonable to weight the instrumental readings to allow
for this deficiency.
All sound level meters contain weighting networks to make this
correction, there being international agreement on the frequency
weighting characteristics of sound level meters.
The curve for
measurements at a level of 40 phon is shown in fig. 6. Signal/
noise measurements taken with a flat characteristic are spoken of
as being "unweighted", while those taken with the 40 Mon charera
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Hg. 6. Frew ency response characteristic of a sound level meter
when used for measurements in the region of 40 phon.
acteristic are known as the weighted levels. If the major portion
of the noise in a tape machine is due to hum, the weighted and
unweighted figures may differ by as much as 20-25 dB. but if
there is little hum present and the noise is mainly hiss, then the
weighted and unweighted levels will differ by only 10-15 dB. The
weighted figures are always higher than the unweighted.
Future "Hi Fi News" test reports will quote both weighted and
unweighted signal/noise ratios, the weighted figure being that
obtained with the 40 phon setting of a sound level meter, and the
unweighted value being that obtained with the 100 dB setting.
(This is virtually flat response.)
Signal/Noise Aims
It is impossible to specify a signal/noise ratio that is the minimum acceptable in all circumstances.
The pre-war 78 r.p.m.
records had asignal/noise ratio of about 25-30 dB and were to my
mind unsatisfactory. Those modern 1.p. discs with a quiet surface
have a signal/noise ratio of about 40-48 dB, at least when fairly
new. However, the reproducer noise level that is detectable is a
function of the ambient noise level in which you listen, for the
volume control is usually set to the point that makes the maximum
sound level about 85 phon. Under these conditions any weighted
signal/noise ratio greater than about 45 dB will bring the reproducer noise below the ambient noise level in the room (usually
about 40 phon).
Under normal conditions this will make the
reproducer noise level inaudible above the room noise.
In a quiet room, or if you sit close to the speaker, or if the
reproducer noise is predominantly of one frequency, then a signal/
noise ratio of 45 dB will be unsatisfactory. A critical listener in
a quiet room will consider that a weighted signal/noise ratio of at
least 60 dB is necessary with 70 dB as a desirable target figure.
A performance of this order is only secured from the very best
professional machines with price tags in the region of £500 or
more.

THE " WATTS

FOLLY"

* As a result of references in "HiFi News" to the " Watts Folly",
we have had many letters asking for an explanation. The above
picture is not the original "folly", but an improvement upon it.
Cecil Watts, its creator, calls it the " Spherisonic Speaker". He
describes its principle as Inverse Horn Loading, and adds modestly
that " it is beyond HiFi". Those who have heard it, agree. Keep
your eyes open, for there may be one working at the Audio Fair.
Meet The Experts In Room 124
641_11-F1 NEWS", " Record News" and " Hi Fi Year Book" are
I I to be jointly represented on STAND 27 in the main exhibition hall of the Audio Fair, and we look forward to meeting our
readers there. Our " Reception Room" will be on the first floor,
NUMBER 124; and there, in addition to one or two things of
rather unusual interest in the HiFi line, we have arranged for
some of our technical contributors to be in attendance, to meet
readers and to be at their service to discuss problems and answer
questions.
In order to make things as comfortable as possible for our
visitors, and to avoid over-crowding in the limited space at our
disposai, it may well be necessary for us to organise these visits
during certain hours of the day, and to limit them by the issue of
visiting cards.
We shall therefore greatly appreciate it if readers will call on
us at Stand 27, where these cards will be freely available, according to the demand.
Further, in order to minimise any inconvenience which might
occur, we have compiled the following table, showing the times
at which our various representatives are most likely to be in
attendance. The initials are as follows: Ralph West (
R.W.):
Stanley Kelly (
S.K.): Bob Roberts (
BR.): James Moir (
LM.):
H. Lewis York (L.Y.). Other technical advisers may be in
attendance at these and other times.
Date
Friday,

Ila.m.-1p.m.

2p.m.-6p.m.
RW:LY

April 12

6p.m.-9p.m.
RW:LY

Saturday, April 13

SK : LY

RW:LY

RW: BR

Sunday,

April 14

BR : LY

SK : JM

RW:JM

Monday,

April 15

RW:

BOUGHT

SOLD

RW: SK
EXCHANGED

HIRED

Good Quality

TAPE RECORDERS & AUDIO EQUIPMENT
MAGNEGRAPH
1 Hanway Place, London, W.I.
419

TEL.: LANgham 2156

RR. Series 102

METAL CASED RECORDER

The Reflectograph RR. Series 102 incorporates the - BRICK" type construction of
Record Playback units.

This instrument permits continuous monitoring from the tape

during recording, the Playback Amplifier delivering an output power of up to 3watts,
either to the built-in speaker, or to an external ( 15 ohms) output socket, while a600
ohms balanced output of ImW is also available.
A - Breakin" switch is provided, so that the incoming signal can be sampled and directly compared with the outgoing recorded signal. The recorder measures 21.1
,in. by
1.5!, in. by 13 in. deep and weighs 56 lb. It can be supplied fully tropicaked if so
required.
(THE RR. SERIES

*

102 SUPERSEDES THE REFLECTOGRAPH SERIES P RECORDERS].

For specification and full information on the Reflectograph range please write to the manufacturers.

RIJDMAN DARLINGTON (ELECTRONICS) LTD.
WEDNESFIELD,

STAFFS.

Tel.: Wolverhampton 31704
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Stereophonie Sound
*

by James Moir

This month, the author devotes his stereo con-

tribution to a summary of a lecture given to the
I.E.E. by engineers of E.M.I., Ltd.

N an informal lecture to the Institution of Electrical Engineers
on Wednesday, February 20th, E.M.I. engineers, Messrs. Clark.
Dutton and Vanderlyn, disclosed the techniques used in the production of E.M.I. "Stereosonic" recordings. The lecture wa
accompanied by some excellent demonstrations of stereophonic
sound that reached a new high level in sound quality.
Mr. H. A. M. Clark opened the session with a shortened version of the paper, first listing the advantages of a stereophonic
presentation, and then following with aresume of the basic theory.
Experience has shown that a stereophonic reproduction gives
better definition than a single-channel system, and it permits a
soloist to be clearly heard through an accompaniment without
resorting to the unnatural close-up given by a microphone only a
few inches from the artist's mouth.
The natural " two-eared"
listening conditions obtained, give the right weight to the studio
acoustics, and reduce the emphasis given to bass reverberation by
a monaural reproducer. As F. H. Brittain has pointed out, a
stereophonic system adds the background scenery to the acoustic
picture.
Where Stereo Scores Heavily
For many years it has been realised that non-engineering
listeners will not tolerate a reproducer system having the same
volume range or the same frequency range as the original performance. Though many other explanations have been offered it
is now realised that the size of the source is of paramount importance in determining the acceptability of a reproduction. In this
respect a stereophonic system scores heavily.
It is surprising to find that the advantages of a stereo system
were realised as far back as 1881, when Hospitalier installed a
system using headphones into the Paris Opera House. After a
brief review of other early attempts to solve the problems. Mr.
Clark emphasised that the basic problem was one of obtaining at
the listener's two ears, sound pressures which had the same relative values as would be experienced in the studio. The problem
is one of considerable difficulty if loudspeakers must be used, for
the sound from both speakers reaches both ears, whereas it would
be advantageous to confine the sound from each loudspeaker to
one ear.
E.M.I. engineers claim that the Stereosonic system overcomes
this limitation, a claim that was supported by an elegant mathematical analysis presented in the paper. Shorn of the mathematical symbolism the explanation is somewhat as follows:
Each of the two ears receives two sound images, each ear being
affected by both loudspeakers. The two sound images at one ear
arrive with a small time difference, due to the difference in path
length between the two loudspeakers and the ear. Analysis shows
that the ratio of the sum of the two loudspeaker signals at one
ear, to the sum of the two signals at the other ear, is a measure
of the position of the source, relative to the two microphones.
This ingenious theory is illustrated by Fig. 1, taken from the I.E.E.
paper, and it is worth comparing with the simplified single-pulseat-each- ear theory explained in " Hi Fi News" for Jan., 1957.
To achieve all the advantages suggested by the mathematical
analysis, the E.M.I. engineers have developed some special circuits
to simulate the vector summing that they claim is carried out by
the hearing system. The arrangement is shown in block form in
Fig. 2. Each of the two directional capacitor microphones is followed by a transformer having two secondary windings, the four
windings being grouped into two pairs. In one group the two
secondary windings are connected in series aiding, so that the output voltage is the instantaneous sum of the outputs of the two
microphones. In the other group the two secondaries are connected in series opposing, so that the resultant output is the instantaneous difference of the two microphone outputs.

LEFT
SPEAKER \\

RIGHT
SPEAKER

I
"

DIRECTIONAL CAPACITOR

SUM & DIFFERENCING

DIFFERENTIAL

MICS

TRANS.

GAIN CONTROL

SHUFF LER .

TIME DIFFERENCE
AT THE TWO EARS
DUE TO LH.SPEAKER
FIG.I.

LISTENER

TIME DIFFERENCE
AT THE TWO EARS
E TO RH.SPEAKER.

GANGED

GAIN CONTROL.

SUM 4 DIFFERENCE TRANS.
TO TWIN TRACK RECORDER
IG2

The sum and the difference voltages obtained are then applied
to a differential fader; this adjusts the relative gain in the two
channels and thus controls the apparent angle subtended at the
microphones by the sound source. This is a convenient facility
from the studio engineer's point of view, for it allows the control
engineer to vary the apparent distance between microphone and
artist during a recording without going near the microphone.
Two "shuffler" circuits follow the spreader control, for experiment has shown that all frequencies above 700 c/s in one channel
must be attenuated by 3dB, relative to the signal in the other
channel. Volume changes in the two channels of any stereo
system must affect both channels equally, if the apparent position
of the sound source is not to be altered, so the shuffler circuits
are followed by a ganged fader. The signals in the two channels
are then summed and differenced again, by a double-transformer
assembly, and the two output signals that result are applied to a
standard twin- track recorder, operating at 15in./second. This
produces the master tapes from which the release tapes are rerecorded.
Clearly "Higher Than HiFi"
At this point Dr. Dutton took over the stage to drive home the
theoretical points with a series of most impressive demonstrations
that were clearly "higher than HiFi". The equipment used was
a standard E.M.I. studio replay machine feeding two corner
speakers, each consisting of a 15in. woofer in a large enclosure,
with a small cone-type tweeter to handle the upper frequencies.
All the demonstrations were good, but a few made a special
appeal. In the first, a couple of studio engineers put on an act
of setting up a studio for a recording session.
The acoustic
scenery was excellently re-created, the door banging being a little
larger than life. One of the significant advantages of a stereo
reproduction is the clarity that is obtained from the spatial separation of the instruments—a characteristic that was well demonstrated using two couples in conversation. When reproduced
monaurally, it was impossible to understand the conversation of
either pair, but when reproduced stereophonically either conversation could be followed with perfect ease. This was quite the best
demonstration of this particular advantage that Ihave yet heard.
The operation of the " spreader" control was well shown in a
duet for hammer and saw. Presumably picked up by separate
microphone assemblies, the saw noise could be moved about the
stage by manipulation of the spreader control while the hammer
noise remained to one side of the stage.
The majority of the
demonstrations were designed to highlight some particular facet
of stereophonic reproduction, but the last recording, one of Peter
and the Wolf illustrated the performance of a stereo system doing
its designed job, the re-creation of an orchestral performance with
its acoustical environment, and this it did most impressively.
Though the theoretical part of the paper did not receive unqualified support in the ensuing discussion, the demonstration and the
paper represent a major contribution to the stereo art.
It is
highly probable that the authors will repeat the paper at some of
the provincial I.E.E. Centres. If your area is to be favoured, it
will be well worth while finding some member of the I.E.E. to
take you along to the lecture.
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That is a bold statement,
but we mean it : we invite
you to compare Stentorian
High Fidelity, for performance and price, with any other
equipment.
The H.F. 1012 is a good
example : it is one of the range
of Stentorian speakers (incorporating the patented Cambric Cone) which have been
endorsed by leading experts
such as those shown here, and
also byenthusiasts everywhere.
Specialisation — backed by
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PART FOUR
MOVING COIL PRESSURE TYPES

* A new microphone
of beautiful appearance by Simon Sound,
the " Cadenza". The
author of this article,
Stanley Kelly,designed
the electrical 'innards'.

unless special precautions are taken to reduce the effect of the
wave, pre-emphasis of the higher frequencies will take place.
Nearly 150 years ago, Faraday postulated that a voltage would
be generated across the ends of a piece of wire, if that wire was
moved perpendicularly to a magnetic field, and that the voltage
would be directly proportional to the strength of the field, the
length of the wire in the field, and the velocity with which it
traversed the field. In engineering language this statement is
expressed as the generated e.m.f. in volts (e)
=e=

lv
10°
where gis the flux density of the magnetic field in Gauss; 1is the
length of wira in the coil in cms.; and y is the velocity of the coil
in cms./sec. It will be seen that frequency does not enter into this
equation, therefore the generated voltage will be independent of
frequency providing the velocity of the wire is also independent
of frequency.
rrHE moving coil pressure microphone depends for its operation
on two fundamental properties; one, acoustico-mechanical and
the other, mechanico-electrical. We will take these fundamentals
in their respective orders before proceeding with their practical
aspects. Let us assume that the energy from our sound generator (loudspeaker, symphony orchestra, voice, or what you will) is
constant for all frequencies. If we further postulate that there
are no reflecting surfaces within the area under discussion, the
sound pressure at any point will then depend only upon the distance
from the source. In other words, the derived force which will
operate the diaphragm will be independent of frequency.

The Basis Of A Moving Coil Microphone
Fig. 1 shows a basic schematic of a moving coil microphone.
It will be seen that the radial magnetic field from the centre pole
is obtained from a permanent magnet, and our length of wire is
bent in the form of a coil which is attached to the diaphragm.
Therefore, applying an alternating acoustic force to the diaphragm
will (or should) cause the coil to vibrate in the magnetic field in
sympathy with the sound pressure acting on the diaphragm; and
at any given frequency this in fact occurs.
If we re-read the foregoing paragraphs, we are presented with
two independent facts; (a) as a result of the sound pressure acting
on the diaphragm, the diaphragm will exert a mechanical force
to whatever is connected to it; and (b) the voltage generated by
a coil in the magnetic field is proportional to velocity.
It will be seen that we have two different mechanical parameters,
(1) the force of the diaphragm, and (2) the velocity of the coil.
Our prime requirement, however, is that the velocity of the coil
shall be independent of frequency, and proportional only to the
force applied to the diaphragm. How can this be achieved ? Let
us use what is known as electromechanical analogies.
Most of us are familiar with Ohm's Law, which states that
the current in a circuit is proportional to the voltage applied, and
inversely proportional to the resistance of the circuit; and in
mechanical circuits we usually think of force as being analogous
to voltage, velocity analogous to current, and friction or other forms
of dissipation being the equivalent of resistance. This is all right
for D.C. circuits, but in acoustics we are dealing almost wholly
with alternating components, and often complex ones at that.
We have therefore to consider the effect of mass (the equivalent
is inductance) and stiffness, or more often the inverse of stiffness
known as compliance (this latter is equivalent to capacitance).
It can be shown that for a constant applied force to a diaphragm,
the velocity of the diaphragm will increase with frequency if it is
stiffness controlled; it will decrease with frequency if it is mass
controlled; and it will be independent of frequency if it is resistively controlled. It is, however, a fundamental fact of nature
that all material possesses mass and stiffness, and if these parameters are irrelevant to our purpose, all we can really do is reduce
their effect.
In the case of the microphone in Fig. 1 we have a mass of the
diaphragm and voice coil, and the stiffness of the restoring force

Fig. la. Basic schematic of moving coil microphone: lb addition
of an acoustic resistance to diaphragm.
Acoustic force is usually specified as dynes/cne—that is, force
per unit area. Therefore, the total mechanical force available
from a diaphragm is equal to the product of the sound pressure
(dynes/cm'), and the area of the diaphragm (cm'). Thus, the
larger the area of the diaphragm the greater the available mechanical force from a given sound wave.
This mechanical force is theoretically independent of frequency,
but unfortunately it cannot be carried to the ultimate because of
what is known as obstacle effect; that is to say, if the size of the
diaphragm becomes comparable to a wavelength of sound, the
sound field immediately adjacent to the microphone is distorted,
and the actual pressure at the diaphragm face will increase.
It is foor this reason that pressure microphones must be made as
small as practical in order to reduce this distortion as much as
possible. When it is realised that a 5,000 cycle note has a wavelength of approximately 2 in. in air, and that a sphere of this
diameter will result in a pressure incresse of x2 at this frequency,
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(the anulus), together with some resistance due to viscosity of air,
and the inevitable mechanical losses.
These together form a
series resonant circuit, with the result that the velocity of the coil
(and hence the voltage generated by it) takes the form of Graph.
Fig. 2. It will be seen that the output rises considerably at the
resonant fiequency, which is the frequency at which the effect of
mass is exactly counterbalanced by the stiffness. This is obviously
no use for any micrephone with pretensions to quality.
el

VOLTAGE

............/.. _. e

OUTPUT

%

etc.). the low frequency response is increased to 30 c.p.s., and the
high frequency response from 5,000 to 9,000 c.p.s. It is the variations on this theme that result in the practical high efficient microphones we know today. See Fig. 5.
Unlike crystal or condenser microphones, the moving coil microphone is a low impedance device; and whilst its power sensitivity
is large compared with the other two types, its generated voltage
is small because of its low source impedance. A transformer is
therefore required to match it into high impedance circuits, such
as are normally contained in thermionic amplifiers.
The frequency response of the microphone can be considerably
affected by this transformer. The microphone behaves as a generator in series with the resistance and inductance (
R, and L,),
and the current flowing in the primary circuit of the microphone
will be a function, not only of the microphone parameters, but
also of the reflected consonants into the primary of the transformer. Thus, if the primary inductance is insufficient it will act
o

%.,..
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INCREASED LF RESPONSE DUE
-10 _ TO TUNING CAVITY BY TUBE(4b)

FIG.
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2a=Min tesistance (
20 ohms):
2b= +1,000 ohms:
2c=+300 ohms: 2d= + 2.000 ohms.
What we must do, therefore, is to add resistance (mechanical or
acoustical) in the circuit. The effect of adding resistance is shown
in (b) and (c) of Fig. 2. The higher the resistance, the less is
the variation in response. This resistance can be applied in a
number of ways. Even applying the optimum value of resistance,
giving the response in (d), Fig. 2, would not give optimum performance for the microphone, and in practical microphones extra
controlled resonances are applied in the circuit.
RI
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The analogue. Fig. 3, is of the microphone sketched in Fig. 1
with the additional acoustic resistance fitted in front of the diaphragm to reduce the effect of resonance. From the graph it will
be seen that the sensitivity is decreasing rapidly below 100 c.p.s.
and above 5,000 c.p.s.

Fig. 4. (
a) original microphone: ( b) highly damped to gain fia
response: (c) increased sensitivity because of controlled resonances.
Note: An extra 20dB sensitivity ( ref b) obtained by reducing
resistance 4c, and adding resonances 4a and 4b.
If, now, the cavity behind the diaphragm is tuned by an equalising tube ( see Fig. 4), whilst the cavity behind the centre dome
of the microphone is suitably reduced together with appropriate
acoustic resistances ( these usually take the form of cotton wool,
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as a shunt at low frequencies. If there is an appreciable load
capacity across the secondary, this will behave as a resonant
circuit, and can give rise to a spurious peak, whilst the combination of excessive capacity across the secondary and high leakage
inductance will result in a reduced high frequency performance.
The next article in this series will deal with practical moving
coil microphones and their effect on circuit design.

HiFi Cops ?
OUTHEND certainly believes in being thorough—goes the
whole hog, so to speak. On Wednesday, March 13, the
licensing justices considered the subject of music. It appears that
the Chief Constable had complained (and very properly too) that
some music from the local pubs had developed into excessive
noise; and, as a result, a number of conditions were imposed upon
licensees when their licences were renewed—for example:
(I) No more music after 20 minutes before closing time.
(2) No collections for cash in public bars.
(3) Ensembles to be limited to groups of two (or only two
instruments to be played—thus wisely taking into consideration the sonic output of one-man bands).
(4) No drums.
(5) Instruments to be a piano or squeeze box, plus one other
weapon, either string or wind.
(6) ( And this is where Hi Fi licences are hit in the midriff.)
Houses on the sea front may only use one speaker in each
bar—and each speaker is limited to an output of a paltry
5watts.
(7) Finally— take a deep breath—the Police have been granted
powers to check the output! So now, perhaps, we shall see
our first squad of Hi Fi Cops, armed with noise- level meters
and distortion analysers, in addition to the more customary
truncheon and +-watt whistle.

S

Footnote for Southend Licensees
Properly loaded, one efficient loudspeaker can adequately fill a
large dance hall with undistorted music at 5 watts input. And
since a 25°,', efficiency is good from an average commercial
speaker. an input of 20 watts should keep sea-front licensees clear
of gaol—even if it does drive most visitors to the nearest chemist
in search of ear plugs.

DIAMOND & SAPPHIRE STYLI FOR ALL PICK-UPS
ALL ROGERS DEVELOPMENTS EQUIPMENT

STYLUS REPLACEMENT SERVICES
42 South End Lane, London, S.E.6.
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THE SPEAKER
IN YOUR HOME
by

Ralph

West

Part II
CROSSOVERS

M

ANY large speaker units while having admirable properties
as bass speakers, may have a most unpleasant high-frequency
response. This is due to cone breakup, often aggravated by energy
which is reflected back into the cone from a surround giving little
damping. If the speaker has been designed expressly for bass
work only, it will have a heavy, soft cone, giving considerable
damping at higher frequencies. In short, it will have little highfrequency output to embarrass us. If, on the the other hand. it
has a harder cone, being intended for general use, the first statement may apply.
In general, the larger the cone, the lower the frequency at which
the trouble starts, due to the longer distance between the speech
coil and cone edge. If the speech-coil diameter is increased
considerably, (and if a much larger magnet is used to fill the increased gap area with flux). the cone will " behave" up to a higher
frequency. The new Westrex 20/80 15in. speaker with its 3in.
voice coil is of this type.
Thus, we often have to prevent high- frequency signals from
reaching the bass unit. The simplest method is to place a choke
in series with it. The action is very simple—the reactance ( i.e..
effective resistance) rises with rise of frequency, and thus limits
the amount of current flowing through the speech coil at high frequencies. It is the opposite of the condenser feeding the tweeter.

TREBLE

GOODMAN'S CROSSOVER

UNIT

of approximately 15 ohms and so has a .11kF condenser. They
would thus be suitable values of L and C for a 5 Kc/s crossover,
when using 15 ohm speaker units. For a crossover frequency one
octave lower, double both values. For the original frequency,
but using 7.5 ohm speakers, double the capacitance and halve the
inductance.
If the inductance and capacitance va!ues are wrongly chosen, or
if their values are very inaccurate, the sound output at the crossover frequency will not be the same as that at higher and lower
frequencies. Errors up to about 20% in component values would
not be noticeable, however. If the tweeter is more efficient than
the bass unit, then the fig. 54 circuit can have the fig. 52B (
March
issue) attenuator added as a volume control. The curve of driving voltage against frequency for the two speakers would now
look like fig. 56. In this case, though the electrical crossover frequency ( equal voltages) is fc, the acoustic crossover (equal sound)
will be at a different ( lower) frequency.
This last point will lead to the realisation that, unless the two
speaker units really are 15 ohms at crossover frequency, and
equally efficient at that frequency, it is no use bothering to calculate and make accurate values of inductance and capacitance.
The values will, however, serve as a basis for experiment Even
if the values are chosen after measurement in an anechoic room.
and if the speaker does give constant acoustic output with frequency, the listener may prefer some other balance ! Not only
does the speaker impedance vary considerably with frequency, but
it is also far from behaving electrically as a resistance at most
frequem ' es.

SKAKER

FIG. 53.

Assuming the speaker to ehave as a resistance. fig. 53 shows the
two circuits separately, with their resultant driving voltages. Combine them, as shown in fig. 54, and the circuit becomes a crossover network
The relative voltages actually reaching the twa
units are also shown.
The frequency at which the two units
receive equal driving voltages is called the crossover frequencythis is the correct use of the term ! Now, assuming the two units
have the same impedance at the crossover frequency, ( wishful

ACOUSTIC
OUTPUT

vo

vo

FIG. 55

cc

Fc

It is probably safe to assume it is resistive at frequencies corresponding to tops of impedance peaks, at bottoms of dips and
perfectly flat ( constant) positions. if any. At all other frequencies
it will behave either as C and R in series or L and R in series. It
thus tends to make nonsense of the simple circuit of fig. 53 and
the curves of fig. 54. We are thus back again to experiment !
Notwithstanding this, we will look closely at a detailed drawing of
fig. 53, bass section shown in fig. 57. The result at octave intervals are shown in terms of speech-coil voltages, power output and
decibels.
It will be noticed that the output starts to fall slightly an octave
below crossover. However, this will be an inaudible loss, and
anyway the other speaker will be far from silent at this frequency.
At one octave above crossover the output is down 7dB, only a
small though noticeable drop. Turning the volume control anticlockwise 30 degrees ( 5 minutes on the clock face) will probably

thinking, in practice !). then they will absorb equal amounts of
power. If they are equally efficient, then they will produce the
same amount of sound. To preserve the correct sound level they
will, therefore, each need to produce half their full output power at
this frequency. This in turn means J2V their full voltage. i.e..
0.707 times (3dB down). Thus, the values of capacitance and inductance have to be calculated to satisfy this requirement
A voltage drop of 0.707 times is obtained ( in this circuit) when
the reactance equals the speaker impedance (assumed resistance),
i.e., XL-=Xc=15. At 5.000 c.p.s. a 0.5 m1-1 choke has a reactance
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NEW CHAPMAN AM/FM
It
UNITS
The reputation of Chapman radio units makes the
introduction of new AMFM models of special interest.
The FM85 is an economical answer to most radio
reception needs of the High Fidelity enthusiast, having
drift free FM band of good sensitivity and Medium and
Long Wavebands providing
good reception of continental
stations, with delayed
amplified A.V.C. An accurate
tuning indicator operates on
all wavebands.
Other Chapman Radio Tuners
De- Luxe AM/FM series S5/FM and
S5E/FM at 32i gns , or self- powered
361. gns.
FM8I Mk 11 long range FM Tuner.
21 gns.
FM82 switched tuning FM Tuner
self- powered. 24 gua.

A New Tape Recorder

DIAMOND STYLI

The ELON JC/20 Three Speed Tape Recorder
is a welcome introduction, giving high standards of performance at a moderate price. It
employs the latest Collar° Tape Transcriptor,
incorporates a 10 in. elliptical speaker handling
44, watts output. The recorder is self-contained
in its attractive portable case, but can be used
in combination with High Fidelity amplifiers
and speakers. Will record from microphone.
radio or gramophone.
Reproduces prerecorded tapes. The low distortion and
background attained with this recorder compares most favourably with models at much
higher price.

Unpowered model suitable
for operation with amplifiers with suitable auxiliary
power supplies.
24 gns.
Powered model
28 gns.

The merits of diamond points, especially for LP use, are
increasingly recognised. For all popular pickups from
stock. Improved low mass mounting for Collaro
"Studio" and Acos types.
£4.19.9

TRANSVIIIPTION
MOTORS
GARRARD 301. An outstanding model with variable
speed adjustment, as illustrated
f26.8.3
With stroboscopic marked turntable.

From 58 gns.

£28.0.11

Ready Jar use with Inieraphone and tape.

Choosing
an
Amplifier
GOLDRING 500
We have arepresentative selection of the best makes and shall be pleased to demonstrate
these and to give expert help in choosing the one best suited to your needs.
illustrated is the RCA New Orthophonie High Fidelity Amplifier.

That

Newly reduced

price from £48.0.0 to £41.0.0.
ROGERS RD Minor Mk. III

.

.

£ 14.0.0

RD Junior Main Amplifier ....
£170.0
RD Junior Control Unit .. .. £9.0.0
RD Senior Control Unit .. new price £ 12.0.0

WBI2

£25.0.0
£28.7.0

LEAK TLIO
ACOUSTICAL Quad II
PAMPHON1C 1003 .

£42.0.0
£28.7.0

Our Showroom is open for demonstration daily,
9.30-6.

Friday

1.30-9.

Both cartridges have standard
fixing holes suitable for a
variety of arms including the
Goldring 156 Arm.
696

Quality Mart

Closed Monday.

Only 20 minutes from Charing Cross by
Northern Underground or Bus 27,

This variable reluctance pickup cartridge has had most
favourable reception from users. 69 ,6
The Super 500/MSD has a mumetal shield to minimise
hum induction from motor
fi Ads and has LP Diamond
Stylus. £9.16.0
17— >

8 DARTMOUTH

134,

LONDON, N.W.5

137 to Tufnell Park Station.
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PARK AVENUE
GULliver 1131

be just over 7dB. At two octaves above, it is well down, though
still audible—only another " 5 minutes" on the volume control.
Not until 3octaves above crossover can the signal be considered
of little importance. The slope of this curve, from about three
octaves above crossover, settles down to 6dB/octave. That is
to say, the voltage is halved, and the power is quartered, for each
octave rise. Around the crossover frequency, the slope is much
less-3dB/octave at crossover.
The performance of the fig. 53
treble circuit is very similar; in fact, it is this very curve, but
reversed left to right.
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The reason for going into all this detail, is the nature of the
response of the bass unit above the chosen crossover frequency.
Suppose the unit has a serious resonance peak of 10dB (by no
means unusual) at about two octaves above crossover. Then its
final level is only 12.3— 10=2.3dB below full output; i.e., it is still
causing embarrassment, and our twin speaker system is unsuccessful. There are two ways to improve on this, apart from using
a bass unit without such vices. One is to lower the crossover frequency, and so put the trouble out of reach as it were. This, however, may give rise to more problems than it solves, since the other
unit may not be large enough to work at a lower frequency.
k SECT 6dB/OCT.
I SECT 12 dB/OCT.
2
FULL SECT
led B/OCI
¡SECTION

FULL SECTION

FIG.58

The remaining solution is to use a more complicated crossover
network. Fig. 58 shows the bass portions of half and full section
crossovers and their comparative performances. Fig. 59 shows
the completed crossover networks. More complicated circuits
still could provide an even more rapid fall off at crossover, but the
improvement in results would be completely inaudible and would
not justify the extra cost. All component values would need to
have close tolerances, or the slope of the curve at the actual crossover frequency would still be about 3dB! In addition, it must
be realised that inductances cannot be made with zero resistance,
so we shall be wasting some of our audio power in them. The
condensers, unless electrolytics, should not waste measurable
amounts of power. The three-quarter section type is about the
useful limit, and if the coils are wound with fairly thick wire, the
losses are well under 2dB.
Ferrous cores can be used, and the amount of wire and consequent losses will be reduced. Against this must be set the losses
and distortion introduced by the core.
The distortion phenomenon (hysteresis) also produces slight changes of inductance with
signal level—inductance will rise with increase of signal current.
Even so it is possible, with the right cone material and design, to
produce satisfactory crossover units for the most exacting circumstances. As there is seldom any need to make the unit particularly
small and light, there is consequently less stimulus to exploit such
possibilities.
There are many other crossover circuits made and used, and the
reader is referred to other writings on the subject.
The third
edition of " Sound Reproduction", by G. A Briggs, contains a
most informative chapter on this subject, which is not at all diffi-

FIG. 59.

FULL

SECTION

cult to read.
there.

Actual values for components will also be found

More than two speakers
In view of the difficulty of selecting two satisfactory drive units
to cover the whole range, recourse is logically made to three units.
The bass and middle units will probably crossover at around 50°1,000 c.p.s., and a tweeter take over around 3-5 Kc/s. Very often
this can be a cheaper solution, since it is much easier (and hence
cheaper) to make a speaker unit to cover a narrower than a wider
frequency range without objectionable peaks. There is not often
need to use a more complicated crossover network, i.e., one that
gives the middle speaker the range between the two crossover
frequencies only. An ordinary crossover unit for 500 c.p.s., plus
a simple condenser feed to the tweeter, is usually sufficient. It is
generally better to choose middle and top units that are more
sensitive than the bass unit, so that the level adjusting controls
can be in their circuits rather than in the bass speaker's circuit—
for reasons already discussed. Fig. 60a shows a suitable circuit
for three 15 ohm units, with balance controls for the two higherfrequency units.
The more elaborate network is by no means impracticable and
would look like fig. 60b. The two chokes and condensers L,
C, form the low-frequency crossover with 12dB/octave slopes.
The upper frequency range is then split again by the second pair
at the higher crossover frequency.
Phasing
Whenever inductance and/or capacitance appears in a circuit
containing resistance, there is always some phase shift, i.e., the
current peak does not occur at the same time as the voltage peak.
At the actual crossover frequency, the two speakers in fig. 54
receive voltages 90° (quarter of a cycle) out of phase with each
other. That is, assuming they behave electrically like resistances
at that frequency. The bass speaker's voltage lags the treble's
voltage. On the face of it, then, the treble speaker should be
placed one quarter of a wavelength behind the plane of the bass
speaker, so that the two sounds reach the listener's ear at the same
time. If the crossover is 800 c.p.s., aquarter wavelength is approximately 4 inches, and the theoretically correct position for the treble
unit is 4 inches behind the plane of the bass unit. Reversing the
connectors to one speaker will still leave them 90' out of phase,
and the corresponding position for the treble unit would become
4 inches in front of the bass speaker.
Reversing the phase of a single speaker produces no audible
change, so there are not many occasions when the speaker phase
matters—only when we start using two or more together. Phasing two bass speakers mounted in the same cabinet is very simple
indeed—the method of connection that gives the maximum bass
for minimum cone movement (felt by light finger pressure on the
cone).
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In other cases a small dry battery (say, a torch battery of 11-41
volts fer a 15 ohm unit) can be connected across the speaker terminals and the direction of cone movement noted visually. It is
suggested that the speaker terminals are then marked with
colouret; paint.
Most loudspeaker firms specialising in public
address work do mark their speaker terminals.
Going back to the original example, the two speakers when connected in phase will need the treble 4 inches behind the bass unit.
More complicated ciossovers give more phase shift. The +-section (2 reactive elements per side) usually gives 180° ( that is, complete reversal) whilst the full three-element type gives 270 ° at the
crossover frequency. It should be pointed out that the phase shift
at frequencies other than crossover will be quite different value.
The 270° phase change will either need in- phase connection and
forward mounting of the treble unit, or out-of-phase connection
429

The orchestra is in your hands
with

the

outstanding

new

LLL

DL 7-35

HIGH FIDELITY
AMPLIFIER
The finger-tips with which you gently
usher in the strings hold no baton, but
here is the same delicacy of touch, the
same surety of control you would experience if you were, indeed, conducting the orchestra. With the infinite
flexibility and wide compensation facilities
that this remarkable new amplifier affords,
every instrument, every voice . . . every sound
can be re-created with the full richness and
colour of a natural performance. If you love
music, you must hear the DL7-35.

Announc»2,9 the flAr-a_n_LLE;

bLYNDEBOURNE
The DL7-35 with wide
range speaker system can
be supplied in two superb
cabinets finished in natural mahogany at £ 144.5.0
net. Provision is made for
any of the following items
which can be fitted as
optional extras: 4-speed
single or automatic record
player; Avantic VHF- FM
or
MW-AM/VHF-FM
radio feeder unit; Avantic
tape player.

SPECIFICATION
Push-pull distributed load output stage producing 27 watts continuous sine
wave output at 0.1%, total distortion.
Frequency response: ± IdB leis. to 100 kc/s.
Damping Factor: 50. Output impedances: 414 811 and 160.
Tape recorder outlet. Radio power supplies.
8-inputs with 8- position selector switch.
5- recordplay-back characteristics.
Loudness control. Bass and treble controls.
3- position low-pass filter switch. Rumble filter.
3- position Monitor/Record switch.
Overall intermodulation distortion: 1% at 20 watts output.
Price: Power amplifier and pre- amplifier control unit complete £ 55.0.0d.

4.42:eatl
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Hillim.
t

See
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About the Avantic DL7-35
High Fidelity Amplifier . . . .
This is based on a specially designed Mullard circuit, further developed to
compete in the American market with the finest amplifiers the world
offers. Hitherto, America has taken all we could make. Increased production has now made possible its release here. Among its special features is
a Loudness Control which compensates for low level reproduction of high
level inputs It enables you to re-create at any volume level the original balance
of sound.

products
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12 • 13 • 14

HIGH

15

FIDELITY

REPRODUCERS

Manufactured by

BEAM- ECHO LIMITED

w

._,

Waldorf Hotel,
London, W.C.2.

Witham, Essex. Tel: Witham 3184. Grams: Parion, Witham.
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and rearward mounting ( by 4 inches in our case of 800 c.p.s. crossover).
It is doubtful if there will be much audible difference with a
90' phase error, but a 180° phase error may be noticed.
The
sounds from the two loudspeakers tend to cancel each other out,
and the dip in the acoustic response can be easily measured.

MORE

Hi- Fi

DEALERS

are pleased to be able to
W Eaddresses
to our list of HiFi

add the following names and
Dealers. Readers in the areas
concerned will doubtless like to note that these dealers not only
carry a good representative selection of Hi Fi equipment, but also
have adequate facilities for its demonstration.

Crossover and Phase Shift
The necessary physical displacement between the two speakers
for the 90° and 270° phase shift will become larger as the frequency is lowered, and smaller as the frequency is raised. It is
generally conceded that attention to phasing is important when the
crossover frequency is low—say, under 1,000 c.p.s.—but quite unimportant for higher values of crossover. Why might that be ?
A closer look at the problem shows it to be very complicated.
Just where does the sound come from ? Considering an ordinary
cone speaker, sound will come trom most parts of the cone. That
radiated from the edge of the cone starts off a little nearer to the
listener, but it has already had to traverse the paper cone, and
that takes time.
It is thus quite difficult to decide where to measure from. With
speakers of differing cone size, different material, different cone
angle, different behaviour at different frequencies, it is thus anybody's guess. Thus, there is an uncertainty about equal to the
cone depth, say, 1-3 inches. Add to this the fact that the phase
relation between cone movement and applied voltage is a variable
factor, also add in the change in magnitude and phase of the
speaker impedance, and the situation becomes chaotic. A little
consolation can be derived from the likelihood that similar
speakers by the same manufacturer will behave in a similar manner at the same frequency. Another spanner—if the listener is
not on the axis—more uncertainties to take account of! It is not
surprising then, that for higher values of crossover, phase error,
whether 90°, 180° or 270°, just has no observable effect.
The ribbon and other horn-loaded loudspeakers are a little
simpler to contemplate.
The origin of the sound is somewhat
more precisely located. The electrostatic may prove accurately
solvable!
It has recently come to the writer's knowledge that even with a
crossover as low as 675 c.p.s., and a half-section crossover network (i.e., 180° phase shift) it was impossible to decide which
method of connection was the correct one or the most desirable
one, the difference was too small to be certain there was a difference ! There is only one piece of advice to give. If it sounds
better by attempting phase correction, then enjoy the results. It
will probably sound better anyway for having tried !
When two identical or similar speakers are used close together,
phasing will generally matter and error will show up as bass deficiency—simple to correct, as it will not necessitate peering through
the protective grille or removing large numbers of screws.
When the two speakers are separated by some ten feet or more,
then the room acoustics play such a large part it is impossible to
orecast the
finally
chosen
solution — in or
out of phase.
For stereophonic work, generally, the two
speaker
assemblies will have to
be as nearly as
possible identical.
and
in
phase.
The E.M.I. Stereophonic system
which relies only
on difference in
volume between
the
two
loudspeakers for its
stereophonic
effect, will probably not be so
critical on phase
Crossover for 75) c.p.s., matching 15 ohms
relationships.

Cardiff: J. Gough & Co. Ltd., 148-154, North Road, Cardiff.
Facilities include a special audition room for comparative demonstrations of equipment. HiFi apparatus stocked includes amplifiers by Armstrong, Leak, Quad, RCA and Whiteley; Tuners by
Leak, Quad, Armstrong; Speakers by Tannoy, Goodmans, Wharfedale. Whiteley, G.E.C. and Vitavox. Pickups and motors: Connoisseur, Collaro, Acos, Garrard, Leak; Recorders: Ferrograph,
Grundig, Spectone, Elon, Collaro and Truvox.
•
•
•
Birmingham: Griffin Radio, Ltd., 122, Bristol Street, Birmingham 5. Facilities include workshops for building up complete
sets to individual orders; department for comparative reviews.
Stocks are carried of equipment by all the best makers, including
Acoustical (Quad), Pye, Leak, Whiteley, Wharfedale, Tannoy,
G.E.C., Goodmans, Garrard, Collaro, Goldring.
*
Birmingham: Hollick & Taylor, 16, Grosvenor Road, Handsworth Wood, Birmingham 20.
Facilities include full recording
units, studio and mobile; tape to disc transcription service; department for comparative listening; stocks of equipment from all the
leading makers are carried.
•
Lincs.: Charles Perritt, Ltd., 242, Freeman Street, Grimsby,
Lincs. Facilities include a department for comparative demonstrations. Stocks of equipment by leading makers are carried.
Surrey: The Record Shop, 26, Donwing Street, Farnham, Surrey.
Facilities include a newly completed demonstration room for comparing equipment. Stocks are carried of every line of recognised
HiFi equipment.
Surrey: Home Radio ( Mitcham), Ltd., 187, London Road,
Mitcham, Surrey. Facilities include comparative demonstrations.
Stocks of equipment include the following makes: Ayo, Collaro,
Garrard, Goodmans. Grundig, Leak, Simon, Whiteley. Taylor,
Ferrogra ph, Wharfedale.

Wolverhampton: Voltic Radio, Queens Arcade, Wolverhamption.
Facilities include a room for comparative demonstrations, and
stocks are carried of lines by the best HiFi manufacturers.

Post Script
included in this list (and also
in the next complete directory we publish) are invited to write
to "HiFi News", 99, Mortimer Street, London, W.I. It should be
noted, however, that the term "Hi Fi Dealer", as aapplied to these
publications, guarantees our readers the following points: ( I) A
truly representative stock of genuine Hi Fi equipment, and not
merely an agency for one or two specific manufacturers' products.
(2) A demonstration room, or department, where the various ranges
of equipment can be heard and compared.

DEALERS who would like to be

When sending us details for inclusion in these columns, HiFi
dealers will help considerably if they specify makes of equipment
carried, and specifically mention facilities for auditions and comparisons. This will save correspondence and its attendant delays.
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BBC

RECORDINGS
by D. WINGET
•

This article is the fourth in the series which have been
specially written for "HiFi News" by the BBC Engineering Division. It may well provide the answers to some of
the points raised by Mr. G. A. Briggs in our March number.
Previous articles in this series, on F.M. Reception,
BBC Programme Circuits, and Studio Acoustics, appeared
in the October, November and December issues. We hope
to continue this series shortly.
recorded for subsequent repeat in the Domestic or External Services. In such cases the studio output is fed via the nearest control room to a recording channel, which is normally in the same
area as the studio of origin, although in some instances the load
on local channels makes it necessary to feed the programme by
line to another recording centre. Such programmes rarely need
editing, and as static tape equipment is used the repeat performance should be technically indistinguishable from the live transmission.
2. Pre-recording. This is carried out when the studio output is
not transmitted at the time, but fed to the recording channel for
use later. Most variety programmes, discussions, and many
audience shows are of this type, and a certain amount of editing
is generally required before the programme is ready for transmission in order to improve the presentation. Here again, tape
is normally used and the technical quality is generally above
reproach.
3. Feature-type programmes. In this case actuality material is
recorded on both static and mobile equipment, over a period of
weeks or months, and is then built into the final programme.
together with linking narration which may be live or pre-recorded.
Such programmes generally present the greatest technical hazards,
on account of the variable nature of the original material and the
considerable amount of dubbing or copying needed to complete
the programme.
4. Archive-type programmes. These are prepared from archive
recordings, both BBC and commercial. Scrapbook programmes
are typical and it is reasonable to assume that the end result, technically, will be, like the Curate's Egg, good in parts.

Recording Machine Room showing Me distribution bay used for inter
connecting machines, consoles, and lines as required.

A

LL broadcasting organisations have f
oun d it
necessar y t
o
derive a proportion of their programme material from their
own recordings, as well as from commercial gramophone records,
and the BBC is no exception. Apart from the obvious uses of
sound recording to overcome the normal limitations of time and
space, the flexibility and possibilities of "montage" provided by
modern techniques have widened the scope of broadcasting and
given Producers a new tool in the building up of programmes of
a type that would be impossible by any other means. Although
there are wide variations between the various Domestic and Overseas Programme Services, a measure of the extent of sound recording in broadcasting can be gauged from the fact that, of the total
number of Transmission Hours, some 42`;., is derived from our
own recordings. This figure is quite modest by comparison with
other European and American networks and has remained fairly
stable over the past three years.
London and Regional Recording Centres
By the end of the war we had built up a large and complex
recording organisation with centres in London and the six
Regional studio centres, most of the output then being in the form
of direct lacquer discs of either 78 or 331 r.p.m., using what is
nowadays known as the coarse groove system, i.e., between 100 and
120 grooves per inch. At that time the consumption of blank
discs needed to maintain the domestic and overseas services was
about aquarter of a million ayear, and, although with the reintroduction of magnetic recording, the amount of 334 r.p.m. coarse
groove disc recording has declined to negligible proportions, there
is still a considerable traffic in 78 r.p.m. direct disc recording
because the convenience of this medium for certain types of programme is considered to outweigh any technical shortcomings—as,
for instance in News Reel programmes, or where anumber of short
recorded extracts or sound effects are to be mixed with linking
narration. Nevertheless, there has recently been a swing over to
magnetic tape as a medium, and this system now accounts for 75%
of the total recorded output.
Before discussing the technical
performance of the various equipments in current use, it may be
of interest to describe the four categories of recording needed to
maintain the service:1. Recording from transmissions. This is the simplest case and
is used when the programme is broadcast live and simultaneously

Static recording is done in technical areas provided at all the
main studio centres. A recording channel in its simplest form
consists of a pair of machines, either disc or tape, with suitable
linking and monitoring equipment to allow for continuous recording of any duration; in addition there are means for comparing
the incoming signal with the reproduced output of the equipment,
a facility known as Comprehensive Check.
The Allocation of Channels
In some cases, the recording channel adjoins the studio, and is
associated with the control cubicle where sit the producer and
studio manager, but more generally the recording area is remote
from the studio and communication is by telephone; thus, in
theory, any recording channel may be connected to any studio in
any part of the British Isles, although in the interest of convenience and quality every effort is made to keep the circuits as short
as possible. The allocation of recording channels to particular
assignments is the business of a separate department known as
"Programme Operations". Apart from last minute arrangements,
bookings are made weeks in advance and average about 800
commitments a week of which about 200 a week find their way
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A combined disc and tape recording channel, chiefly used for transfei
purposes. Here, the operators prepare to cut adisc from an edited tape.
into the Home, Light and Third Programmes. Programmes are
fed to and from recording areas via 600 ohm balanced lines at
zero level ( I milliwatt).
Centralised Working
Apart from the straightforward recording and reproducing
channels, there has been a recent move in the direction of "centralised working", made possible for the first time with the introduction of magnetic tape equipment which can be operated by remote
control. The first installation of this nature (in Broadcasting
House, London) has been operating successfully for some time,
and it is designed to handle all tape reproduction to the three
domestic services. It contains ten machines, any of which can
be connected to one of six outgoing lines, and any two machines
can be paired to provide a continuous output where the duration
is in excess of a single reel of tape ( 32 minutes at 15 inches per
second). Prior to reproduction, the tape is set up, a test is sent
to the appropriate control point known as the Continuity Suite,
the tape is reset and the machine switched to remote control, after
which the operator can leave the machine to be started, monitored
and stopped from the Continuity position as required.
The same principle has now been extended to include tape
recording as well as reproduction, and the latest centralised
recording channel just coming into servile comprises 16 rack
mounted tape recorders which can either be operated locally or
by remote control from ten studios in or near Broadcasting House.
In the latter case the output from the reproducing head is wired
back to the studio of origin and is monitored by the studio manager controlling the programme.

on some machines is 30 in./sec. and on others 71 in./sec. Fulltrack recording and reproduction is standard, and the specification at 15 in./sec. is as follows:—
Overall frequency response: ± 2db 50 c/s to 15,000 c/s Total
Harmonic distortion: not more than 2% at peak level; Signal/noise
ratio: 58db(unweighted)below peak level; maximum speed var.
of nominal; Wow and flutter: not more than 0'15% total R.M.S.
The recording characteristic is that agreed by the International
Consultative Committee for Radio Communication (CCIR).
Static disc recording equipment in current use is either the
BBC Type D or BBC modified Presto 8N and 6N. In all cases
the BBC cutter head and BBC recording characteristic is used and
at 78 r.p.m. the overall response is within ± 2 db from 50 c/s to
10,000 c/s, using radius compensation at the inner diameters to
overcome the usual short wavelength and cutter head loading
losses.
Disc Recording Channels
Under ideal conditions the signal/noise ratio for direct lacquer
discs may be as good as for tape, but it is unfortunate that the
normal handling procedure and storage deterioration often results
in an increase of surface noise that must nowadays be regarded as
unacceptable on wide frequency range listening equipment.
Three Type D disc channels in the London area have been
modified to cut fine groove discs (250 grooves per inch). Heated
stylus technique is used, and the recording characteristic and
groove dimensions are those adopted by the commercial gramophone companies for long-playing records.
Discs recorded on these machines are processed by the normal
commercial methods of electro deposition and pressing, and this
system is used where a number of copies are needed either for
distribution overseas or for preservation in the BBC Permanent
Record Library. Pressings are made in one of the modern unfilled Vinyl materials, and the technical performance is equivalent
to the best commercial standard. Unfilled Vinyl is also used for
pressing "Effects" records, and for convenience in handling these
are generally 78 r.p.m. coarse-groove records with a number of
separate bands in each side; there is, however, a move towards

Other Static Installations
Other static installations include tape editing channels, with
three tape machines and associated linking and monitoring facilities, and more elaborate editing suites; these, in addition to the
tape equipment, have an associated "narration" studio and facilities for disc recording and reproduction, so that any degree of
mixing, copying and transferring from one medium to another can
be done.
And now about the static equipment itself. The standard tape
machine in general use is the EMI BTR/2 manufactured by
Messrs. Electrical and Musical Industries, Ltd. There are 130 of
these machines installed at the various centres. The tape speed
used throughout the system is 15 inches per second, though all
machines can be switched if necessary to a second speed, which
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Tape Records
THERE

A SUPERB

IS

NOW

AVAILABLE

REPERTOIRE

OF

"HIS MASTERS VOICE./ COLUMBIA
Pr

Stereosonic Tape Records
and
Single Channel Tape Records
Titis repertoire ranges from
dance music to opera

Details are available on application to
E.M.I. Ltd. ( Record Division) 8-11 Great Castle Street,
London, W.1
or if you are at the LONDON AUDIO FAIR please enquire
at Stand No. 10 or demonstration room 204.
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tape for such purposes when the programme can be assembled in
an editing suite prior to transmission.
When the programme to be recorded is from asource other than
a BBC studio, it may be either recorded over line in a static
channel, or recorded on site using mobile tape or disc equipment.
Mobile recording now plays a large part in broadcasting, and the
equipment used ranges from transportable machines capable of a
performance equal to that of a static channel to small self-contained battery-operated portable machines which, being free from
cables and external sources of power, can be carried anywhere.
Where the recorded quality is a major factor, it is usual to
employ fairly heavy but transportable tape equipment, operated
either from the local mains supply, if available, or from 12- volt
accumulators, via a vibrator or rotary convertor. Machines used
for this purpose are the EMI BTR/2T, a transportable version of
the static BTR/2 previously described, RGD. or Lcevers-Rich
machines. All these may be regarded as professional recorders
and the same quality standards are obtained as from static equipment. Tap: speeds of 15 in./sec. are used in all cases.
Although tape is now used for the bulk of mobile assignments.
it is sometimes expedient to record on disc, and anything with a
News angle is generally done this way so that it can be rushed
back to base and used without delay in the appropriate Domestic
or Overseas News Reel or Bulletin. Disc recording is done on
BBC Type C battery-operated recorders, and although the performance is of the "LowFi" variety it is considered quite acceptable for this specialised purpose. All the mobile equipment so
far described is carried in vans, saloon cars or Land- Rovers,
depending on the circumstances, but the portable tape recorder.
which can be slung over the shoulder and operated by the commentator or reporter, now offers an alternative means of recording in the field. For such purposes the EMI Type L2 midget
recorder has proved its •worth and nearly two hundred are
in current use. The machines weigh 141 lbs. with batteries, take
a 5in, diameter spool of standard tape, and give 71 minutes of
recording at 15 in./sec. or 15 minutes at 71 in./sec.—the latter
speed is now becoming standard for this work, and it provides an
overall frequency characteristic of ± 3db from 50 c/s to 7.000 c/s
with a signal/noise ratio better than 45 db unweighted.
As with all light battery- operated equipment, the speed stability
is not considered good enough for music recordings, but in all
other respects the use of these little machines has made the making
of on the spot recording much easier than it used to be. In the
interest of lightness and economical working no erase head is
fitted, so tapes must be pre-erased. For the same reason, play-back
facilities are limited to earphone monitoring, and separate record
and playback heads and amplifiers are supplied to allow for monitoring at the time of recording.
A d.c. motor drives the tape
mechanism, and either U2 cells or Venner accumulators supply
the power for the motor and valve heaters. Ht. is obtained from
layer built dry batteries.

7hc "L2" portable recorder, as used by the BBC.
There is a watchdog in the form of a Quality Monitoring Unit
whose main function is to sample the domestic services output
(whether live or recorded) on listening equipment of the highest
fidelity, wi:h facilities for monitoring either the AM or FM Transmissions on a radio check receiver against the line output feeding
the transmitters, and any faults noted are circulated in a daily
report and subsequently investigated by the department concerned,
suitable action being taken to obviate recurrences.
Faults due to recording/reproducing equipment tend to come
in batches. and because of the large number of programmes in the
pipeline, there is some inevitable delay in their elimination, but in
fact the number of recordings receiving an adverse report is very
small by comparison with the total of about 200 a week in the
Home. Light and Third Programmes.
We are constantly striving to improve the technique to the
point where we can say that the recording process will merely
introduce a time delay into the circuit and nothing else.
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Domestic Type Recorders
Apart from the static and mobile equipment used for programme recording and reproduction, a number of machines of the
domestic recorder type are used for office listening purposes and
rehearsal recording and playback. In such cases the technical
standards can be somewhat relaxed, and the lower tape speeds of
31 and 74 in./sec. are frequently used with half-track recording.
Finally. may Isay a word of explanation to those readers of
this journal who, having built receiving and amplifying equipment flat from d.c. to infinity sometimes find that the transmitted
quality from recordings is not all they would desire.
The size of the operation in terms of programme hours is considerable, and so it is inevitable that the occasional operational or
equipment fault may give offence to the critical listener. Sometimes the recording is known to have certain faults, but it is not
possible to obtain a repeat, in which case a decision must be taken
to either accept the faults or to abandon the programme. Sometimes the recording is satisfactory but a fault develops during the
transmission; some recent cases of " tape flutter" have been in this
category. Iwould assure the reader that we are not complacent,
and we fully realise that faults which went unnoticed in the days
of restricted frequency range may now, with the wider range and
quieter background made possible by VHF ( FM) broadcasting,
cause considerable annoyance.

derACI"
MP's

\C-

Instantly
Suitable

Fitted.
for

all

Types of Record.
Quality Improved.

Surface

Noise and Wear Reduced.
PRICE REDUCED

I
7/6

(Plus 7/- purchase tax)

From Your Dealer, or
CECIL
E.
WATTS
Consultant and Engineer
(Sound Recording and Reproduction)

Darby House, Sunbury-on-Thames, Middlesex
435

GOODMANS INDUSTRIES, LTD.

The largest manufacturers in Europe of

_ HIGH FIDELITY LOUDSPEAKERS
and

11111111111111111H1111111111111111111111111111111111111MMIIÍIHM111111111011111111111111111111111M1M11111111111111111111111111

LOUDSPEAKER SYSTEMS
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LONDON AUDIO FAIR
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ONE

OF

THE

MEN BEHIND
THE FAIR
C. REX-HASSAN

visitors to last year's Audio Fair would agree that it
M OST
lacked very little in terms of organisation. True there were
times when people had to queue to get in, and a little rain fell
co- incidentally with some of those times; but such factors were
beyond the control of C. Rex-Hassan, the General Organiser for
the Council of Management. This year again, the Audio Fair
will run on the lines laid down by this same energetic personality;
so, in the hopes that it will run well, we introduce you to him
here. If it should not—well, the introduction still stands!
C. Rex- Hassan explains that his odd name was brought to
England by his forebears in 1666. He was educated at Bishop's
Stortford College and Trinity Hall, Cambridge. Preferring what
he terms "free expression" to commerce, he did not follow into
the family affairs of Cotton and Banking, but chose instead to
become either a good journalist or a good artist—ending up (his
words) by being good at neither, but by earning a living as both.
One-time cub reporter with " Daily Express", several times executive with advertising agencies, he had his first taste of Exhibitions
when he introduced Male Mannequins to the B.I.F. in 1934.
Came the war, and he saw Dunkirk, Burma, India, China and
Persia. Claims that he was in most big retreats, and was wounded
the very day the order came for him to advance.
Has since
organised fairs and exhibitions in most parts of the world, except
the U.S.S.R. and Antipodes. In the U.S.A. has done every job
in this line from erecting tents and selling tickets at the gates to
designing the whole show.
As an industrial designer, he has
designed packaging, stores, showrooms, clubs, ships' salons,
clothing and exhibition stands.
His hobbies are Hi Fi reproduction and motor-boat cruising in
the English Channel. His favourite reminiscence, since 1956, is that
he was asked to organise the 1st Audio Fair at 3 months' notice,
and that it brought the Mounted Police out. His 1957 hope is
that this year's Audio Fair will be so much bigger and better that
it may bring out the Militia as well.
Postscript. He copied th' " booth" idea from the Los Angeles
Farmer's Market, and has tried to make the 1957 version of the
Fair original and unusual in its design and decor.
His view is
that all Exhibitions should be held in luxury and comfort, with
plenty of soft armchairs to sit in, and good restaurants and bars
at hand.
Luxury Exhibitions should only be held in Luxury
Hotels.

"Fm—and Quality"—aReply

•

Last month, under this heading, an article by G. A. Briggs
discussed the quality of the f.m. transmissions by the BBC. An
article by D. Winger on page 432 is of interest in this matter.
And here is what a Buckinghamshire reader has to say.
From: A. H. Uden, Esq., 7, Carrington Road, Scuthcourt, Aylesbury, Bucks.
Dear Sir: Mr. G. A. Briggs asks if F.M. means "Fair to Middling" ("Hi Fi News", March) as regards the quality of the transmitted programmes. As a listener since February of last year to
the BBC's F.M. service, I would say only a few—say 10%—are

really poor; 60% are reasonably satisfactory; the remainder—say
30%—being consistently good, or outstanding.
Mr. Briggs makes an amazing statement when he says: " Isuppose it is reasonable to assume that, as the majority of the programme material heard in the North reaches us through 200 miles
of land lines, it is always rather fatigued by the journey, showing
signs of frequency and phase distortion; but this cannot account
for the mixture of good and bad quality to which I refer". Why
not, Mr. Briggs ? To what else could the variation in quality be
attributed?
Later, in his comments on F.M., the disgruntled
listener remarks: "I think the BBC might improve the proportion
of good and bad". He is, in effect, blaming the BBC for any
poor quality he may hear, rather than the limitations imposed by
G.P.O. land lines!
As an example of the above mentioned 10°, poor quality, I
quoted as a rough estimate, may Iask what his opinion is of programmes originating from the Glasgow studios via G.P.O. lines
and his "local" transmitter ? As received via Wrotham, this programme (from Scotland) is noticeably lacking in both frequency and
dynamic range, accompanied also by background hiss suggesting
land-line noise. A following programme from a studio in Broadcasting House (via Wrotham) is of such markedly better quality
as to justify the listener being in no doubt that land lines account
for the " mixture of good and bad" more than does any other
factor.
Finally, let us hope for an improvement in the use of those
long-distance lines, so that all who now enjoy (or in the notdistant future may enjoy) the already vastly raised quality presented by BBC, Hi Fi and F.M. may derive full satisfaction from
these new systems of transmission—including our, as yet, somewhat critical Mr. G. A. Briggs!
Iam sir. Yours faithfully. A. H. Uden.
Tape Records Reviewed
Humperdiack. "Hansel and Gretel". (Complete opera sung in
German). Cast: "Peter". Joseph Metternich ( Bar.); "Gertrude",
Maria von Ilsovay ( mezzo); " Hansel", Elizabeth Grümmer ( mezzo);
"Gretel", Elizabeth Schwarzkopf ( sop.); "Witch", Else Schürhoff
(mezzo); "Sandman" and " Dew Fairy", Anny Felbermayer (sop.).
With choirs of the Loughton School for Girls and Bancroft's
School, and the Philharmonic Orchestra, conducted by Herbert
von Karajan. Columbia tapes CAT 276 and 277. Price, each
£4 4s. Od. Playing time 504- and 57 minutes ( 1hour 473 minutes).
This is in every way a sparkling performance by a cast that
could hardly have been better selected. The part of Gretel is not
easy from a mature woman, but Schwarzkopf contrives to be a
young girl without any archness. She has an excellent partner in
Grümmer, whose Hansel is equally convincing. Schürhoff gives
us a witch with repulsive brilliance. Felbermayer's "Sandman"
and " Dew Fairy" are completely sympathetic.
Metternich and
von Ilsovay, as Father and Mother are ideal. The story of
this fairy-tale opera is available in a line- by-line libretto (English
and German) from Columbia Record dealers. For the benefit of
those who have not seen or heard this fairy-tale opera, the performance as recorded on these tapes was originally released by
Columbia on two L.P. discs ( 33CX 1096/97) in December, 1953.
So those who would like a sample can ask their dealer for a hearing before ordering. The recording is really excellent.
•
Debussy, Prelude a l'apres-midi d'un faune: Dukas, L'apprenti
Sorda: Ravel, Pavane pour une Infante defunte: Falla, El Sombrero des trois picos— Suite. Played by the Philharmonia Orchestra, conducted by Guido Cantelli. H.M.V. single-channel tape
HTA 23. Price, £4 4s. Od. Playing time, 38 minutes.
This exact coupling was released in September, 1955, on an
H.M V. L.P. (ALP 1207). I noted it down as one of the outstanding all-round discs of that month. Cantelli and the Philharmonia made a wonderful team, and the music—ranging as it does
from the lazy "fawn" of Debussy to the whirlwinds of Dukas, to
the Pavane and the Spanish favourite—is all under such perfect
direction and control. It was a sad day indeed when Guido Cantelli met his death in an air crash last November. Fortunately,
for us, he has left behind him many fine records. This is excellent, every bar of it. And the recording is technically magnificent.
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MAKIN
* In this second article of our series dealing
with the manufacture of components and
apparatus for HiFi use, we describe briefly
the main processes in the making of an audio
valve. The photographs were taken and supplied by the Mullard Valve Company, and are
representative of the general procedure at that
company's Whyteleafe factory.

Fig. 1. All tnetal parts for the internal structure of valves have to be scrupulously
cleaned. Here, a batch is inserted in the stoving machine.
T HERE are some of us—the "long- beards"— w ho can we ll
parts. This is now considered as vitally important, and before
remember the days when the first valves appeared on the
the electrode cage is assembled, each part is subjected to extensive
market ( in the early I920s). and were used as amplifiers in conde-greasing, stoving and cleansing processes (Fig. 1).
junction with galena or carborundum crystal detectors. No two
For the purpose of this short description of the process of manuwere alike. electrically, and it did not matter much. Their filafacture of an audio valve, it must be assumed that the basic parts
ments were handsomely thick strands of wire, their grids were
are already made and ready, though the very fineness of some of
simple spirals of thicker wire, and their plates were metal cylinders,
the wire involved demands a picture (Fig. 2) to speak for that side
an inch in length and as round as a pencil. Given a six-volt
of the process. The grids of miniature and sub- miniature valves
accumulator to run their filaments, and a massive h.t. battery
are wound on precision machines; and even when wound, their
which lasted no time at all, one could light the room and listen
dimensions are so small as to require inspection by strong magnito speech and music from the Hague and Paris—and, later, Lonfication. This process may be seen in Fig. 3, where the enlarged
don—at one and the same time. Comparing those early " R-Type"
silhouette of a tiny grid is projected on to a screen. After inspecbright-emitter valves with the present-day miniatures, makes food
tion, the sections of grid are cut up for use.
for interesting conversation around any hi-fi table: comparing the
0.0003-inch Diameter Wire
different manufacturing techniques involved, would .provide
The valve filaments are produced, with exposed metal ends, on
material for an encyclopaedia. To say that even the materials
a specially designed machine which is capable of handling wire of
used are much the same, would invite the wrath of most valve
0.0003- inch diameter (
Fig. 4). For sub-miniature valves, such as
manufacturers.
are used in hearing aids, the operator uses another ingenious
De-greasing and Stoving
machine for attaching the filaments to its supports (Fig. 5). She
One of the first noticeable things about present-day valve manupicks up a mica disc, a filament and support bracket, and inserts
facture is the strict cleanliness which is observed with all the
the latter into appropriate holes in the mica, and then places it
on the machine. It is then transferred automatically into position
for a small air-operated hammer to bend the bracket into place.
When the machine handles the next assembly, the prior one is
whisked back into the first position, and a blast of compressed
air carries it along a glass tube into a storage box.
However, to return to the sequence of manufacture, the first
stage is the assembly of the electrode "cage" when the various

Fig. 2. Precision machines are used for winding the very fine grids
needed for miniature and sub- miniature valves.
These are then
cut into sections.

Fig. 3. Sections of sub- miniature valve grids are inspected before
being cut up for use. An enlarged silhouette is projected on to
a screen.
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G AN AUDIO VALVE
electrodes— anode, grids, heater, and other associated components
—are assembled into acompact, rigid structure (the "cage"), which
is then welded directly on to the connecting wires in the glass
base of the valve. Fig. 6 shows these electrodes being welded
into position to form the cage.
Many clever machines are used in valve production, but some
of the most effective devices employed are extremely simple—as
for instance the use of magnets for holding small components
(Fig. 7). When valve components consist in part, or wholly of
magnetic materials, it is found most useful to stick them on to
magnets, where they stand up like the bristles on a hedgehog,
presenting themselves conveniently for the operator to pick up with
a pair of non-magnetic tweezers.
Next comes the fabrication of the glass base. This is a flat
glass disc, moulded into which are a number of connecting pins,
in the pattern demanded by the particular valve being made. A
corresponding number of wires are joined to these pins, and these
wires will in turn be connected to the various electrodes in due
course. The pins and wires are joined together via a short length
of metal which has the same coefficient of expansion as glass.
This ensures a good airtight seal where they pass through the
glass.
Cutting and Bending
When the internal connecting wings are in position, the base is
placed in a machine which cuts the connectors to the required
lengths, and another machine automatically bends them into the
exact positions necessary to meet the lower ends of the electrodes,
so that they can then be welded directly on to them. Fig. 8shows
unprocessed valve bases in the left-hand trays.
The operator
picks up a base, inserts it into the pin-cutting machine, and then
into the bending machine, after which it is placed in the righthand trays. Great speed of operation is achieved because the
shape of the holes in the storage trays is such that the bases are
picked up by the operator in the correct position for insertion
into the machine, without any time being wasted through turning
each base for correct location.

Fig. 4. A machine capable of handling wire as fine as 0.0003-inch
diameter is used for producing valve filaments with exposed metal
ends for welding.
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Fig. 5. This machine transfers mica-and-filament assemblies to an
air hammer, and thence, with a compressed air puff, to storage
boxes.

Fig. 6. Welding the electrodes of a valve into position in the
electrode cage calls for extreme skill and dexterity, for the components are very small.

HIGH FIDELITY EQUIPMENT
The following items supplied from stock:
Rogers RD Minor - - £ 14

0 0

Rogers RD Junior - Rogers Senior Pre-Am.Rogers Corner Horn Leak TL 10 Amplifier Leak TL 12 Amplifier -

0
0
0
7
0

£26
£ 14
£ 18
£28
£45

Chapman AM/FM
Tuner (self-powered) £29 8
Jason FM Tuner - - £16 12
Jason AM/FM Tuner
(self-powered) - - £28 13
FM Tuner from Jason
Kit
£12 10
Quad FM Tuner - £30 7

0
0
0
0
0

Quad II Amplifier - - £42 0 0
Rogers FM Tuner - - £24 17 0

0
7
6
0
0

Lenco 4 speed GL56 £23 7 0 (with Collaro PX insert) £22 6 0
Garrard 301 Motor £26 8 3 (with Strobo. Turntable) £27 15 3
ALL GRUNDIG TAPE RECORDERS

H. C. HARRIDGE
8 MOOR STREET, CAMBRIDGE CIRCUS, LONDON, W.I
HOURS OF BUSINESS
MONDAY
TUESDAY
WEDNESDAY

FRIDAY
SATURDAY
THURSDAY

10a.m. to 5.30p.m.

10a.m. to 7 p.m.
10a.m. to 5 p.m.
Closed all day

TEL: GERRARD 7108

IN

HIGH FIDELITY

For the first time . . . the listener at home can reflect his taste not only in
good music . . . but in its setting! With this unique service . . . period
cabinets, housing top-quality high fidelity equipment, can be chosen to
match prized and valuable furniture (or specially designed to meet individual tastes) and existing cabinets can be expertly modified to house
one or more high fidelity units.
In this way the charm and appearance of afavourite room is always maintained; and, due to the solid nature and seasoned quality ef the woods used
in the period-style cabinet, the acoustics of the high fidelity units are greatly
improved. Listening to music becomes aricher, rarer pleasure.
Illustrated is aperiod-style cabinet from our
range. It encloses a complete high fidelity
system, yet loses nothing of its essential
character.
*Please write or telephone today for our
illustrated leaflet which gives further details
and shows many examples of the wide
range of cabinet styles available, together
with the name and address of your nearest
Period High Fidelity Agent. Television in
period-style cabinets is also available.

See and hear . . .

Periob íbih fibelit?
LI M

IT ED

.".. PERIOD HIGH FIDELITY IN THE R.C.A. DEMONSTRATION ROOM, No. 249, AT THE LONDON AUDIO FAIR
or VISIT OUR SHOWROOMS:

28 SOUTH STREET, MAYFAIR, LONDON, W.I.
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After the cage has been welded on to the base
connecting wires, a few more components are
added. These include (a) the heater, which is
threaded through the cathode tube, (b) a small
plate which serves to keep the control grid cool,
thus reducing the risk of grid emission, and (c)
the "getter", which subsequently perfects the
vacuum after the glass envelope has been
evacuated.
The glass envelopes, or "bulbs", now have to
be placed over the electrode cages and joined to
the glass bases. This is done automatically by
a rotary machine, on which a series of jets of
flame, of increasing heat, play upon the circles of
junction as the rotary table revolves, bringing
each valve past jet after jet until the seal is
completed—after which the cooling-down process is progressively controlled.
Evacuation
Next comes the evacuation. Another rotary
machine is used for this (Fig. 9), and the valves
Fig. 7. Magnets are ingeniously employed for holding magnetic components. The
operator picks them from their bunches by non-magnetic tweezers,
are sealed on to this pumping machine. First,
the air and other gases are exhausted from the valves, in order
to obtain the high vacuum required. Next, the valves pass
through a heated tunnel conveyor, which assists in the removal
of the gases. Finally, still sealed to the pumping machine, each
valve is subjected to an externally induced high frequency current;
this heats the internal metal structures, and still further aids the
removal of gases. The cathode is heated, in order to activate its
emission coating, and a further application of high frequency
current fires the chemical " getter", thus removing the last traces
of gas that are present inside the envelope.
The valve is then sealed off from the pumping machine, and
"aged". This process consists of operating the valve for a certain
period under controlled conditions, so as to stabilize its characteristics, and to develop the emission properties of the cathode
to the fullest extent.
Manufacturing processes completed, the valves are then subjected to aseries of rigorous tests, for emission, vacuum, insulation,
operating characteristics, and so on. And, as a final check to
ensure that the continuous output from the factory measures up
to published specifications, valves are taken at random from the
production line, before being packed, and subjected to further
tests in the laboratory.

Fig. 8. Pin cutting and bending.
This photo shows the trays,
left and right, in which valve bases are stored, correctly positioned
to speed up the operations..

•

On the right is
an X-ray photo of
one of the larger
valves made
by
Milliard for audio
work. It is the very
popular
EL
34,
used for output
stages. Here one
can
clearly
see
how the leads from
the
pins
pass
through the glass,
and are welded to
the lower ends of
the electrodes.

. —
Fig. 9. One of the complex tnachines for pidniping and sealing valves.
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yon will appreciate the perfection of

Demonstrations from principal HiFi Dealers
B-K

Partners

Ltd.,

The

Classic

Electrical

Co.

Ltd.,

ohn Lionnet & Co.,Musicraft, Rare Records, Melford Radio etc.

GOLDEN RANGE EQUIPMENT
Det. 1' r.m

GOODSELL LTD., 40 Gardner Street, Brighton, I.
Terephone. Iiighton 26735

Due to lack of space, we are

ELIZABETHAN 56
2speed. 3) watts output.
Complete with microphone
and L.P. Tape. 52 gns.

unable to exhibit at the Audio
Fair but remember, Elizabethan
means Audio Perfection at

any

time.

ELIZABETHAN DE LUXE
3speed, 6 watts output.
Complete with microphone
and L.P. Tape.
65 gns.

f.111. TUNER
Range 85-101 Mcfs.
Self-powered. 24 gns.

Elizabeth axa
TAPE
unni:4044

E.A.P. (TAPE RECORDERS) LTD.
9 Field Place, St. John Street, London, E.C.I

RECORDERS
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The Hi Fi Housing Crisis
a high-priced component has taken its temporary
place in a HiFi installation, resting in its cardboard container, looped in by a couple of lengths of co-axial, until a plan
took shape in the mind of its owner. To buy what you want is
one thing: to house it, in the orderly pattern that is to please you
for the next ten years. is quite another matter. The very complete
set-up below, began life as a set made up from 1Quad pre-amp.
and main amplifier. Quad F.M. iuner, Garrard 301 motor unit + a
variety of pickups+an even greater variety of cartridges. and 1
speaker.

M ANY

• In

—

Next Month

-

the May edition of "Hi Fi News" we plan to bring you a
complete review of the Audio Fair, written by our team of technical advisers—each with his own particular slant upon the components and equipment which concerns him most. James Moir
on tapes and stereo, Stanley Kelly on pickups, Ralph West on
speakers, Bob Roberts on tuners, George Tillett and Lewis York
on amplifiers, and so on. This review should be of unique value
to all readers, whether or not they are able to visit the show.
In addition, in the various sections of "Hi Fi News", there will
be our usual number of feature articles, together with a review of
equipment, and details of some of the new products.
Because of the increasing demand for "Hi Fi News", he sure
to place a firm order with your supplier, thus saving possible
disappointment.

The Bell "2300" Amplifier

T

HIS month, in our series of notes on current American design.
we reprint, verbatim, details of the Bell " 2300" Hi- Fidelity
Amplifier, as follows:
Built-in pre-amplifier with inputs and equalization for playback
directly from a tape head or aceramic cartridge in addition to the
standard high and low level magnetic cartridges ... Four-position
input selector switch permits choice of phonograph (or tape head),
Radio, TV, and Auxiliary inputs ... Separate phono input selector
can select between two of any four of this amplifier's types of
inputs... Five-position equalization switch to compensate for
practically every type of record characteristic used today. Also a
separate position is included to equalize the tape head playback
... Ceramic input is connected into pre-amplifier to allow use of
equalization curves as with magnetics. This results in a flat frequency response
from record to speaker .... Three-position
speaker switch selects either one of two speakers, or both ...
Separate rumble and scratch filters can be switched on or off from
front panel... Extremely low distortion, harmonic and intermodulation ... Continuously variable loudness control for adjustment
to exact tonal balance at any listening level... Separate level
control for radio input allows switching from " Phono" to " Radio"
without altering setting of Volume Control...Convenient placement of all controls on central panel.

The equipment shown above is a complete hiji installation for f.m..
disc, stereo, and tape recordireplay. The disc player is temporarily'
housed on a shelf below the E.M.L 3035. Two Wharfedale SFR,3's
are off-stage, L. & R.
The owner had visions of tape facilities, and had not decided
upon several other major points, so he put off all expensive cabinet work—and used boxes. Fortunately.
Fortunately, because he decided to add stereo facilities. The
immediate difficulties were solved by buying a Stamford cabinet.
with let-down flap, and record storage beneath. The Quad amplifier was moved in, with the pre-amp. on top (where it is now), and
the Garrard player beside it, on plywood boards and blocks. The
F.M. tuner sae. on the mantelpiece above it. When tape was
added. the Sonomag unit was moved in, as shown, and it now
pulls in and out as required. Its Dic. power pack lives beneath
it, in a section of the record storage dept.
Stereo was added, and it became plain that a one-piece cabinet
would be out of the question. So a second cabinet is on order.
This will house the Garrard 301 at convenient level, with a liftup lid, and the E.M.I. stereo player will pull in and out, drawwise, beneath it. Connections between the two cabinets will then
be in the form of three short lengths of co-axial (two from the
stereo deck to the 2 Quads, and 1from the Ortofon to the Quad
pre-amp.).
The 2 Quad units which flank the ornamental "piggy bank" are
(in the owner's estimation) sufficiently pleasing in design to stay
unmounted. The present main cabinet will be modified to take
a pull-out drawer for the tape deck.
The complete installation, using the Quad push-button controls,
provides immediate programmes from disc, F.M. or tape, or stereo
tape; and it also enables tapes to be made, while listening, of any
programme. A big advantage in mounting the disc player away
from the main cabinet is that discs cannot be snagged, by jogging.
when tape recorder or pre-amplifier controls are used; and no
mechanical feed-back can reach the stylus when recorder is in
use.
Readers with Hi Fi housing problems may find the above use
ful, if only from the better ideas which it suggests to them for
their individual needs. while the mind is making itself up.

Specifications
Power Output: 20 watts at less than . 3% harmonic distortion;
intermodulation distortion. using 60 cycles and 7 KC mixed 4:1,
less than . 5% at 20 watts equivalent level. Peak: 40 watts.
Freq. Resp.: 20 to 20,000 cycles, ±. 3db. Hum Level: 80 db below
20 watts. Inputs (
7): 2 Low Magnetic or Tape Head; Ceramic or
Crystal; High Magnetic; Radio; TV; Auxiliary. Controls ( 13):
AC Power Switch; Rumble Filter Switch (cut off freq.: 80 CPS);
Scratch Filter Switch ( cut off freq.: 8,000 cps); Speaker Selector ( 3
pos.— each, separately and together); Bass Control ( 16 db boost.
21 db cut at 40 cps); Treble Control ( 16 db boost, 20 db cut at
15,000 cps); Loudness; Volume; Radio Input Level Control; Hum
Balance Control; Equalizer ( 5 pos.: Tape, 78, RIAA, LP, EUR,);
Selector (4 pos.: Phono, Radio, TV, AUX.): Phono Input Selector
(Low Mag., Tape or Ceramic; Low Mag., High Mag. or Tape).
Outputs (8): 4, 8 and 16 ohms and recording; 2 separate outputs
for speakers to be switched; 2AC outlets. Power Cons.: 125 watts
at 117V. 50-60 cps.
Tubes (
7): 3-ECC83: 1-12AV6; l-5U4GB;
2-6L6G,B.

•One of the latest designs in Anzerican styling

comes from Bell.
This is the Model 2300
amplifier described in the next column.
The
unit combines the pre-amplifier 'control unit and
main amplifier. An advantage of these all-inone versions is that they can be placed on a
shelf without cabinets.
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LONDON AUDIO FAIR
STAND No. 36
ROOM No. 128

April 12th-15th

Our experience over the past twenty-five years indicates that sooner or later those whose discerning cars can appreciate the beauty of true reproduction follow
the choice of the experts. Whether you are interested in the new Mark II Junior Amplifier at £ 25, the amazing Senior at £ 40, or the famous Tri -Channel at £ 115,
the
hie ln '' Cr Speaker at only £ 18.10.0, or vhf, and Tape Recording Amplifiers, we shall be delighted to forward you literature describing
More and more people the world over arc following the experts' lead.
1,1:5
delll ' Ite
their obvious superiority in our Sound Studio.
WORKS &
ACOUSTIC
LABORATORIES
WEST STREET, FARNHAM, SURREY. ENGLAND
Tel. Farnham 6461 ( 3 line« Grams " Sounsense" Farnham
TRADE SUPPLIED

SOUND

SALES

NEW YORK •

LIMITED

NEW

ZEALAND •

HONG
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KONG •

SOUTH

AFRICA •

ITALY

AUDIO

FAIR

AstronIC

HIGHLIGHTS

Er ROM all the flood of information we have received from manufacturers who are exhibiting at the Fair. it is an almost
impossible task to sort out a representative list of highlights.
because there is so much of genuine interest in every field: and
to select the items which we ( editorially speaking) find of exceptional interest, may well be to overlook the very things that readers
will be expecting to see. However, there seems little doubt that
we should concentrate upon stereophonic sound, because this has
not yet been with us for two full years, and yet there are already
half a dozen manufacturers hard at work upon it.

INPUT

UNIT

TYPE Al 332
I0 WATT

[9-10-6 ;,•..

AMPLIFIER
TYPE A1333
C18-19-6

Stereo From Discs
So let us start with Mr. A. R. (Connoisseur) Sugden. At the
B.S.R.A. show last year Mr. Sugden publicly demonstrated stereophonic sound from disc for the first time in this country. The
process is one of his own design, as is the cutter head which makes
the discs and also the pickup which plays them. Mr. Sugden has
recently made a number of new twin-channel recordings on tape,
and these have now been transferred to disc for the demonstration
at the Audio Fair.
For many visitors, this will be their first
opportunity of hearing twin-channel sound from disc, and we
strongly advise as many as possible to find their way to his demonstration room.
Still on the subject of stereophony, we understand that Sonomag.
Ltd., are hoping to demonstrate stereophony from tapes. using a
prototype model of a reproducer which embodies the Collaro tape
deck, and which they have modified for stereo with the addition
of a stacked sound head.
Two new and very interesting Ferrograph stereo units will be
denvenstrated at the Wright and Weaire stand.
These models
referred to respectively as "Stereo 77" and "Stereo 88" represent
one of the first practical approaches towards stereo recording and
reproduction in the home. The " 88" provides facilities for twinchannel recording and reproduction at tape speeds of 7-1 and 15
i.p.s. The "77"—for the less ambitious user—is a normal recorder/
player for single channel at 3f and 71 i.p.s., with the additional
facility for playing stereo tapes.
The G.E.C. demonstration room must also be placed on your
visiting list if you are out to compare one form of stereo reproduction with another, because their new equipment—very attractively housed—will be demonstrated.
In the Beam Echo demonstration room, too, the "Avantic"
stereo player may be heard.
And E.M.I., Ltd., will, of course, be demonstrating their stereo
equipment and tapes, as usual. We make no apology for listing
them last, because their name is now so synonomous with stereophony that it is automatically thought of when the word is
mentioned.

Many years of experience in the production of high fidelity
Equipments with output powers of 1 Watt to 1300 Watts
together with the backing of our own large transformer department have enabled us to produce this outstanding high fidelity
amplifying equipment. The construction is extremely robust
and well engineered and the superlative workmanship and finish
are up to the usual high standard set by all "Astronic" products.
BRIEF SPECIFICATION
Input Unit A1332 3 gram positions, mit., tape, radio. Bass control ± 10 db
treble control
10 db. Volume with combined on/off and 5 foot connecting
lead to main amplifier.
Main Amplifier A1333 distortion approx..1% at 10 watts. Response ±
db 20 c.p.s. - 20 Kcs. Noise - 75 db. Output impedances 3.75, 7.5, 15, Ohms.
Complete specification of 10, 25, 40, SO, 100, 250, 1,000 Watt Amplifiers sent
on request to: Dept. 1-1.F.T.I.

ASSOCIATED ELECTRONIC ENGINEERS LTD.
ODalston Gardens: Stanmore. Phone: Wordsworth 4474 5'6

twribiwsibwkw44444444444.44
NEW AUTO TRANSFORMER WMTI
Matches full range
set/speaker combinations

Price 13/6
4.4111111,111,11014111.111•114,44%,111.4•44
Overall size 2" high x 2?" wide
Weight 12 ' ozs. Fixing hole centres 2', '

This auto transformer is designed to
match any combination of load and output
impedances in the range 2-16 ohms with or
without crossover network. The transformer
is particularly useful for matching the
SFB/3 to commercial radio sets, which
generally have outputs in the range 2-5 ohms.
Where switching arrangements are not fitted
to the set, a Wharfedale speaker switch at
17s. 6d. ( illustrated on left) gives complete
control of the output arrangements. The
WMTI will handle 15 watts without overload or distress, and the response is level
within 1dB from 20 c's to 15 kc's.

• There

will
be
several HiFi assemblies on show for
those who like to have
everything (speaker
excepted!) in one unit.
Here is an example—
the Armstrong "Sonixgram", which comprises turntable, tape
deck, amplifier, control unit, and separate
AM and FM tuners—
all this, and record
storage too!

Wharfedale
WIRELESS WORKS LTD •
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IDLE •

BRADFORD • YORKS

A NEW JASON F.M. TUNER

COMPLETE RANGE OF

HIGH

FIDELITY

EQUIPMENT

AT

HOLLEY'S
TAPE RECORDERS
by Grundig, Elon and Sonomag.

3- STATION
SWITCH-TUNED

SPEAKERS
Wharfedale, Acoustical, Good mans and Tannoy.
F.M. TUNERS
Chapman, Dynatron, W.B. and Jason.

£19 • 16 • 2

An excellently designed unit of great appeal
with its single three- position switch for
selecting the desired B.B.C. programme.
Complete stability and ease of installation
are but two of the many outstanding features
of this latest Jason Tuner. For building into
cabinet.
Hammered - gold finished front
panel. Supplied tested and ready tuned.
External power source required. Suitable
for use with all quality amplifiers.

FROM LEAD!NG STOCKISTS EVERYWHERE

JASON

MOTOR

&

•

DETAILS FROM

ELECTRONIC

CO.,

328, CRICKLEWOOD LANE, LONDON, N.W.2
'Phone: SPEedwell 7050

AMPLIFIERS
Quad, Leak, Rogers, Pamphonic, Tannoy,
Armstrong and G.E.C.
AUDIO FURNITURE
to house all British type of Equipment.

315 Camberwell Road •

London •

S.E.5.

Telephone: RODney 4988.

Open 9.30

6.0. Close Thursday Ip.m. Open all day Saturday.

£4 3s. 2d.
TAX PAID

This is the
for

NEW LOW PRICE

SHEFI DIAMOND

High Fidelity Units
of unsurpassed performance

REPRODUCING STYLI

VL1 Amplifier

Quality Maintained
Usual prompt and courteous service.
Life equal to 50 60 sapphires.
Each diamond carries awritten guarantee for six
months.
The new price has been made possible owing to
increased capacity.
Shefi diamonds which can be fitted to practically any
needle shank, cantilever or armature are used the world
over and home and overseas REPEAT orders prove their
reliability.

VLP Preamplifier
SUB Amplifier
VLT Tape Unit
All above and FM Tuner may draw supplies
from VL1 regulated power unit.
Also the VI.2 laboratory amplifier, single and dual
highly stabilised

F.:xplartatory leaflet available from :—

SOUTHERN ELECTRONIC INDS.
(Southend ) Ltd.
485 London Road, Westcliff-on-Sea, Essex

power units, etc.

Write for leaflets

CAPE ELECTROPIIONICS LTD
43-45.

Shirley

High

Southampton.

Street,

AUDIO NEWS
Sorry, No More Tickets!
first editorial announcement in February, we have
received applications for more than 2.700 tickets for the London Audio Fair. The majority of these have been despatched.
and we are dealing with the remainder as fast as we receive supplies from the organisers of the Fair. However, we very much
regret that we cannot guarantee to fill any applications that reach
us later than first post on Friday, April 5. Will readers also note
that the ticket quota for Friday, April 12 is exhausted.
The
organisers cannot supply us with any more.

SINCE our

Ampex "Videotape"

• The two racks of equipment

by each console show the overall
size of the Ampex Videotape recorders. The rotating heads ( like
two bobbins) can he seen at top centre of console.

More News of Recorded TV
when we announced the rec ent Am pex success
of recorded television on tape, we promised further details and
pictures; and we very much hoped to be able to include actual
photographs to show the quality of aTV picture. as re- broadcast
from a tape recording.
Unfortunately, it appears that our
American friends are even more ham-strung over artist copyrights than we are; and all the pictures that we asked for were
either " not for general publication", or "the property of somebody else". However, we have secured a couple of interesting
shots of these machines in the course of production, and we hope
that the air mail will bt ing us the rest in time for our May
number.
Apart from the news interest of this great electronic development, we should think of it in terms of a major step forward in
tape recording technique. We have never accepted the line of
thought which says: "so-and-so cannot be done, because..."
Fifteen months ago—no more—we were told exactly why it must
be years before the recording of such ultra high frequencies would
become a practicable proposition.
Yet here we are, with the
whole lot of the " incredibly bulky" and " impossibly complicated"
machinery, neatly made up in the form of an attractive console
and two racks of electronic equipment—not merely in prototype
form, either, but in regular use by two leading TV networks.
The Writing On The Wall
We appreciate to the full that it is a big step. from two spools.
a simple capstan and a pinch roller, to a system which employs a
mechanically-scanning tape head. It is also a big step from our
domestic tape speed of 7f i.p.s, and frequency response of 15
Kc/s. to an effective tape speed of hundreds of i.p.s.. and a response of 4.000 Kc/s; but we do not want such things in our homes
—yet. We do suggest, though, that between these two present-day
extremes there lies the seed of a tape development which will give
us a domestic recorder/player with a reasonably flat response up
to 20 Kc/s. and with a dynamic range which will put it well ahead
of the present-day disc and pickup reproducer. As we have
said before on several occasions, tape is a big medium for the
future. That which we already have with us today is the result
of little more than 10 years of commercial development.
Readers with a knowledge of television techniques will be interested in the practical achievement of the Ampex machine. for its
resolution ; s far beyond the capabilities of the average American
television receiver. Resolution is measured by the number of
lines into which a receiver is divided, and the average American
receiver has a resolution of about 275 lines across the tube face.
The maximum number of lines which the stations can transmit is
340. The Ampex will record and reproduce more than 320 lines.
An Effective 2,000 i.p.s.!
For a more down-to-earth comparision with our own domestic
recorders, note that a 15.000 c/s response can be attained on a
good machine with a tape speed of 7-1 i.o.s. By direct ratio, to
obtain the 4 Megacycle response needed for video recording and
reproduction, the tape soeed would have to be increased to 2.000
inches per second. At that rate. a 7- inch spool of tape would run
for 14+ seconds only.
In order to create an effective tape speed of this high order.
Ampex have developed a special magnetic head assembly. This
rotates at a high speed across the tape, while the tape itself moves
past the head at the normal speed of 15 i.p.s.
The sound channel of the programme is recorded in the ordinary manner, along one edge of the magnetic tape. so that sound
and picture are always in synchronisation.
Not the least important of the many advantages to he gained
by recording pictures on tape is the very large saving in material.
Film, once used, must be scrapped: this magnetic tape. as with
ordinary domestic brands, can be erased and used again.

LAS'month,

ALL HI-FI ENTHUSIASTS PLEASE NOTE!
We are supplying the COLLARO TAPE TRANSCRIPTOR complete with pre-amplifier and power pack ready to
plug into any amplifier for only 36 gns., making it the lowest
priced quality Tape Recorder on the market !
All other makes of recorders in stock. Easy Terms available
SOUND TAPE VISION (Dept. H.N.)
71, Praed Street, London, W.2.
PAD. 2807

• ISto

more Videotape imtrnments nearing completion ( and by
tH ,H in service with NBC). Note the easily accessible electronic
gear on swing-out racks at the rear of the consoles.
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Standard Loudspeaker Cabinet
The Lockwood Standard Loudspeaker Cabinet has been designed
to give reproduction of a very
high order and can be " tuned"
to suit any combination of L.S.
Units.
Accepted as a standard for highquality monitoring by broadcasting, television and recording
studios throughout the world,
this cabinet is also suitable in
every way for the home.
* THE
LOCKWOOD
STANDARD
LOUDSPEAKER CABINET
has been developed from the
Monitoring Loudspeaker Cabinet
used by the B.B.C. ( B.B.C. Patent
No. 696,671).

'Wireless World Nov. and Dec. 1950

Two versions are available :

Major Model, £35

Minor Model, £25

Brochure free on request.
Export and Tropical Models available.
Trade enquiries invited.
Demonstrations by
City Sale and Exchange Ltd., 93/94 Fleet Street, E.C.4.
Telephone: FLE 9391/2
Musicraf t. 20/22 High Street, Southall, Middx.
Telephone: SOUthall 3828
and 13 King Street, Richmond, Surrey.
Telephone: RIChmond 6798

LOCKWOOD
LOCKWOOD &

Acoustically Designed Cabinets

COMPANY (Woodworkers), LTD., LOWLANDS
HARROW, MIDDX.
B YRon 3704.

ROAD,

PHILIPS
invite you to meet them on

STAND 49
the
AUDIO FAIR
at

WALDORF HOTEL eW.C.2
April 12th—I5th
where you can examine and hear the remarkable 10-watt
Novosonic High Fidelity installation and all the latest Philips
High Fidelity Equipment.
Demonstration Room: No. 227
Dealers' Reception Room: No. 224
PHILIPS

PHILIPS ELECTRICAL LIMITED
Century House • Shaftesbury Avenue • London • W.C.2
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LISTEN
WITH

LOCKWOOD
AT

THE

AUDIO FAIR
Room 140

Stand 29

WITH QUALITY AMPLIFIERS
BY

THERMIONIC PRODUCTS LTD.
SOUTHAMPTON, HANTS.

New Philips Recording Studio
"THE new recording studio of Philips Electrical, Ltd., which is
claimed to be one of the most up-to-date in the country, is now
in operation at the headquarters of the company's Gramophone
Records Division at Stanhope House, Stanhope Place, London.
W.2. It will be used by Philips for recording titles in their " popular" range and is also available for booking by other organisations
and private individuals for all types of recording purposes.
The spacious control room is slightly raised above the level of
the studio floor, with afull- width window giving a clear view of the
entire recording area.
The recording equipment designed and
assembled by engineers of the Philips Organisation in Holland.
incorporates all the most modern refinements.
Beyond the control room is a small transcription room with two
tape machines, two disc playback machines and a disc cutter.

CLASSIFIED

ADVERTISEMENTS

A

a result of a number of requests from rea ders, we hay:.
decided to initiate a section for Classified Advertisements in
"Hi Fi News", on the basis of a "Wanted—For Sale—For Exchange" market. We think it probable that, with a readership
of many thousands of Hi Fi enthusiasts, there will be many who
are looking for just the very things that many others want to
find homes for.
Others, in turn, would like to buy something
new, if only they could dispose of what they already have, and
so on. Therefore, beginning in our next number, dated " May,
1957". these columns will be open
Important Notes
This Classified Ads section will ( initially at any rate) be restricted
to private advertisers only, and advertisements from the Trade will
not be accepted. The following points should be carefully noted:
(1) No equipment, other than genuine Hi Fi apparatus may be
advertised for Sale, as Wanted, or for Exchange.
(2) No responsibility will be accepted by the editor, the publishers, or the printers of " Hi Fi News", for the quality of any
goods offered, bought, or exchanged through the medium of these
columns, or for any failure in payment, etc., though the greatest
care will be taken to ensure that only bona-fide advertisements
are accepted.
(3) Advertisements for the following sections are acceptable:
For Sale, Wanted, or For Exchange, of Hi Fi equipment, gramophone records and tapes; apparatus of genuine historical use for
collections. etc. Positions vacant and wanted. Notices of forthcoming Hi Fi lectures, demonstrations, etc.
(4) Advertisements calling for stamped addressed envelopes will
be regarded as "Trade", and will not he accepted.
Rates and Dates
Advertisements for these sections must be pre- paid, and accompanied by a postal order, money order, or cheque, made payable
to "HiFi News". They must be clearly written or typed, and
must be in the form of a separate sheet of paper if included with
a letter dealing with other subjects.
All envelopes should be
marked "Classified" in the top left-hand corner. For inclusion in
the May number, advertisements must reach the editorial office
("Hi-Fi News". 99, Mortimer Street. London, W.)) not later than
1st post on Wednesday, April 10th. For all future numbers
the final copy date will be 1st post on the 7th of each month.
for inclusion in the following issue.
The rate will be 6d. per word, with a minimum charge of 7/6d.
Box numbers may be used for an extra charge of 1/6d. to cover
the cost of handling replies.

Sound- proofing is of the latest type, the floor is set in rubber and
both studio and control room are air-conditioned.
The disc playback machines embody the latest cueing devices. As
part of the service, simultaneous cutting of acetates can be carried
out when specially requested.
Supporting these recording facilities is an equally modern Cutting Centre. with a transcription room for the copying of tapes
and for the assembly of extended and long play material. The
cutting equipment comprises a tape player, capable of tape speeds
of 30. 15 and 7+ ins, per second, and a cutting machine for 331.
45 and 78 r.p.m. records. The latest automatic varigroove design
is incorporated, enabling the maximum length of playing time to
be cut.

Vol. 1—Index and Binder
annual index to volume 1 of " Hi Fi News" is now in the
course of preparation, and it is hoped to have this printed and
ready for posting in June. Readers who are subscribers at the
inclusive rate of 23 shillings per annum, and those who have
already ordered separate copies, will receive the index on publication day.
The price of the index, ordered separately, is 3s..
posted.
Binders for volume 1, to take the 12 monthly copies and the
index, are available from stock, price 13s. 3d. posted.

THE

GRIFFIN RADIO LTD.
(The High-Fidelity People)
ROGERS • ARMSTRONG • WHARFEDALE •
M.S.S. •

QUAD II •

LEAK •

PYE

FERROGRAPH

JASON •

T.S.L.

ALL MAKES OF LEADING EQUIPMENT
BUILT UP TO CUSTOMER'S SPECIFICATION
Stockists of the famous Ortofon " C" Pick-up.
122

The control console is so designed that every operation can be
performed without the recording engineer having to leave his
seat. Complete remote control is effected by means of press- buttons.

BRISTOL STREET,

BIRMINGHAM

MID. 1359.
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—towards perfection
ACCLAIMED
AUDIO
*

...

BRITAIN'S

FINEST

REPRODUCER

Built as a musical instrument, sounds like a musical instrument.

* This amazing development is yet another Lowther contribution to the
art of electroacoustic reproduction.
*

The most efficient reproducer of audio frequencies in the world with
single driver unit/compound horn housing.

*

Now in use by Television, Broadcasting and Recording studios throughout the world as a standard monitor.
See and hear us at the London Audio Fair.
Stand No. 22.

Type T.P.I. £96 as illustrated.
Finished in walnut or oak (ex works).

Showrooms No. 230 & 231.

For details of this and other Lowther products please write to :

THE
Lowther

LOWTHER
House,

St. Mark's

MANUFACTURI NG

Road, Bromley,

Kent.

Tel.

COMPANY
RAVensbourne 5225

A. C. FARNELL LTD.
HEREFORD
NORTH

COURT,
LEEDS,

PHONE
32958

HOUSE
VICAR

LANE

2

( WHOLESALE ONLY)

SHEFFIELD

75,

ARUNDEL STREET

BRANCH

27,

BROOMHALL STREET

PHONE
32958
PHONE
22506

IF IT'S HIGH FIDELITY
Consult the leading northern wholesalers
We invite Dealers to bring or send their customers to our
Connoisseur
R.C.A.
Goldring
Trix
Dulci

Leak

Garrard

Collaro

E.A.R.

Champion

G.E.0

Goodmans

Grampian
Wharfedale

Leeds showroom for demonstrations ( by appointment only).
Avail yourselves of this unique service.
See and hear all the leading High Fidelity Equipment on the
Farnell Comparator.
Many combinations of Tuners,
Pick-ups, etc., available at the turn of a switch.
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Speakers,

EQUIPMENT REVIEWED
Westrex "Acoustilens 20/80" System
Design: This two- speaker system has been developed primarily
as a kit of parts to make a complete assembly of extremely high
standard. The three parts are:—(a) 15in. direct radiator to cover
the range up to the crossover of 675 c.p.s. (b) A horn loaded
high frequency unit for all frequencies above this, and (c) a dividing or crossover unit. An appropriate cabinet design is supplied
with the kit and includes a number of suggested variations. The
assembly complete in a cabinet is also available.
The 20/80 bass unit is of advanced design, aiming at high efficiency, a very low level of distortion, and an abnormally high frequency for onset for cone breakup.
The efficiency is several
times higher than that of most other good speakers in the same
general class. This is actually equivalent to more than doubling
the amplifier size. It is achieved by a 3in. speech coil of copper
tape wound edgewise, working in a flux density of 13,200 gauss.

The speech coil is self-supporting, and thus wastes less space in
the gap than does the more usual construction of paper tube and
circular section wire. This means less resistance for a given number of turns. The large-diameter coil means that more coil is
being used, and a much larger magnet system is needed to fill that
expanse of gap. The efficiency of a speaker is roughly proportional to the total used flux, not the flux density. Nevertheless,
flux density is a useful index of goodness, since, with a given gap
diameter and axial length, total flux will be almost proportional
to flux density. It does mean, though, that a speaker with a lin.
diameter narrow gap, short in length, with, say, a density of
17,000 gauss, may be considerably less efficient than one with a
2in. coil, wider gap (and hence thicker wire on the coil), and, say.
twice the axial length of the former—and a mere 11,000 gauss!
The large field will produce excellent transient response, and
together with specially damped cone suspension will ensure an
unusual freedom from hangover. The large diameter voice coil
also reduces the distance between the driven point of the cone and
its edge. This means the
cone will move as a solid
piston up to a much
higher frequency, provided it is not flimsy and
badly suspended.
As it
is only intended to work
up to about 1 Kc/s, the
cone has been made very
thick and rigid, so that
it will not buckle or
squirm, even at very
high input levels. (It will
accept the output of a
30 W amplifier.) Thus, over its intended working range (675 c/s
crossover), it is virtually free from distortion, and has a remarkably flat response.
The high-frequency unit is even more advanced in design, and
reaches a production efficiency of over 25%. Again a 3in. diameter coil is used, but this time it is edgewound aluminium ribbon
in a flux density of 17,500 gauss. The "cone" is an aluminium
451

EDGE WOUND ALI. TAPE
ANNULAR SLOTS
& PLUGS FOR
PHASING.
HORN

L

THROAT

ALUMINIUM
DOME.
FLEXIBLE
SURROUND

FA

INNER
.-- OUTER

POLE

POLE.

alloy dome which communicates through a series of annular passages with the throat of the horn. These passages are actually
the beginning of the nom, and are so proportioned as to get the
acoustic contributions from different parts of the dome in phase.
or in step, by the time they merge. If this were not done the
response would peter out somewhere above about 5 Kc/s.
While horn loading is capable of promoting very high efficiencies, and excellent transient response, it is unacceptable for
high quality domestic use unless something effective is done about
its highly directional properties. In this instance an acoustic lens
is placed near the mouth of the horn, so as to convert the plane
wave moving along the horn into a cylindrical wave, which will
expand outwards as a very wide beam covering the whole room.
The centre line of the beam
has an unobstructed passage.
but the sides of the beam are
"taken for a walk" between
shaped louvres, thus allowing the central portion to get
in front (i.e., producing a
curved front). For more information on this very novel
yet simple scheme, see an
article by the designer, Mr.
A. R. Bull, in "Hi Fi Year
Book" ( 1957 edition).
The
main attraction of this particular method, is the fact
that all frequencies leaving
the horn are treated exactly alike, and so a homogenous beam is
produced.
The horn is made of metal, and treated externally
with a plastic layer, like " undersealing", to render it acoustically
dead.
The crossover unit is a normal +-section, parallel network, incorporating pre-set attenuation for the high- frequency unit (some
4-6dB higher efficiency) to produce acoustic balance.
Both units are nominally about 20 ohms impedance and the 20/
80 unit has a cone resonance of 55 c.p.s. The cabinet, a simple
reflex design, presents no unusual features. It is merely done
properly
it is of generous volume—practically 12 cu. ft.
(internal), solidly constructed of one-inch ply, liberally braced
with thick hardwood battens arranged to break the surface into
irregular areas. These are an addition to an already rigid construction.
Listening test:— The immediate impression was excellent, and
continued listening to a very wide range of material over a period
of some weeks failed to show up any flaw in its performance.
The bass response was exactly as expected from the excellent
design of unit and cabinet. Everything was there, but only as
long as the signal provided it. Male voice speech was excellent.
except when too close to a ribbon microphone, and even then it
did not exaggerate the bass boost still further. Farther down the
scale, double basses, orchestral drums, and deepest organ pipes
were properly reproduced, never exaggerated. Being such a large
driving unit and cabinet, it was not necessary either to use bass
boost on the amplifier, or to place the unit in a corner to enjoy
the full bass response.
The most striking feature, though. was the overall result, due

mostly to the HF unit, since a low crossover is used.
Never
before has the listener enjoyed horn- loading over such a wide
range. Without prior knowledge of the construction it would
have been impossible to guess it; there was absolutely no detectable taint. The acoustic lens certainly puts the finishing touch to
an already good HF system. Using ears only, it was very difficult
to get on the geometric axis, there was no change in high-frequency content over more than 90°.
The sound source, too,
appeared to be very wide, and gave the illusion of an incredibly
clear view of the orchestra, say, through a very wide double door.
The top response was audibly flat to over 15 Kc/s. The makers
claim within ± 2dB to 10 Kc/s and then falling slightly to 15 Kc/s.
Despite this excellent top response, surface noise on good L.P.s
and radio background noise was much lower than usual, showing
an extremely smooth response.
As received, the top unit was set at 4dB attenuation and the
balance was perfectly acceptable. Experimenting with a further
4-6dB attenuation proved equally acceptable, and was even better
on some programme material where the 1-5 Kc/s range was somewhat prominent or slightly distorted.
A total of 8dB was the
finally preferred balance. Being such a low crossover, altering
the HF attenuation really does materially alter the balance.
Choice of balance will depend both on surroundings and personal
taste.
The whole system has been designed to a very high standard of
performance, not to a particular price range. It can confidently
be recommended to the most fastidious listener. As the units can
be purchased separately, there is considerable scope for those who
prefer to design, and maybe build their own systems. A practical
point, the sensitivity (efficiency) of the HF unit, in fact the whole
system, is so high, compared with practically all other speakers,
that despite its high impedance, a step-up matching transformer
will not be needed. A given audio voltage fed, in turn, to a good
10 to 15 ohm speaker and this one, gives very similar volume
levels. The load on the amplifier will not be appreciably higher
than usual, since at 20 Kc/s the HF unit is still under 30 ohms.
The 20/80 law frequency unit costs. £ 33 15s. Od.. the high-frequency unit and Acoustilens coupling unit, £69 17s. Od., and the
dividing network, £ 13 10s. Od. Supplied complete in its cabinet
it is 43in. high x33-1- in. wide x20in. deep, and weighs approx.
135 lbs.. £ 169.
R.L.W.

RCA

F.M.

TUNER

have previously referred
W Eprospective
user of an F.M.

to the difficulty that faces the
tuner. He wants the best value
for money, the best possible design that takes full advantage of
modern techniques and an attractive appearance that will fit unobtrusively into any modern housing. The tuner must be easy
to tune and should be free from drift: above all it must take full
advantage of the high-quality possibilities of V.H.F. broadcasting.
The manufacturer has an equally difficult problem. To make
the perfect tuner would price it out of the market, and to make
a cheap tuner would make it so poor in performance that no one
would buy it. The relative merits of one make of tuner when

compared with another are to be considered in terms of the compromise between the users requirements and what can be provided
at a reasonable price.
The RCA tuner is an interesting example to this reviewer.
Behind its design must lie many years of U.S. experience in the

field and, although made in this country, it reflects many features
of American practice.
Mechanical Features
The tuner is fully screened and compact, measuring 12¡in.Y
3¡,in. x6-Iin. deep, and the weight is 7lbs. The styling is in line
with the " Orthophonie" range of RCA High Fidelity equipment.
and it matches the pre-amplifier in appearance. The controls are
two in number: the combined on/off switch and a.f. output control, and the tuning control. The tuning scale is of the edge- lit
cursor type and is very easy to read, occupying a total length of
9 inches. The tuning indicator occupies the lower centre of the
panel. A useful feature is the provision of three coloured indicators on the tuning scale; these may be pre-set to the positions
occupied by the three local programmes, and form a very useful
aid when changing from one programme to another.
The mounting of the unit is simple, requiring a rectangular cutout measuring 1.2e,in. x3in., two screws combining the functions
of holding the tuner in place in the cut-out and securing the
screening cover.
Electrical Details
The tuner requires a separate power supply. It is primarily
desgned to obtain its power from the companion RCA Amplifier
but, of course, can be powered from any suitable source that can
provide 2.25A at 6.3 Volts, and an h.t. supply of 40mA at any
voltage from 250 to 395V. A tapped voltage-dropping resistor
enables adjustment to be made to suit any h.t. supply in the above
range.

The tuning range is from 87.5 to 108 Mc/s, thus covering all
U.S. and European ranges.
The circuit employs seven valves, a special tuning indicator and
a pair of crystal diodes in the following arrangement: A pentode
r.f. amplifier stage is pre-tuned to operate over the whole band.
and the stage is fed from a 75n input. The output from the r.f.
stage is fed to a pentode mixer which also receives an input from
the triode oscillator, the r.f. output and oscillator circuit being
tuned with a two- ganged capacitor driven from the tuning control.
The oscillator is one half of a twin- triode, the other half being a
reactance valve controlling the oscillator frequency.
The i.f. output from the mixer is at 10.7 Mc/s. and is passed to
a pentode if. amplifier stage. A second pentode i.f. stage functions as an amplifier for weak signals but begins to limit on
medium signals. The third i.f. stage is a pentode operating as an
amplitude limiter, and its output is passed to a double-diode valve
operating as a balanced ratio detector. The a.f. output from the
demodulator is passed (via de-emphasis) to the potentiometer
forming the output gain control, the sliding contact being connected to the a.f. output terminal. The demodulator also provides
a d.c. control voltage for the reactance valve, and one of the tuning indicator control potentials.
The circuit has many interesting features, one of which is the
provision Jor amplitude suppression.
The ratio-detector is a
demodulator that possesses a high degree of A.M. suppression
but, in this tuner, the demodulator is preceded by an amplitude
limiter which, in turn, is fed from an if. amplifier stage in which
a limiting function is carried out on medium and strong signals.
Delayed AGC is applied to the r.f. amplifier, the control voltage being derived from the second i.f, amplifier valve grid circuit.
On weak signals, the full gain of the r.f. and i.f. valves is realised.
As signal strength is increased, the second i.f. valve begins to
limit and the resulting AGC control voltage reduces the gain of
the r.f. stage, thus improving signal/noise ratio and minimising
cross-modulation effects.
The tuning indicator is extremely accurate and easy to use. It
is a valve (Type 6AL7) which is not available from British manufacturers so far, and it provides a green fluorescent display of unusual form. The display takes the form of two rectangular strips
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side by side; one of the strips has its height determined by a voltage derived from the a.f. take-off point. A pair of crystal diodes
are connected to the demodulator in such a manner that a d.c.
voltage of opposite polarity is available to determine the height
of the second strip of the display. In use, accurate tune results
in the two strips being of equal height, but detuning results in one
strip shortening whilst the other increases in length.
A further feature is that the inverse slope response of the demodulator is considerably reduced. The usual response curve of
an F.M. detector is of the form shown in Fig. 1, and it is seen
that when correct tune is approached from position A or B an
a.f. output ( generally distorted badly) is obtained, giving rise to
the familiar effect obtained when tuning to an F.M. station
whereby arrival at the accurate tune point C is preceded by the
positions A or B. In this tuner, the peak separation in the
demodulator is of the order of 450 kc/s, and the overall selectivity
is arranged to produce a response curve of the form shown in
Fig. 2. This means that no a.f. output is obtained until the correct
slope is reached—and then the AFC system takes charge and
places the signal in correct tune. The overall effect is a tuner
that "feels" easier to handle than a conventional A.M. receiver.
Test Results
(1) Noise suppression: As expected. the suppression of noise
was very good. A test was made by feeding an unmodulated
carrier into the receiver and noting the level required to reduce
the noise by 6 dB. The level of input signal required to effect
this reduction varied between 2.5 and 3/AV over the band. It is
pointed out that asharp reduction in noise results from a relatively
small increase in signal level and, with an input carrier of 8/LV,
the noise is at a very low level indeed.
(2) Sensitivity and a.f. Output: The tuner appeared to be of
fairly uniform sensitivity over the band, and a test of a.f. output
was made at 95 Mc/s. The carrier was modulated + 22.5 kc/s at
1,000 c/s, the resulting input and output levels being as shown in
Table I. It is pointed out that the noise level cannot be ignored
up to about 6.3V, but above this level a very useful signal/noise

EXPERT

GRAMOPHONES

LTD.

Audio Alai
There is really so much High Fidelity these days
(12 gns. upwards!) there was no room for us to exhibit
at the Waldorf.
We are, therefore, holding our own Audio affair at
the Howard Hotel, off the Strand, just a few minutes
from Aldwych.
All those interested in high fidelity equipment are
cordially invited to visit us and hear our demonstrations. Friday 12th. Saturday 13th, Sunday 14th, Monday 15th April, 1957.
10 a.m. until 10 p.m.
HOWARD HOTEL,
NORFOLK STREET, W.C.2
Off the Strand, opposite the east end of Aldwych.

EXPERT GRAMOPHONES LTD.
Ingerthorpe, Great North Road, London, N.2.
Phone: Mountview 6875

Established 28 years.

TABLE I
R.f. Input

4,-V

5,V

6.3rV

A.f. Output ( Volts)

0.12

0.16

0.19

0.23

10i V

100,V

ImV

I
OmV

0.26

0.33

0.39

0.41

110W FAIR IS YOUR AUDIO?

ratio appears, improving, of course, as the signal level increases.
(3) Automatic frequency control: The AFC system was tested at
95 Me/s at three input signal levels. Measurements were made of
the " pull- in" and " pull-out" ranges. The results are shown in
Table II, and show how closely one must tune to the desired frequency before the AFC system takes charge, and how far it is
necessary to detune before the AFC system releases the oscillator
from control.

The 1957 Audio Fair, to be held at the Waldorf Hotel, Alth%yeh,
WC2, from April 12th to 15th ( free tickets obtainable at our showroom),
will act as a magnet for the ever-growing army of the Hi Fi minded.
who will study with the greatest interest all the loudspeakers, amplifiers,
tuners, motors, pick-ups and tape recorders which this rapidly growing
industry can offer to the prospective purchaser. Many will emerge,
after several strenuous hours, happy but slightly dazed, anxious to
sort out their impressions and wondering what should be their
next steps.

TABLE II
Input

10aV

100,V

With all due modesty we should like to suggest that, both as a
complement to the Audio Fair and to recover from its impact, you
should visit our showroom where you can listen to a wide range of
specially selected equipment in a quiet and relaxed atmosphere
resembling that of anormal home. Here you can discuss any subject
related to MUSIC IN THE HOME, from the relative merit of eleven
LP recordings of Tchaikovsky's " Pathétique" to the domestic
compatibility of a similar number of recommended loudspeaker
systems, and in doing so you will encounter nothing remotely resembling
"salesmanship " but receive sincere and knowledgeable advice from
one who has specialised in all aspects of this fascinating field since
the days when every record revolved at more-or- less the same speed
and when the concept of" High Fidelity" was the concern of asmall
band of enthusiasts (or cranks, as many of us were called at that time).

ImV

'Pull- in ' range ( kc/s)

170

• 255

340

'Pull-out' range ( kc/s)

255

390
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(4) Frequency response: The a.f. frequency response was measured at 10/2V and 100,oV inputs at 95 Mc/s. No significant difference was noticed at the two levels, the results being — 3 dB
between 35 c/s and 15.5 kc/s and — 6 dB between 15 c/s and
27.5 kc/s.
Conclusions
The RCA tuner should meet anyone's requirements for an F.M.
tuner. In strong signal areas it should be free from distortion
effects due to overloading, and in fringe areas it can provide an
excellent programme with inputs as low as li,m‘f or so. The very
high order of A.M. suppression should assist in reducing some of
the distorting effects due to multipath propagation.
The tuning indicator and AFC system combine to make tuning a
particularly easy operation, and it is worth noting that the usefulness of the tuning indicator extends down to an input level of
4t.Ar.
R. S. Roberts

Better still, why not pay us an exploratory visit before the Audio Fair?
A preliminary discussion is sure to lead to an increased appreciation
of all the good things to be seen and heard at the Waldorf Hotel. We
are open daily from 9.30 to 5.30 except Thursday ( closed) and Friday
(open till 7) ; " Live Record Review" each Saturday from 2 to 4.30
(special Audio Fair Edition on the 13th).

Thomas lleinitz
BAYswater 2077
453

100

MUSIC IN THE HOME
QUEENSWAY

LONDON
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STOP

PRESS!

No further space being available at the Audio Fair, visitors to
this fine exhibition are cordially invited to come along and
see a collection of inexpensive high-fidelity equipment at

HOWARD

HOTEL,

Norfolk St., Strand, W.C.2.
How to get there. Any bus along Strand passes Norfolk Street. Underground ( District Line)
to Temple Bar Station.
If visiting the Audio Fair, Norfolk Street is the other side of Bush House, and the
Howard Hotel can be reached within an easy five minutes walk.
(I) SONOMAG EQUIPMENT. On view will be the Sonomag Portable Tape Recorder,
the Sonomag Adaptatape and the advance model of the Sonomag Stereosonic Reproducer.
(2) THE C. Q. REPRODUCER. This will be on show and demonstrated, together
with some interesting newly developed high- quality equipment of moderate cost.
(3) EXPERT GRAMOPHONE EQUIPMENT. (See their ad. elsewhere in this
issue.)
The exhibition will be open for inspection at the same times as the Audio
Fair, i.e. from 10 a.m. to 10 p.m. on Friday, April 12th, Saturday, April 13th,
Sunday, April 14th and Monday, April 15th.
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Deposit
..
Grundig
Philips
TK5 £5
£6 17
2 6
6

9 Monthly

Cash

£4
£5 0
7 2
9

£40
£54 12
19

Elizabethan ..
Regent ..
Philips Mr. ..
Eliz. de luxe

£5
£5
£6
£6

f6
£7
£8
£8

17
2
3
II

6
6
0
0

7 2
£54 12
II
4 £56 14
7 8 £65 2
13 10 £68 5

Grundig TK8 £9 10

0

£7 8 0

£75 12

Simon SP2

£ 9 17

6

£7 14

2

£78 15

Grundig 820 £ 12 17

6

1 2

£ 102 18
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BE

£ 10

BEATEN

LENCO TRANSCRIPTION UNIT

Spacious sounding
high fidelity and

Motor and
Pickup Arm
No. GL 50/4

full range flexibility from

As Tested

PI LOT

THIS is a Swiss made machine and warrants inclusion in the
High- Fidelity category. The motor is a four- pole, squirrel-cage
induction motor, designed to show very small speed changes with
ordinary mains voltage fluctuations. This has voltage adjustment
for 110 V, 145 V and 225 V, the latter being designed to cover the
200-250 V range. Consumption is 15 watts. This is mounted on
three springs to isolate it from the main base-plate, a substantial
steel pressing. The spring compliance is correctly chosen to
"tune" with the motor mass to a frequency well below 25 c.p.s.
(1,500 r.p.m.=25 r.p.s.). The drive is transmitted to the turntable
underside by the rubber tyred jockey wheel, as shown in the diagram.
The motor spindle is stepped and tapered to cover the
range around 16 r.p.m., and continuously from 29-86 r.p.m. The
78, 45, 33-} and 16 r.p.m. positions have "click in" locating positions and are individually adjustable. There is also a master
adjustment that caters for different mains frequencies. The jockey
idler carrying t.rm has a rubber- bushed mounting, and the wheel
is pulled clear of both motor spindle and turntable in the off position—a very necessary part of the design. The turntable is a
heavy steel pressing and has its rubber mat cemented in position.
The centre spindle runs in a bronze bush and the vertical thrust
is taken on a steel ball.

Flexibility of control that opens new and exciting possibilities
is one of an important range of features you will want to hear
with this combined amplifier/control unit by Pilot. Ask your
high fidelity dealer to let you hear it—and see for yourself
the compact " pancake" styling. Or write to us for further
details.

The HF All
Combined Amplifier Control Unit.
This

unit

provides

10

watts

of undistorted

power, with

extremely low intermodulation and harmonic distortion.
Hum and noise levels are low and the circuitry minimises
rumble while maintaining full response over the full audio
TURNTABLE

range. A rumble filter switch is provided if further attenuation of rumble frequencies is required. A scratch filter is
also provided with a switch incorporated in the control

- JOCKEY WHEEL
SYNTHETIC KNIFE-EDGE
RUBBER TYRE.
.4— 33
45

RPM
RPM

RANGE
RANGE

78

RPM

RANGE

panel. An outstanding feature is the provision of a loudness
compensating control.
Specification
Hum level: 80 db below full output.
Power Output: 10 watts.

The sample submitted was fitted with the Lenco arm, groove
locating device, and folding pickup arm rest. The latter is to make
room for records greater than 12in. in diameter. The groove
locating device consists of a horizontal arm, lying under the pickup arm during the whole of its range of travel. In use, the pickup
is lifted from its rest, moved over the appropriate groove when the
locating arm holds it just clear of the record. Linked to the starting switch and jockey lifter is a cam which lowers the locating
arm. The movement first starts the motor, and then finally
lowers the pickup.
When the record is finished, or any time
before, it will lift the pickup arm clear of the record. This is an
extremely simple and effective device, and it should be impossible
to damage either pickup or record—a real boon to those who
have to contend with the other members of the family!
The unit is designed to be mounted on to a cut-out baseboard
(or frame) by four spring mountings, so as to reduce the effect of
floor vibrations.
The mountings are designed so they can be
locked solid for transport.
Positive: ( I) Continuous speed adjustment and click location
(accurate) and coverage of 16 r.p.m. (just in case !). (2) Unit
completely silent, no turntable resonance excited by drive
(although it would ring if tapped on the edge). ( 3) Neat, unadorned. workmanlike appearance. (4) Groove location.
Negative: ( 1) Ferrous turntable—might upset stylus pressure on
some magnetic pickups.
On other hand, does afford additional
magnetic screening! (2) On/off control knob not marked. ( 3) A
h:avier turntable would be an advantage as the present smooth
running would probably continue even when wear had occurred.
This is taking a very long term view. (4) No special provision for

Sensitivity: For full output:— Pick-up-3mV; Aux., Tape amp.- 120 mV.
Harmonic Distortion: Less than I% at full output over full frequency
range and better than . 1% at 3-4 watts.
Negative Feed-back: 21 db
Speaker output impedances: 3,8 and IS ohms.
Power Consumption: 70 watts, 110-200 250 Volts A.C., 40 - 100 cycles.
Input impedance: Tuner, Aux., Tape Amp.-470,000 ohms; pick-up 6,800100,000 ohms; separate provision for crystal pick-up, 1,000,000 ohms.
Frequency Response:

i

Idb 20 - 20,000 c.p.s.

TONE CONTROLS RESPONSE
Bass

I

Treble

100 cps

800 cps

Boost

18 db

11 db

0 db

15 db — -

Cut

18 db —

II db

0 db

15 db

'-

1

10

Kt's

20 cps

20 Kc s
•
18 db

— le

Valve line up: ECC83 — Pre-amp.; ECC83 — Tone amp.; ECC83—Phase
inverter; EL84 (2)— Power amps.: E281— Rectifier. Input selection:
7 positions. Pick-up ( choice of 4 replay characteristics including
R.I.A.A. curves); tape; aux.; tuner.

PI LOT
HIGH

FIDELITY

Park Royal Road

455
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London N.W.I0. • ELGar 7353
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TUNERS
The FM85 is the answer to so many problems. Combining as it
does the highest quality Frequency Modulation reception, and
excellent reception on Medium and Long Wavebands, on a small
compact and easily installed chassis, complete with an attractive
Escutcheon.
With completely stable drift free tuning, the FM band covers 87.5
to 100 mcs. and has a sensitivity of > 8t.I.V for 20 db. quieting.
The circuit includes a tuned low radiation R.F. stage, high level
noise limiter, A.V.C. The Medium and Long Wavebands cover
from 195 m. to 550 m. and 800 m. to 2,000 m. and using special delayed Amplified A.V.C. circuits provide
high-quality reception of good Continental broadcasts. The FM85 is fitted with aCathode Ray tuning indicator
which operates on AM and FM, a Volume Control and is supplied complete with an Escutcheon finished in
gold and costs 24 gns., inc. P.T. or 28 gns. Self powered 200-250 v.
Also available the De Luxe AM/FM series S5/FM and S5E/FM at 324 gns., inc. P.T. or 34 gns. Self powered
200-250 V.
And the FM81 Mk. II long range Frequency Modulation only Tuner at 21 gns. inc. P.T.
All these Tuners are suitable for use with any high quality amplifier and the S5FM and FM8I can be supplied
with escutcheons in gold, silver or bronze.

C. T. CHAPMAN
RILEY

WORKS,

( Reproducers) LTD

RILEY

STREET,

CHELSEA,

FLAxman 457718

S.W.I0
Export Enquiries invited

SPECIALISED

LOUDSPEAKER

ENCLOSURES

.introducing an amazing new
dual unit loudspeaker system
for less than £25. The enclosure,
the BK-LPR 103, incorporates the
new Wharfedale Acoustic Filter *
Price, including HF level Control
and filter condenser, £ 12.8.6.

e
•
e
•
•
*

Wharfedale Bronze 10/CSB
A new 10 in. unit of remarkable
specification and performance at
£5.11.3.

*

Reasonable price.
dimensions: 20w. x 29}"h.
x 21' d.
Real high quality reproduction.
All the advantages of dual speaker
systems.

Modest

Ideal for stereophonic sound.

Wharfedale Super 3
One of the best HF units
available. £6.19.1 I.
Send for literature and technical
report by Ralph L. West. B.Sc..
A.M. Brh. I.R.E.

It is impossible to give pm aetails of this
magnificent enclosure here . . . call and
hear it demonstrated at our showrooms
on a wide range of amplifiers, Including
the new Goodsell PRESIDENT and
MA51(.1LIC. Trade enquiries invited.

B• K

Used with the approval of
Mr. G. A. Briggs.

PARTNERS LTD

229 Regent Street, London
456

W.I

(
Entrance Hanover Street)

Phone

REGent 7363

lubricating the centre spindle, or means to retain lubricant other
than by surface tension. (5) No brake fitted. All these are of a
minor nature and do not detract seriously from its merits.
Turntable mass.
Turntable inertia.
Speed change
125 gm.-cm. torque
Time to stop.
from 331 r.p.m. (60°F).
(1) Turntable only.
12) Whole unit by
switching off mains.
Centre spindle diameter. ...

3lb. 31 oz.= 1.47 Kgm.
172 Kgm./cm c

Two new
=er=fajti

75 seconds

Tape Recorders
•

7.65 seconds
0.274in.

The unit is sold by the Goldring Manufacturing Co., Ltd.. 486/
488, High Road, Leytonstone, London, E.11.
Complete with
groove location. Lenco arm. Goldring 500, 16 gns. (plus Purchase
Tax, £6 1Is. Od.). Motor unit only and groove location 12 gns.
(plus Purchase Tax, £4 18s. 4d.).
R.L.W.

The two new Instruments described below represent an important contribution towards

A Spring
Castor
STRONG

STEREO 77

SPRING.

A machine designed to appeal to the recording
enthusiast who, whilst content with monaural recording,

LIGHT SPRING.
BALL

the

growing popularity of stereophonic recording and
reproduction.

POINT

would like also the facility to explore stereophonic

Description: This is
one of the small items
that can make life
LEG OR BASE
OF CABINET.
easier (or otherwise)
for the HiFi enthusiast.
Much of our
equipment has to be
moved around some
time or other, some
of it regularly. It is very awkward, wheeling the heavier cabinets
over soft carpets, and even more difficult over the edges of rugs.
The spring castor made by the Wood & Metal Industries, Ltd.,
largely overcomes both of these faults. Taking the latter point
first, the castor pivots on a steel ball, so that even when dry and
heavily loaded, friction is still small and the castor will readily
align itself. The soft carpet and rug edge problem can be solved
by using very large diameter wheels ( perambulator wheels used to
be large when there were soft muddy roads to negotiate !). The
other solution is the independent springing of the four wheels—
dealt with at great length in the motoring press ! Irregularities,
whether they be carpet or road, are negotiated with far less tilting
of the vehicle when independently sprung wheels are used. To
prevent asimple spring suspension " bottoming" on heavy loads and
shocks, it would have to have a very long travel—rather ungainly
and unnecessarily flexible. By making the suspension stiffen progressively with an increasing load, heavy loads and shocks can be
handled with much shorter movements. In this case, two springs
are used. Light loads and small shocks will move mainly the light
one. Anything over 27 lbs. compresses the light spring solid and
acts on the stiffer one. This will carry up to 80 lbs. before going
solid. Thus, furniture weighing up to 4x27=108 lbs. will operate
smoothly, mainly on the softer spring with the stiffer one still in
reserve. The manufacturers are to be congratulated in making
such an excellent design available.
In use:—A set of four l¡in. diameter castors were fitted on to
a tape deck cabinet weighing about 60 lbs.— by cutting away
enough plinth at the corners to clear the castors. This item has
to be moved frequently from side to side of a carpeted floor. A
second set of 2in. diameter wheels was fitted to a television console (not even semi-HiFi !) weighing about 80 lbs. In each case
the difference in the effort needed to move them is incredible, and
the large reduction in the jolting they get is well worth considering.
The makers are Wood & Metal Industries, Ltd., Seymour Road.
Leyton, E.10. The 2in. diameter wheels are 12s. 9d. per set of
four and the gin. diameter wheels are 10s. 6d. per set of four.

reproduction of commercially pre-recorded tapes.
It is contained in the familiar Ferrograph portable

r—weighs

case—measuring r81 - X 17V X9
provides the following facilities:

49 lbs.— and

r. Monaural recording and reproduction.
2. Monitoring during recording.
3. Stereophonic reproduction.
On the playback side the amplifiers—both monaural and
stereo—provide signals across 600 ohms of 2milliwatts and
are intended to be fed into external high fidelity amplifier
and loudspeaker systems. Tape Speeds : 3 and 7r p.s.

r

Price 98 gns.
•

STEREO 88
A simultaneous dual channel recorder and reproducer
for tape speeds of 71," and
p.s. housed in convenient
portable form.

The input level meter is switched in order

to balance input levels of both channels and the output of
each channel on playback is of the order of 2 rnilliwatts
across 600 ohms.
The instrument can be used for monaural work also
and substantially full-width unidirectional tapes can be
recorded.
Finish: Both instruments have bronze decks with
cream accessories and casework in light coloured figured
rexine to tone.

Price 105 gns.
Manufacturers:
BRITISH

FERROGRAPH

RECORDER

CO.

LTD.

A SUBSIDIARY OF WRIGHT AND WFAIRE LTD.)

131 SLOANE STREET •

LONDON

Works: South Shields.

R.L.W.
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IMPROVED

PERFORMANCE!

Foam Plastic Surround gives Smooth Response
Having specialised in the manufacture of loudspeakers with cloth surround
for many years, WHARFEDALE are now pleased to announce the adoption
of a new foam plastic surround, which results in even smoother performance
than ever before.
This new material now replaces cloth on all Wharfedale units. Its resilience
reduces the incidence of distortion at low frequencies, and the softness improves
dissipation of middle and high frequency vibrations at the edge of the cone,
giving an all-round improvement in the response. The plastic foam has been
thoroughly tested during a long programme of research and development.
It is unaffected by extremes of climate and is therefore quite suitable for use in
the tropics. It is also proof against insect attack.
A typical unit featuring this new technique is the WIO/FSB illustrated on the
right. It is one of the finest wide range loudspeakers available to-day and is
suitable for baffle or reflex loading as well as for use as a treble unit in a twospeaker system.
WIRELESS

Wildrieddie
TELEPHONE:

IDLE 1235,6.

WORKS

LTD.

IDLE • BRADFORD • YORKS

TELEGRAMS:

WIO/FSB
2-3 ohms or 12-15 ohms
Flux density 14,000 gauss
1" diameter centre pole
Fundamental cone
resonance 30/38cfs

Price £ 13 . 2 . 4
(including £3.14.10. P.T.)

VVHARFDEL, IDLE, BRADFORD.

HiFi. .. ah, yes ! But which speaker?
Whose amplifier? This pickup or that? And
how much is it all going to cost?
Frankly, we don't know just how many
combinations of equipment there may
be.. . but with the racks installed at both our
branches we could, if you had the time,
let you hear a modest 31,200 combinations of
the best that leading makers can offer.
Pickup A plus amplifier B plus speaker C?
Nothing simpler.

It's at your fingertips.

And remember, we can show and sell you
anything and everything in, for and about High
Fidelity from a sapphire to a complete installation.

We stock all the equipment on show at the London Audio Fair.
Come and hear it in the comfort of our showrooms.
Open till 8 p.m. Fridays.

Early

closing Wednesday, I p.m,

31,200

...hi-fi

ii,

. at

13 KING STREET, RICHMOND, SURREY.
Tel

RIChmond 6798.

I

20 22 HIGH STREET, SOUTHALL, MIDDX.

Buses. 27a, 33, 37, 65, 90, 906. • Tel.: SOUthall 3828.
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Buses: 83, 105, 120, 607.

GOOD NEWS

AUDIO FAIR GUIDE

The
SCIENTIFIC
ENGINEERING
Co.

ELOW, in abridged form, we summarise the exhibits of the
', forthcoming Fair. Unfortunately, owing to the very natural
wish on the part of many exhibitors to keep their " hot news"
simmering, we are unable to give any details of some of the more
interesting surprises that are promised. But there is not long to
wait, for the doors of the Fair are due to open within 2 weeks
of the publication of this number of " Hi Fi News". We can only
say that we are ourselves more than interested to look- in on
some of the things that we have heard discussed in the whispering
gallery. Here, then, is a list of the main items of interest that
will be on view and under demonstration. We emphasise that it
is a summary and a guide only, and is in no way intended to
represent a complete or accurate picture of the whole—a more
comprehensive survey of which will be available in the Official
Catalogue.
—

HAMPDEN ROAD
LONDON. N.10.
TUDor 8377

LONDON AREA

The SCIENTIFIC ENGINEERING CO.
Hampcen Road, Muswell Hill, London, N.I0
PRECISION ELECTRICAL & MECHANICAL ENGINEERS SINCE 1930

SOUND
REPRODUCTION
Anek SPECIALISTS

ARDwick
5782

STOCKISTS OF
ALL THE LEADING MAKES OF
EQUIPMENT
MENTIONED IN THE PAGES OF HI-FI NEWS
DEMONSTRATIONS GLADLY ARRANGED
HIRE PURCHASE AND CREDIT SALE FACILITIES

KIN 1275

LANCAST ER

ALL

COMPANY

SAINTS

MANCHESTER
Als3 Branch Depots at:-N/ East Area. 105 York Road, West Ha tlepool.
N/ Wales Area.— Phone Mr. Jones. Wrexham 280011).

•
LEAK •
RCA •
ROGERS
GARRARD •
COLLARO •
WEARITE
• GOODMANS •
TANNOY •
GEC
WHARFEDALE •
SONOMAG ETC.
FACILITIES

HI- FIDELITY

144 OXFORD ROAD

EQUIPMENT
RECORDS

DEMONSTRATION FLOOR
COMPARE AT LEISURE

CREDIT

PLUS

Remember! Your Tapes depend on the quality of
your Recorder.

R. K. APPLEBY LTD.
5 CROWN PASSAGE,
KINGSTON-ON-THAMES

and

GNS.

Hi Fi Sound Channel Alignment service for all makes of
Tape Recorders. Recording heads ground and lapped in
position to a mirror finish. Guaranteed to alignment to
within 0.002 of an inch.

Beam-Echo, Ltd. Booth 43. Demonstration Room 241.
This Company has also been hard at work during the past 12
months, and this year will be showing the "Glyndebourne" units.
which between them comprise a speaker, and matching cabinet
containing the high fidelity reproducing equipment—amplifier, tape
player and rad;o tuner. The Avantic DL7-35—a unit fitted in the
"Glyndebourne"—will be on sale by itself as a separate unit. The
Avantic tape player, another unit fitted in the "Glyndebourne", will
play tape records and incorporates a built-in pre-amplifier. Two
tuners will be demonstrated, an FM/AM and an FM tuner.
In
addition the Avantic DL5-15 amplifier and the Avantic stereophonic tape player will be exhibited.

TERMS

4

HIGH FIDELITY FOR TAPE RECORDER ENTHUSIASTS NOW

Armstrong Wireless & Television Co., Ltd. Booth 39. Demonstration Room 148.
The now famous A 10 amplifier is to be seen in its revised form
as the A 10 Mark II, with several new facilities.
The AM 44
tuner lias been re-styled to match the A 10 and will also be on
show. A completely new FM tuner will be seen for the first time,
FM 61. The Sonixgram will be seen again, with the new equipment incorporated, and a three- in-one high fidelity unit. AF 105,
with two tuners and amplifier in one chassis will be on view.

GOODSELL
VERDICK •
GOLDRING
PHILIPS •

USERS
Let us convert your Grundig
700L, SOOL, 700C Tape Recorder to the International
Standard Tracking now for
only

ALIGNMENT of SOUND CHANNEL
to highest standard of accuracy

THE EXHIBITORS —

• .•

*GRUNDIG

The Specialists
Recommended by
Grundig

Acousecal Manufacturing Co., Ltd., Booth 42. Demonstration
Room 132.
This Company will once again be showing the electrostatic
loudspeaker which created such great interest last year. By now
it may be imagined that this speaker is well on the way towards
the market, for much work has been done on it in the past 12
months. The Quad II amplifier and the Quad tuners will also be
demonstrated, with instructions on how to use them with various
pieces of other equipment.

H

for

HEAD OFFICE: 144 0x10 -d Road, MANCHESTER, 13.
Bus Route: 41 or 42 to ' Rosy'.
We a eopposite the stop).

AVAILABLE
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Brenell Engineering Co., Ltd. Booth 14. Room 149.
The main exhibit of this Company will be the new Mark IV
tape deck and a recorder built around this deck. A pre-amplifier
designed for the Mark IV deck, but also suitable for decks of
other manufacturers, will be shown, and so will a new 10 watt
push-pull amplifier. It is interesting to note that the new Brenell
Mark IV deck has three speeds-3t, 74- and 15 i.p.s.

Recapture
the atmosphere
of the

Champion Electric Corporation (C.R.V.T.C.). Ltd. Booth 50.
Demonstration Room 237.
This Company was one of the first to incorporate pre-amplifier
and FM tuner in one chassis, and this unit—Number 854—will
be demonstrated. Model 853 is an amplifier to work in conjunction with the above unit, and for hose who prefer to have their
units separate there is also Model No. 853a, a pre- amplifier to
work with amplifier 853.

Festival
Hall— •

C. T. Chapman (Reproducers), Ltd. Booth 4. Demonstration
Room 131.
Mr. Chapman has hitherto confined his activities to the radio
tuner field. For the first time this year he will introduce an amplifier and control unit.
Another useful surprise is promised by
this Company in the form of a second version of each of the 4
radio tuners. These will not only be available in their basic tuner
form, but may also be obtained with control unit built in. These
alternative versions apply to the FM 81 Mark II, the FM 85, the
S5/FM and the SSE/FM.
In addition the famous S6BS long
range tuner with 9 short wave bands will be seen again.

Collaro, Ltd. Booth 48. Demonstration Room 208.
Among the exhibits of interest to Hi Fi enthusiasts will be the
new 4T200 transcription unit, also the new version of the tapedeck to be known as Tape Transcriptor Mark III. In this new
version of the deck, which has already achieved great popularity.
is the inclusion of a Pause Control, which enables the user to stop
the tape without affecting the running of the motor or the switch.
This means that unwanted parts of programmes can be omitted
from the recording that is being made.

.in

your own home
with

Classic

Cosmocord, Ltd. Booth 46. Demonstration Room 248.
Two new miniature cartridges will be shown for the first time—
the GP. 65-1 and the GP. 65-3. These are both turnover units,
and preliminary reports suggest that the GP. 1 will be of exceptional interest.
In addition, a new microphone will make its
appearance, the MIC. 39-1. Another item will be the debut of a
new turnover crystal pickup.

HI•FI
The expectant murmur of the crowd, mingled with
the discordant wail of tuning violins. The hush
as the conductor raises his baton. And then — the
beauty of aMozart symphony or aBeethoven concerto floods your room with its magnificence. No
matter where you live a HiFi sound system can
bring the Festival Hall right into your home. A
HiFi gramophone or radio is an instrument refined
and improved almost beyond belief. And HiFi is not
particularly expensive. We send sound systems and
components of various kinds to all parts of the world,
so write today for our fully illustrated brochure
"WHAT IS HI-FI ?" to

FOR YOUR Hi -Fi
Consult

"leans«

Phone

46
George

ELECTRICAL COMPANY LTD.
"THE HIGH FIDELITY SPECIALISTS"
352/364 Lower Addiscombe Road, Croydon, Surrey.
relephone: ADDiscombe 6061/2.
Telegrams: Classifi, Croydon, Surrey.

Street

Oxford
47783

WESTW/ OOD

Bus services: 59a, 54,12 and Green line-725.
Nearest stations: Woodside. Addiscombe. East Croydon.
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ORDER
YOUR COPY
NOW
READY IN APRIL
* If you found the first edition of the Hi Fi Year
Book ( 1956) useful, you will have been waiting for
this new

1957 edition, which is bigger, more

detailed and even more comprehensive.

The

lists of available equipment have grown steadily
over the past 12 months. Hi -Fi Year Book once
again presents the facts and the developments,
and surveys the whole by means of pictures,
indexes and articles.

PRICE

10/6

Hi Fi YEAR BOOK
eThe

1957 edition of Hi Fi Year Book is now nearing completion.

with numerous articles by well-known technical writers.

1957

It has been re-written throughout,

Its main directory sections list over 250

items of available equipment, with abridged specifications and prices.

It contains over 150 photo-

graphic illustrations and innumerable diagrams in its editorial pages, and a further 60- page section
of advertisers' announcements make it the most useful reference book to date. Chapters in the
1957 edition cover Styli,

Pickups, Amplifiers, Tuners, Speakers and enclosures, Tape recorders,

Stereophony, Transistors and Microphones.

Over 10,000 readers of the 1956 edition testify to the

value of this much needed work, which immediately established itself as the standard reference book.
Order your copy of the 1957 edition now—either from your supplier, or direct from the
publishers at the address below.
of publication.

All orders will be despatched by book post on the day

Price, in hard binding, 10s. 6d. net.

Plus postage and packing Is. id

MILES HENSLOW PUBLICATIONS LTD.
99,

MORTIMER STREET

Telephone .

MUSeum

•

7275 and 3967-8-9.

LONDON, W.I.
Cables : Hifinews Wesdo London .
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So easy!

Dulci Company, Ltd. Booth 18. Demonstration Room 125.
Dulci will he exhibiting two tuners, the H.11 and the H.4.T
and in addition an ultra linear amplifier, D.P.A. 10.

A simple kit
brings true
high fidelity
within your
means

N0

•
Dynatron Radio, Ltd. Booth 1. Demonstration Room 126.
Dynatron will again be showing a switched FM tuner, but this
year it will appear in a new version with 4 switch positions. An
amplifier and control unit will also be demonstrated.
Electric Audio Reproducers, Ltd. Booth 44. Demonstration
Room 107.
A version of the E.A.R. amplifier A750 will be demonstrated,
together with a chair-side control unit.
•
•
Electrical & Musical Industries, Ltd. Booth 9. Demonstration
Room 203.
"Stereosonic" reproduction will doubtless be the high note of
this Company's exhibits this year, as it was last year. During the
past 12 months the 3035 chassis and control unit have appeared.
In addition an amplifier/loudspeaker combination. model 3052
(incorporating amplifier 3051 and pre-amplifier 30 4'0) will be
demonstrated, and the unipivot 17AE transcription pickup will be
seen. This pickup with adjustable stylus pressure from 3-10
grammes incorporates a unique oil-damped method of single pivot
suspension. There will also be a range of professional recording
equipment to be seen.

HEADACHES

with this kit of parts.
Everything you need to
build an acoustically perfect loudspeaker is here; including the famous Grampian 1255;15 speaker unit,
grille material and working
diagrams. All parts are accurately finished, machined
and drilled, only assembly
and polishing to suit your
taste remains to be done.
Ingeniously designed for
either a corner or flat
against the wall, the cabinet
will enhance your roomto say nothing of your
listening!

Decca Record Co., Ltd. Booth 41. Demonstration Room 136.
This Company is keeping any surprises that it may have to offer
well and truly up its sleeve, but there is news of special "sampler"
recording of excerpts from some of the Company's finest ffrr discs.

PRICE of complete kit includ:ng
1255/15 Cramp:an high
fidelity speaker.

£20

Deferred terms available if desired
on complete kit or speaker and
cabinet purchased separately.

The well-known Grampian 1255/15 high fidelity speaker
unit may be purchased separately if required. It is a 12"
unit especially designed for use with high quality amplifiers.
It has an extended frequency coverage of from 20 to 15,000
cis with exceptional performance over the useful audio
range. Price of 1255/15 unit only:— £9.

Garrard Engineering & Manufacturing Co., Ltd.
Booth 47.
Demonstration Room 246.
The 301 transcription motor will, of course, be heard again and
will be seen with its stroboscopic turntable. The transcription
pickup arm TPA 10, which was on view at the B.S R.A. Exhibition last year in its prototype form, is now available, as is also
the new GMC 5 moving coil pickup.
General Electric Co., Ltd. Booth 3. Demonstration Rooni 104.
The G.E.C. exhibits will include an ultra linear 12 watt amplifier
and pre-amplifier with an impressive response and output, and
the now well-known metal cone loudspeaker. In addition there
wil! be a demonstration of the new G.E.C. stereophonic sound
equipment.
Goldring Manufacturing Co. (Gt. Britain), Ltd. Booth 20.
Demonstration Room 20.
The famous 500 cartridge will be with us again, but this year
the range of this Company's products is increased by the introduction of a new cartridge, the number 600. for which great things
are promised. The Lenco variable speed motor will also be shown,
together with the Lenco arm and the TR. 1and TR. 2 arms.

Write for full details of complete cabinet, copy of the
response curve and information about suitable amplifiers
today—or visit our stand at

Goodmans Industries, Ltd. Booth 38. Demonstration Room 201.
As usual, this Company will be demonstrating a wide range of
speaker units, including the 8- inch Axiette, the 9+- inch Axiom 80,
the 12- inch Axiom 150 Mark II and the Axiom 22 Mark II. In
addition we may expect to see a number of two-way and threeway speaker systems incorporating the various units mentioned,
together with the Trebax h.gh frequency pressure unit and the
Midax mid-range pressure driven horn unit.

THE LONDON AUDIO FAIR 1957
Waldorf Hotel, London, W.C.2
April

12 • 13 • 14 • 15

REPRODUCERS

Grampian Reproducers, Ltd. Booth 23. Demonstration Room 232.
Various types of P.A. equipment. microphones and loudspeakers
will be shown. Most important of them will be the Grampian
5-10 amplifier and two control units numbers 54 and 56. In addition there will be the kit form reflex sneaker enclosure, which is
available for enthusiasts who like to build up their own equipment.

LIMITED

Makers of high quality sound equipment
19 -HANWORTH TRADING ESTATE, FELTHAM, Middlesex
Telephone: Feltham 2657/8

Telegrams: Reamp, Feltham
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Britain's finest I
Equipment
Whether you are a Hi Fi enthusiast of many years standing
•::

or about to discover for the first time the enjoyment to he
obtained from HiFi equipment, we welcome you to visit
us at the Audio Fair at the Waldorf Hotel, London. W.C.2,
April 12th- 15th. stand 13. Demonstration Room 141.

We have devoted over 22 years entirely to the design and
manufacture of audio equipment and we are proud of our
position as leaders in this field.

We were the first firm in

the world to design and market Amplifiers having a total
distortion content

as

low as

received with incredulity in

0.1^; a claim which

1945. but which

was

was subse-

quently confirmed by the National Physical Laboratory and

***

has become an accepted world-wide standard.
High engineering ideals have guided our efforts. and Leak
Amplifiers have been the choice of the B.B.C.. Commonwealth and foreign Broadcasting authorities and Recording
Studios.

This acceptance by professional audio engineers

has led to a demand for Leak equipment from music lovers
throughout the world.
On the important question of prices it is appropriate to
mention one of the basic principles of Leak design.

From

long experience and by extreme attention to design details

If

during development work on the pre-production models, we
enable our craftsmen to achieve a high output per manhour.

you

are

unable

to

visit

the

Audio

Fair, we invite you to complete the coupon

The labour costs thus saved offset the increased cost

incurred for high grade materials, components and finishes,

below

and this, together with quantity production (made possible
only by a world-wide market), explains how quality pro-

of

ducts may be sold at reasonable prices.

and

Leak

post
High

to

us

for

Fidelity

details

Equipment.

FM Tuner
Amplifiers

IL IE
H. J.

IK

LEAK & CO.,

Please send details of

in High Fidelity ..

LTD.,

WESTWAY FACTORY
ACTON, W.3,

The first nome

BRUNEL ROAD,

Gram. pickup
Speaker System
Please send
name and address of my
nearest
HiFi
dealer

ESTATE,
Address

ENGLAND

Telephone: SHEpherds Bush 1173/4/5

Cables : Sinusoidal, London
Telegrams : Sinusoidal. Ealux. London
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NEW RECORDS
Keep your Record Collection up to dale
AT

ASTRA

HOUSE

. . . where every worthwhile L.P. record of good
music is kept in stock, including TAPES ; there
is also astaff of capable assistants all of them eager
concert and opera fans, who can and do give
really knowledgeable advice on what particular
recording or performance is best worthy of your
attention.
This service is available to Post Customers as
well as to Personal Callers. New L.P. records
are Post and Packing free.

Exchange
At the same time we can relieve you of any
unwanted L.P.s or 78 r.p.m.s you no longer wish
to keep, in part-payment for the records you do
want. Records handed in for allowance must be
in perfect condition-damaged or worn records
can only be treated as scrap.

Record Storage
We are now able to offer record storage boxes
for L.P.s large enough to take all makes of L.P.
records in their jackets. These boxes are made
up in attractive book form in three colours, red,
green and black, and will hold approximately
twelve records each.
Price.
12-in. size : 12s. 6d.
10-in. size :
8s. 6d.
7-in. size :
6s. 6d.
Packing and postage extra.

Slightly Used Records
As we issue no lists of slightly used records, country customers
are invited to write to us telling us of their requirements.

For the L.P. enthusiast with a limited purse
our secondhand L.P. record department offers
wonderful opportunities. 3,000 perfect records
in stock, which may be selected by number or title
and, if desired, tried over in our audition rooms.
Similarly our secondhand 78 department offers
wonderful bargains to the enthusiast who cannot
afford L.P. or still prefers 78's. 5,000 12-in.
records, Symphonies, Concertos, Operas, Chamber
Music at from 2s. 6d. to 5s. Od. per record to
browse through.
For the collector of Golden Age records there
are, in what has become known as ' Dead Man's
Corner,' some 2,000 Vocal records by famous
artists of the past, at attractive prices.

Grundig ( Gt. Britain), Ltd. Booth 25. Demonstration Room 108.
The main item of interest from this Company will be the
"Specialist" TK 820/3D tape recorder. This is an instrument with
an interesting specification and with many useful mechanical facilities, including automatic track change without spool reversal.
•
H. J. Leak & Co., Ltd. Booth 13. Demonstration Room 141.
Rumour has it that we may expect at least one and probably
two surprises from this Company in the amplifier line, but no
details are yet available. In the meantime the dynamic pickup
FM trough-line and the Leak speaker system will be demonstrated. The latter incorporates a 15- inch moving coil for bass
and push-pull electrostatic for treble.
Lowther Manufacturing Co. Booth 22. Demonstration Room
230.
The famous T.P.1 will again hold pride of place on this stand.
This year, the newly developed P.M.6 will attract much interest,
for it has already been specified by other manufacturers for inclusion in their enclosures. Amplifiers will include the LL. 10 and
the LL. 16, with two versions of the Lowther master control unit.
In addition we hope to see the first of the Lowther pre-amplifier
units on view, including transistorised circuitry.
Lustraphone, Ltd. Booth 35.
A range of amplifiers will be exhibited as usual, but this time
we may expect a fully transistorised portable public address system,
as well as a transistorised audio amplifier.
•
M.S.S. Recording Co., Ltd. Booth 5. Demonstration Room 103.
Two tape recorders will be seen on this stand-PM RIDE and
CMR/DE-portable and console respectively. In addition there
will be a power amplifier designed for dubbing tape recordings
on to disc, and the M.S.S. Disk recorder CLED/3/2.
Mullard, Ltd. Booth 21. Demonstration Room 236.
A series of valves and a series of 6 conjunction-type transistors
will be seen. Pre-amplifiers and amplifiers using transistors will
also be demonstrated in prototype form.
Pamphonic Reproducers, Ltd. Booth 45. Demonstration Room
209.
The well-known 2001/2001A amplifier and pre-amplifier will be
seen again this year, but a new push-button amplifier 1002B for
input selection will be introduced. We are also to see the model
1004 10-watt audio amplifier and two FM tuners.
Pilot Radio, Ltd. Booth 19. Demonstration Room 106.
A new and interesting • amplifier makes its appearance here.
HFA 11 with built-in pre- amplifier.
A separate amplifier and
control unit will also be shown.
Philips Electrical, Ltd. Booth 49. Demonstration Room 227.
Another newcomer to the Audio Fair this year is Philips Electrical, and the exhibits will include the new high fidelity pickup
head, amplifier and control unit, which operates without output
transformer. There will also be the range of 10-watt " Novosonic"
high fidelity equipment and the recently introduced speakers.
The Plessey Co., Ltd. Booth 31. Demonstration Room 225.
The Ionophone speaker will again be shown here. In addition,
there will be two dual concentric speaker units, two 15- inch and
one 12- inch bass units and two tweeters.

THE GRAMOPHONE EXCHANGE

*
Pye, Ltd. Booth 30. Demonstration Room 144.
This year Pye have introduced a system of unit HiFi. In
addition we shall see the famous Provost and Proctor units, comprising the HF 25 and FIF 25A amplifier and pre-amplifier, and
also the Pye 5-watt amplifier HF 5/8. The popular HF!' HI selfpowered tuner unit will also be there.

Midway between the Palace and Saville Theatres

ASTRA

HOUSE

121-123 SHAFTESBURY AVENUE, LONDON, WC2
TEMple

Bar

3007
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Two new High- Quality Recorders!
THE NEW

SONOMAG PORTABLE
Based on the New Mark Ill Collaro transcriptor,
the latest model now includes
PROVISION

FOR

MONITORING

OUTPUT SOCKET
AMPLIFIER
EXTENSION

FOR

HI-FI

SPEAKER SOCKET

SEPARATE MICROPHONE AND RADIO
SOCKETS TO ALLOW FOR MIXING
INCREASED
NEW

OUTPUT

LIZARD SKIN

REXINE

New Price :

FINISH

52 gns.

(Leaflet on request)

Both with the new Murk III Collar°

Deek!

THE NEW

SONOMAG ADAPTATAPE
Enables you to obtain real Hi Fi results through your
own amplifier and speaker equipment. REMEMBER
—We were the first firm to successfully develop
a pre- amp for the Collaro Deck, and know
more about this set-up than any other firm.
on request.

Price :
(Power

Leaflet

34 gns.

Pack, if required :

4 gns. extra.)

IF you already own a deck, either Mk. II or
Mk. Ill, we can fit our pre- amp to it in our works,
tune, test, and adjust it for:

Price :

19 gns.

(Power pack 4 gns. extra)
Demonstrations at our

Works and Service

Department.

SONOMAG Ltd.

2,

St.

Michael's

Road,

Telephone:
465

Stockwell,

BRI 5441 ( 3 lines)

S.W.9.

-YOUR

DEALER

The dealers whose announcements appear in these columns are specialists in Hi-Fi
equipment and will arrange comparative demonstrations.

Radio Gramophone Development Co., Ltd.
stration Room 137.

Booth 34.

Demon-

This Company is another to enter the audio field this year and
will be exhibiting a combined tuner/amptifier unit. which will be
demonstrated with a three-way speaker system.

LONDON AREA W.I

B. K. PARTNERS LTD
ELECTROACOUSTIC CONSULTANTS
AND ENGINEERS
29

REGENT

LONDON

STREET •

W.I

Phone: REGent 7363
LONDON AREA
CLASSIC ELECTRICAL Co Ltd—'The Quality Specialists'
352 - 364 Lower Addiscombe Road. Croydon, Surrey
Tel: ADD 6061-6062
Grams: CLASSIFI CROYDON
Britain's Leading High Fidelity Suppliers
Full Mail Order and Export Facilities
Agents for all leading makes
Part Exchanges, Repairs, Comparative demonstrations

LONDON AREA

THE

RCA Great Britain, Ltd. Booth 37. Demonstration Room 249.
This Company's range of Orthophonie equipment has been considerably extended during the past 12 months, and now includes
an amplifier, a recently introduced FM tuner, a multiple speaker
system, a turntable deck and a pickup unit.

Reslosound, Ltd. Booth 2. Demonstration Room 133.
The exhibits here will comprise a range of ribbon microphones
and also the moving coil microphone, type DP. There will also
be the usual range of reflex horn speakers for PA work.

Rola Celestion, Ltd. Booth 32. Demonstration Room 242.
A variety of speakers will be exhibited, including the C.4.A, a
high note reproducer and the C.10.A 10- inch unit.

TEMple Bar 3007

GRAMOPHONE

EXCHANGE

LTD

ASTRA HOUSE, 121/3 SHAFTESBURY AVENUE. W.C.2
Leak, Lowther, Quad, RCA, Rogers Amplifiers and
FM Tuners. Range of Loudspeaker Systems for the
average domestic room including our 'Astra' CW
Exponential Horn.
LONDON AREA W.I

eStockists of all leading makes of Hi -Fi
Equipment
eComparative demonstrations at any time
H. C. HARRIDGE

8 MOOR STREET, W.1

Phone GERrard 7108

LONDON AREA S.E.5
The original Hi -Fi People
W011ey
315 CAMBERWELL ROAD •

S.E.5
Rodney 4988

Rogers Developments ( Electronics), Ltd
Booth 15. Demonstration Room 228.
Two new and interesting additions are added to the RD range
this year. The first is a new main amplifier (
RD senior) for use
with the Mark HI control unit and the second is a tape unit for
use with the RD junior range of Hi Fi equipment.
This tape
unit has been designed to work with existing decks, such as the
Collaro and Wearite.

Simon Sound Service, Ltd. Booth 26. Demonstration Room 109.
In addition to the recently introduced Simon speaker enclosure,
we are to see a most interesting new microphone this year, KTB1.
which uses a ribbon of unusually large area.

Sound Sales, Ltd. Booth 36. Demonstration Room 128.
The set of tri channel sound equipment will be demonstrated
this year with discs, FM and tape. In addition. this Company
will be represented by the A-Z senior amplifier and a new Mark
III A-Z amplifier which is a new version of the popular Mark II.
There will also be a new " precord" self- powered amplifier to work
with Collaro and Wearite decks. The phase inverter speaker will
also be seen.

LONDON AREA W.C.2

MODERN ELECTRICS LTD
HiFi Demonstration at any time
Stockists of equipment by Quad, Leak, Wharfedale
Goodmans, Garrard, Lenco, Connoisseur,
Ferrograph, Vortexion, Grundig, Simon, etc.
Tape Recorder Specialists
164 CHARING CROSS ROAD

COV 1703-TEM 7587

Specto, Ltd. Booth 28. Demonstration Room 231.
The main interest here is likely to be centred around the Spectone stereophonic reproducer, which has now been improved with
the addition of a recording channel for single channel tape
recording. A portable tape recorder, recently introduced to the
market, will also be on view.
•

LONDON AR EA
M USICRAFT
20/22 HIGH ST., SOUTHALL, MIDDX.

SOU. 3828

13 KING ST., RICHMOND, SURREY.
RIC. 6798
Hours of business : 9.00 a.m. - 6.00 p.m. Mon. - Sat.
(Wednesday Early closing)

London Area N.W.5
EVERY ASSISTANCE IN HI-FI CHOICE TO
POSTAL ENQUIRIES AND PERSONAL CALLERS
See advertisement on another page

QUALITY

MART

8 DARTMOUTH PARK AVENUE • LONDON • N.W.S
Phone GULliver 1131

A. R. Sugden & Co. (Engineers). Ltd. Booth 40. Demonstration
Room 130.
Last year. at the B.S.R.A. Exhibition. Mr. Sugden demonstrated
stereophonic discs for the first time in this country. We have just
learned that these will be a feature of his Audio Fair demonstration. Other equipment on view will include the famous variable speed motor, the Connoisseur super lightweight pickup Mark
Il and the HQ 20 amplifier and pre-amplifier. In addition, the
varigroove disc recorder will he there, as well as the Connoisseur
16- inch transcription turntable unit.

Tannoy Products, Ltd. Booth 24. Demonstration Room 240.
The range ot Hi -Fi equipment by Tannoy this year will include
the Variluctance Mark 11 phone cartridge, dual concentric speaker
unit. the " Autograph" pre-amplifier and a 20 watt power amplifier
466
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& PICKUP
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PERFECTION
SEE YOUR

BJ DEALER
NOW

'Super 90'
PICKUP
II

ARM

Guineas

Bi

overcomes

tracking

error

plus P.T. 92 5d.

The cradled interchangeable disks
are a coarse counterbalance for all
heads and cartridges.

The two slide weights give complete
fine adjustment gradation within
8 grammes.

A finger- touch calibrated pedestal is
a new approach to rapid precision alignment of all heads and cartridges.
Closure of the feed lead ensures freedom from
interference both mechanically and electrically.
Friction-free
smoothness.

spheres

give

the

ultimate

in

tracking

The plug-in shell will take ALL popular cartridges ( two shells are included
with each arm). The fitting is standard for direct plug-in heads.

You

are

invited

to send for full
B.1

BURNE- JONES

SUNNINGDALE

details of latest
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CHEAM

SURREY

ENGLAND
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DEALER

London Area W.C.2

RIMINGTON

VAN

42 - 43 CRANBOURN

WYCK LTD
STREET

Thermionic Products, Ltd. Booth 29. Demonstration Room 140.
'fhe 10-watt amplifier. TP.100 will be seen again this year. hut
now in its full production form. This will include the TP.100
control unit. In addition the Kelly RLS/1 will be demonstrated,
as well as the recently introduced Elac pickup and the Microlift
pickup control.

The Gramophone Lover's Mecca
FIRST IN HIGH-FIDELITY REPRODUCTION
Phone: GERrard 1171

--Country, and Provincial
IELCESLI R
DEMONSTRATION

OF

HI FI

EQUIPMENT

by
Wharfedale, Quad, RCA, Leak, Goodrnans, etc
on the
Cowling Comparator

G.
26

W. COWLING

LTD.,

Belvoir Street,

Ph. 5512-3

LIVERPOOL
Stockists of all equipment made by the leading
High Fidelity manufacturers
We can supply every Long Playing Record currently
available in the country by return of post

e
•

BEAVER

Trix Electrical Co., Ltd. Booth 12. Demonstration Rooms 101/2.
Trix will again be exhibiting their Trixonic 800, which made its
appearance at last year's Fair. In addition, there will be two
public address amplifiers of 30 watts and 150 watts respectively.
the Rack equipment, column loudspeakers and microphones.

Truvox, Ltd. Booth 17. Demonstration Room 146.
The item of greatest interest this year on this stand will be the
new Truvox stereophonic stacked head. This new head, which
can be used either with Truvox decks or other decks of suitable
make, will enable recorders to be converted for stereophonic
reproduction. In addition, Truvox will be exhibiting tape decks,
recorders and microphones.
•
Vitavox, Ltd. Booth 16. Demonstration Room 244.
The world famous Klipschorn speaker will be on view again at
this stand, together with Vitavox pressure drive units, crossover
networks and microphones.

RADIO

•

60 & 62 WHITECHAPEL, LIVERPOOL 1 Royal 8147

MANCHESTER
The Sound

LANCASTER

Reproduction

Specialists

HI- FIDELITY

Vortexion, Ltd. Booth 33. Demonstration Room 145.
In addition to the well-known Vortexion portable, a new miniature 10-15 watt amplifier and pre-amplifier will be shown this year.
Mixers will be shown, as well as a 50 cycle power pack which enables recorders to be operated from 12 volt car batteries.

COMPANY

•

Agents for all leading makes of equipment. VHF/FM Tuners stocked

Wharfedale Wireless Works, Ltd. Booth 11. Demonstration
Room 142.
Stereophonic sound will be demonstrated from tapes on this
stand, where we shall also see the newly introduced Wharfedale
SFB/3 sand-filled baffle speaker. Considerable interest is likely
to be shown in the application of foam suspension for speaker
surrounds.

144, OXFORD RD., MANCHESTER, 13
41 or 42 BUS TO " ROXY" CINEMA.

PHONE ARDwick 5762

MANCHESTER I.
Hi -Fi Equipment : All makes of Classical Records :

Scores

EVERYTHING
WORTHWHILE THAT IS IN PRINT OR PRODUCTION
RARE RECORDS ( Ltd.), 4 OXFORD RD. STN. APPROACH
Mon.-Sat. 10.0 a.m.-6 p.m.

MANCHESTER I

POSTAL SERVICE

PETERBOROUGH, NORTHANTS
HI-FI EQUIPMENT SPECIALISTS
Amplifiers, Speakers and Enclosures, Transcription Motors,
High Quality Pickups, F.M. Radio Tuners and Tape Recorders
Equipment by All Leading Manuf
Comparative Demonstrations

Whiteley Electrical Radio Co., Ltd.
Booth 8.
Demonstration
Room 245.
In addition to the usual range of speakers, including the famous
Stentorian concentric duplex models and tweeter units. Whiteley
will be showing their new FM tuner with permeability tuning,
and their WB.12 amplifier which has now a re-styled pre-amplifier
unit. There will also be a range of ready-to-assemble cabinets
for speaker and equipment

CAMERA AND CINE CENTRE

14 Long Causeway.
Phone: PETERBOROUGH
also at K.P. Camera Shop, Kings Parade, Cambridge

•

55 45

Wright & Weaire, Ltd. Booth 7. Demonstration Room 226.
A new portable Ferrograph is to be seen here—the "Stereo 88".
This instrument produces facilities for dual channel recording and
re- play. In addition there will be the "Stereo 77", another Ferrograph portable, which will re- play stereo tapes and record and
re- play in the standard monaural manner. Various accessories
will be on view, including the Wearite Defluxer, which is already
gaining popularity.

READING, BERKS
Stockists of HiFi Equipment
Leak, R.C.A., Rogers, Wharfedale, etc.
Write for Lists

BARNES & AVIS LTD
1401141 FRIAR STREET, READING
Phone 3488/9

STOP PRESS NEWS!
As we close for Press, we learn of interesting independent
action on the part of several manufacturers who were unable to obtain exhibition space at the Waldorf Hotel for the
Audio Fair. These companies—two of which announce
their plans in the adverfsing columns of this paper—have
found exhibition space in nearby premises, the "Howard
Hotel", which is sited on the South side of the Strand, a
couple of hundred yards Eastward from the "Waldorf".

SALISBURY, WILTS
* 23,000 Records— Mail Order or Personal Callers
• Comparative tests of all HiFi systems
• Home Demonstrations by appointment
The West of England High Fidelity Centre
J. F.

SUTTON • 89 Crane Street • Phone 4633
468

ANNOUNCING THE NEW ELON JC 20
TAPE RECORDER

-

Ton aids Natural

Reproduction

62

INCLUDING
MICROPHONE

GNS.

AND

TAPE

The new IMPROVED Elon JC 20 Tape Recorder
incorporating the latest Collaro Mark Ill Tape
Transcriptor is now available, and the following
stockists will be pleased to arrange ademonstration:

SPECIFICATION
TWIN TRACK

HOLLEY'S RADIO

315 Camberwell Road, S.E.5.

with instantaneous interlocked push button track change
over.

THREE SPEEDS

QUALITY MART

8Dartmouth Park Avenue, N.W.5.

PAUSE STOP

H. C. HARRIDGE

that will enable the operator to halt the recording as
desired, and to continue immediately without any readjustment of the controls.

8 Moor Street, Cambridge Circus, W.I.
MODERN ELECTRICS
I64 Charing Cross Road, W.C.2.

REVOLUTION

42 Cranbourn Street, W.C.2.

AMPLIFIER :

M USICRAFT

20 High Street, SOUTHALL, Middlesex.
M USICRAFT

13 King Street, RICHMOND, Surrey.
& HILL LTD.

44 High Street, HOUNSLOW, Middlesex.
LANCASTER HI FIDELITY CO.

144 Oxford Road, Manchester 13.
SNELL

COUNTER

AUTOMATIC FREQUENCY

RIMINGTON VAN WYCK

WADDEN

of 15 in., 74 in., and 31 in. per second giving 30 minutes,
one hour, and two hours playing time respectively from
1,200 ft. of tape.

VALVE

THE MUSIC SHOP

15 Station Road, Llanelly.

SPECIAL
BI -SLOPE

FEATURES

Tone Control which varies both Bass and Treble characteristics
on playback.

BIAS OFF SWITCH
ERASE LINK
TEN INCH

IRO N

speeds.

Frequency response 30-30,000 cis plus or minus 2 dB.
Will play EMI Test Tape 40-10,000 cis plus or minus 2 dB.
Signal to noise ratio, including hum, —50 dB.
Frequency response at :
3f I.P.S. 50- 7,000 cis plus or minus 3 dB
74 I.P.S. 40-10,000 c/s plus or minus 3 dB
15 I.P.S. 40-15,000 c/s plus or minus 3 dB
Overall frequency response at 74 I.P.S. 20-13,000 c/s
2% total harmonic distortion at peak recording level ( at
1,000 c
Output 24 watts with heavy negative feedback.
Peak Output 44 watts.

43 lb.

IF A STOCKIST IS NOT LISTED IN YOUR AREA, PLEASE

For illustrated leaflet giving full details and specification of the
NEW Elon JC 20 Tape Recorder write to:

COMPENSATION at all three

line up : three EF86, two EL84, one EM71, one EZ81.

WEIGHT:

CONTACT US DIRECT.

pfoorsitrieoanl.ly accurate selection of Tape

for automatically demagnetising the heads after
each recording.

to prevent accidental erasure of pre-recorded tapes. 15 ohm
OUTPUT SOCKET for external loudspeaker system.
elliptical laudspeaker ( High Flux).

TAPE DEVELOPMENT COMPANY LIMITED
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C. MILSOM & SON,
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The Home of Music.

Beam- Echo ( Avantic)

430

NORTHGATE, BATH.

B. K. Partners, Ltd.
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British Ferrograph Recorder Co.. Ltd. ...

457

Burne-Jones Co. ...

467

Cape Electrophonics

446

C. T. Chapman ( Reproducers). Ltd.

456

Classic Electrical Co.. Ltd.

460

Collaro, Ltd.

409

Dust Bug ...

435

E.A.P. (Tape Recorders), Ltd. ...

44/

BATH, SOMERSET
We specialise in High Fidelity Equipment.
All leading makes in stock.

e
e

STOKE-ON-TRENT, STAFFS
Specialists in ' HI-FI' for the man of
modest means. We will advise on the
suitable choice of equipment at any price

HIGH FIDELITY SOUND EQUIPMENT
116 BIRCHES HEAD ROAD, HANLEY, STAFF'S
Makers of the Famous ' PHASE- IN' TWEETER UNIT
2;d. Stamp for details or Ring S- O-T 25194

SUTTON, SURREY

SHINNERS

Phone

HIGH STREET •
ACOUSTICAL GOODMANS

B. J. -

Vigilant 6000

SUTTON •

DYNATRON

-

SURREY

FERROGRAPH

GRUNDIG LEAK PHILIPS SIMON - ETC.
HIGH QUALITY CABINETS MADE TO ORDER

WORTHING, SUSSEX

G.E.C.
RCA

Specialists in Hi-F1 Installations

Let us quote for your requirements
BARNES & SPÍCER LTD, 4 Connaught Buildings
Phone Worthing 2241

WORTHING, SUSSEX
We stock HiFi Equipment by Leak, Quad, Goodsell,
RCA, Acos, Garrard, Collaro, Tannoy, Wharfedale and
Goodman and give fully comparative Demonstrations.

BOWERS & WILKINS LTD.,

1 Becket Bldgs., Littlehampton Road,

THE

DUNSTER
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E.M.I. Sales & Service, Ltd. ...
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B. B. Evans
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Expert Gramophones, Ltd.
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Goldring Manufacturing Co.. Ltd.
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Goodmans Industries, Ltd.
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Goodsell, Ltd ...
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Gramophone Exchange
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Grampian Reproducers. Ltd. .
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H. C. Harridge

440

Thomas Heinitz

Motors • Pickups • Amplifiers • Radio
Tuners • Speaker enclosures • Recorders
Equipment by Pye,
Leak, Chapman,
Whiteley, Mullard, Wharfedale and others

WORTHING

Elon Tape Development Co.. Ltd.

5142

(Rectangular)

THE AXIOM ENCLOSURE, to Messrs. Goodmans Specification. Completely fitted comprising 12"
Axiom 150 Mk. 11 Loudspeaker. The Acoustical Resistance Unit, and cabinet constructed of r Weyrock.
Lined and quilted with l' cotton felt. Provision for
housing The Trebax if required. Price (28.9.6 OR
E4.4.6 Deposit and 9 Payments of 58/I Monthly.

Cabinet Only. Price E14.18.6 OR 45/- Deposit & 9
Payments of 30/4 Monthly. Also in Bow Front and
Corner designs.
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HiFi Dealers ...
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HiFi Year Book ...
His Master's Voice Records
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Holley's . .

446

Howard Photographic ...

454

A. H. Hunt (Capacitors), Ltd. ...
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Jason Motor & Electronic Co. ...

446

Lancaster High Fidelity Co. ...
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H. J. Leak & Co., Ltd. ...
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Lockwood & Co., Ltd. ...
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Lowther Manufacturing Co.

450

Magnegraph

419

M.S.S. Recording Co., Ltd.

426

Musicraft, Ltd....

458

Period High Fidelity

440

Philips Electrical, Ltd.

448

Pilot Radio, Ltd. ...

455

Quality Mart

428

RCA Great Britain, Ltd. ...
RGA Sound Services ( Plymouth), Ltd ...

408

Rimington Van Wyck

414

Rogers

407

Developments, Ltd. ...

413

Rudman Darlington (Electronics), Ltd.

420

All Cabinets are veneered in Oak, Walnut or
Mahogany, finished to shade required. Delivery
12/6 in England and Wales ( Scotland & N. Ireland

Scientific Engineering Co., Ltd. ...

459

Write for Catalogue of cabinets for EQUIPMENT. RECORDS. SPEAKERS.

Sonomag, Ltd....

454 & 465

Sound Sales, Ltd. ...
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Sound Tape Vision

444

Southern Electronic Industries ...

446

Simon Sound Service, Ltd. ...

A. L. STAMFORD ( Dept. DI3)
20 COLLEGE PARADE, SALUSBURY ROAD, LONDON, N.W.6

TECHNICAL HIGH FIDELITY SALESMAN
required for new department.
Salary by arrangement. Apply Staff Controller,
B. B. Evans & Co. Ltd.
148-162 Kilburn High Road, N.W.6
or telephone for appointment MAI 4831

424

A. L. Stamford ...

470

Stylus Replacement Services

425

A. R. Sugden & Co. ...

418

Vortexion, Ltd. ...

416

Westrex Co., Ltd. ...

410

Westwood of Oxford ...

460

Wharfedale Wireless Works, Ltd.
Whiteley Electrical Co., Ltd....

445 & 458
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for the closest
approach to the
original sound
/./

V
AMPLIFIER
The criterion, as always, is that the reproduced sound shall be the closest
approach to the original— that the enjoyment and appreciation of music may
be unimpeded. This is reflected throughout the design of the QUAD II. It is reflected,
too, in the straightforward and logical system of control.
achieved without the sacrifice of a single refinement or adjustment capable of
contributing to the final objective.
See and hear our products
APRIL 12 .

13 .

14 .

15

Waldorf Hotel, London, W.C.2
Stand No. 42 Demonstration Room 132

ECACOUSTICA)L

HUNTINGDON, HUNTS • Telephone: HUNTINGDON 361

FM
ANTIFERENCE

2I0/5C
LI ST

perfection
GIVES

PRICE

4716

BEST

reception
23I/6G
LI ST
PRICE

I50'•
Antiference offer the finest and most
comprehensive range of Band 2radio aerials in
the world today.

Indoor and outdoor models, with awide

variety of mounting arrangements, can be supplied.
Five VHF, FM aerials are illustrated but 14 models are available,
all incorporating the unique Antiference principles of construction.

All are easily erected and highly
competitive in price.

1

222 /6G
----LIST
PRICE

115 1-

All Antiference Aerials incorporate features %) hich
are fully protected by l'aient', or are the subject ()I
l'atents applied for.

Exstat" aerial equipment is available to
provide interference free radio reception
on wave lengths from 10 to 2,000 metres.
Fully illustrated literature available on
application.
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YOUR CHOICE IS
AUTOMATICALLY

ANTIFERENCE
ANTIFERENCE

LTD.,

AYLESBURY,
LONDON

TELEPHONE:

BUCKS.
SYDNEY

•

AYLESBURY

2511

2 3.

TORONTO

DNB/2999

Published by Classical Record News Ltd., 99 Mortimer Street, London, W.I. and printed by The Cable Printing and Publishing Co.,
62, Doughty Street, London, W.C.L

