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SIR LANDON RONALD, the world famous conductor
and composer, recently bought a Marconiphone
Radio-Autogram. In a letter to us he says:
“I cannot tell you what absolute joy your
model 535 has given me . . . there is no greater admirer than I am
of your instruments . . .” |

The Radio-Autogram is the radio, and the gramophone, for the con-
noisseur. It was designed by engineers working under the Marchese
Marconi himself, and is their supreme achievement. It is the
instrument for those people who are only satisfied by the very best.

MARCONIPHONE

Radio-Autogram

The MARCONIPHONE RADIO-AUTOGRAM :
A 6-valve all-mains super-hetero- | playing 8 records.  Latest type
dyne radio-gramophone. Single | pick-up, electric motor and moving
dial control. Automatic mechanism | coil speaker.  Walnut cabinet.

PRICE 52 GUINEAS (CONVENIENT EXTENDED PAYMENTS ARRANGED)
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PREFACE.

A simple guide to the mysteries of gramophones and radio-
gramophones which the ordinary man can understand without
too much delving into intricate technicalities has long been
needed. An attempt to fill the gap in so far as the ordinary
acoustic gramophone is concerned was made in 1928 in the
forerunner of this little book—Novice Corner., But this is
now out of print and in view of the developments in both
acoustical and electrical reproduction that have taken place
since it was published, it has been thought well to take its
subject matter as the basis of a much more ambitious publica-
tion rather than attempt to revise it in matters of detail.

The present volume has been compiled by Mr. G. Wilson
of the Technical Staff of The Gramophone mostly from articles
and technical notes that have appeared in the columns of that
magazine. It is not intended to be a complete technical
treatise, nor does it give any account of the romantic history
of the gramophone. But, on the other hand, it is believed
that both the gramophone fan and the ordinary user will
find in it simple and direct answers to all the questions
that puzzle them from time to time.

Thanks are due to various firms for the loan of blocks,
etc., with which to enliven the text; and in particular, to
The Gramophone Company, the Marconiphone Company,
the Columbia Graphophone Company, F. E. Godfrey Radio
Ltd., E.M.G. Handmade Gramophones Ltd., W. J. Bond &
Sons, Amplifiers Ltd., Baker’s Selhurst Radio, Collaro.Ltd.,
and E. M. Ginn “Expert” Gramophones. And above
all to: W. R. Anderson, W. A. Chislett, C. M. Crabtree and
C. H. Warren for their contributions of best record lists.
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HE COLUMBIA PORTABLE is the

finest gramophone of its kind—
famous throughout the world for
TONE. No instrument at anything
like the price offers you the same
wealth of entertainment of your
own choice—with such certainty
of enjoyment—all through the year.
If it’s fine—take it out with you,
there is nothing more delightful
than its music in the open. Ifit’s
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GRAMOPHONES—ACOUSTIC AND RADIO.

CHAPTER .
BUYING AN ACOUSTIC GRAMOPHONE.

Acoustic gramophones can conveniently be classified under four
different headings : Portables, Table Models, Pedestal Models, External
Horn Models. Broadly speaking it can be said that the larger the instru-
ment the better chance it has of faithfully reproducing what is on the
record. Do not, however, misconstrue the meaning of the word * large ”* ;
a cabinet model in which considerable space is given over to the storage
of records, so restricting the size of the horn, will function no better than
a table model incorporating the same size of horn. It is, to a great extent,
the size and design of the horn that governs the range and quality of
reproduction. The tone-arm, sound-box and motor play important
parts as we shall see later on; but the size and shape of the horn have
the most to say in every act.

Have you ever listened to a portable gramophone and then immediately
listened to the same record on a cabinet model 2 If so you cannot have
failed to notice the increased depth and breadth of tone given by the
latter. Even if the same type of tone-arm and sound-box is fitted to the
larger instrument, the disparity will still be marked. This is because a
small horn is incapable of passing the lower notes of the music. Apart
from the effect on reproduction this is one of the reasons why record
wear on a portable is more acute than on a more generously designed
gramophone. It is also one of the reasons why the points of non-metallic
needles—fibres and Burmese Colour needles—break down more frequently
on a portable. In the interests of portability compromises have to be made
at every stage. Not only must the horn be small and light, thereby making
it virtually impossible to carry out a design which would ensure a large
musical range, but the motor has to be small, the tone-arm fairly short
and of thin gauge and the sound-box has to be contructed in such a way
as to give a forced semblance of volume. All these things are severe
restrictions imposed on the maker by the mere size and weight of the
instrument. A further disability arises from the fact that one naturally
expects to pay much less for a small portable instrument than for a larger
cabinet or even a table model ; and the difference that has become
established in market value is not by any means proportional to the
difference in manufacturing costs. In view of these considerations it is
rather a matter for surprise that a portable gramophone can be so efficient
as many of the modern ones undoubtedly are. They definitely have a
place in the gramophone gallery, and a very popular place, albeit buta
humble one from the technical and musical points of view.

Table type gramophones have the advantage of a larger horn, and
usually a longer tone-arm, so that the tone is broader, the range longer
and record wear slightly less. Cabinet models, by virtue of their larger
acoustic system, are more efficient still, but naturally are not so easily
transported from room to room. The modern external horn instrument
certainly .has aesthetic disadvantages but is usually superior to any other
acoustic type for the reason that the designer has fewer spatial restrictions
within which to work out his ideas. The tone has more body and is more
forward, and the range is greater.

It is necessary to make these distinctions clear to start with since they
are fundamental to any proper appreciation of the matter. Other things
being equal a gramophone with a large horn, properly designed, whether
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GRAMOPHONES—ACOUSTIC AND RADIO.

of the internal or external type, is bound to be better both in quality and
in the matter of record wear than a more compact instrument. If you
must have a small instrument then you must definitely resign yourself to
a somewhat lower standard of reproduction—particularly of heavy records,
whether of orchestral music, dance music or even of pianoforte music,  *

But mark the qualification in the words * properly designed.” There
are still far too many makes of instrument that are imposing in appearance
(and salesmanship !) and definitely inferior in performance. The furniture
shop gramophone is usually to be found in this category. The * nearly
new "’ gramophone, of doubtful paternity advertised for sale * with six
records "’ by Mrs. Somebody or other in the small ads. section of the
daily press, is often a patent fraud. Yet some people are taken in by it !
Remember that buying a gramophone is but the first expense and that
before long you will want to buy more and more records and to keep them
in good order. A badly designed instrument may easily massacre records ;
so that a little care in your first venture and possibly a little extra outlay
to ensure that you are buying a good instrument may save pounds later
on. You cannot go far wrong if you stick to the makers who advertise
regularly in The Gramophone. Makers of inferior products either do not
advertise them in this way, or if perchance they do slip in now and again
their zeal does not survive the first test report !

F1G. 1.—The E.M.G. Mark XA Gramophone.

Now for some practical tests you can carry out for yourself. First of
all make up-a list of records you would like to hear. Include in it orchestral
records, chamber music records and piano records as well as vocals. A
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GRAMOPHONES—ACOUSTIC AND RADIO.

good dance band record is also advisable whether you are fond of such
music or not ; for it can show up many a fault in a gramophone. The
vocal records chosen should, if possible, be of artists with whose voices
you are familiar so that you can judge if the reproduction is faithful to
the original. If, however, this is your first venture into the world of
records then the list given below will be helpful. In any case read it before
proceeding to hear the instruments you are going to hear in order to
refresh you memory on the various points to listen for. First of all have
an orchestral record played to test the general efficiency. Satisfy yourself
that the tone is full-bodied, that the reproduction is a reasonably accurate
portrayal of the original instruments and that the tone is crisp, clean and
detailed. It matters little in what sequence you choose to hear the various
types of record but make a point of hearing each record on more than one
instrument before hearing the next record. Some of the tests should be
made with the lid of the gramophone open and you should listen carefully
to the mechanical noises made by the needle in the groove and also for
any obtrusive mechanical noises made by the motor. If the needle buzzes,
rattles or chatters it is a sign that the instrument is not reproducing properly
and that records will be quickly worn. Another test is to see whether
a fibre needle point will stand up on a heavy jerky passage.

TEST RECORDS.

Orchestral.—H.MLLV. D 2048, Tenth side: Berlioz Symphonie
Fantastiqgue. This is an excellent test record since one has an opportunity
of hearing massed strings, brass and wood wind instruments and tympani
in turn. Listen carefully to the definition and to the pizzicato of the
strings. The latter half of the disc will make a poor sound-box
uncomfortable. This record is from the H.MLV. Connoisseur Catalogue
and in case the dealer does not stock records from this, here is another
very fine test record excellently recorded : Columbia LX 156: Gotter-
dammerung—Funeral March, part 2. Here again is variety of colour,
fine orchestral tone, plenty of bass and drum work.

Chamber Music.—H.M.V. DB 1223: Cortot, Thibaud and Casals
playing Haydn’s Trio No. 7 in B flat major, op. 97 (The Archduke Trio).
This is a splendid example of chamber music and gives an opportunity of
judging both string and piano tone. The latter should not * whine "’
or be * pongy.”” Take particular notice of definition on the second side.

Piano.—Columbia DX 278: Gieseking playing Beethoven's Sonata in
D Minor, Part 4. Here is excellent piano tone and recording. At no
time throughout the playing of this record should there by any wooden
tone nor should there by any unduly resonant bass notes. If there is a
tendency for the piano to whine (change in pitch) suspect the motor. A
motor with insufficient power will vary in speed thereby causing a variation
in pitch. Natural piano tone is the essential thing to listen for.

Vocal—H.M.V. DB 1317: Toti dal Monte singing Ah! Non credea
mirarti from Act 3 of La Sonnambula. This is exquisite recording and
the vocal tone is simply lovely when reproduced properly. Listen carefully
to the articulation. Then turn the record over and listen for delicate
interlacing of voice and orchestra in the opening of the excerpt from
Falstaff.

Columbia DB s524: Harold Williams and the B.B.C. Male Chorus
singing Wrap me up in my tarpauling jacket and The Lincolnshire Poacher.
On a good instrument the fullness of tone both of the singing and the
piano accompaniment is most impressive. There should be no blasting
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GRAMOPHONES—ACOUSTIC AND RADIO.

or needle chatter. If perchance you are fond of operatic ensembles listen
carefully to the orchestral and vocal definition and also for needle chatter
on Parlophone R 20085 : Finale Act 2 from Die Fledermaus sung by Lotte
Lehmann, Karin Branzell, Grete Merren-Nikisch, Richard Tauber, and
Waldemar Stae s

On the technical side look to the following points :

(1) That the motor runs silently and smoothly and will play a full
12 inch record without wavering. There is nothing more
annoying than a faulty motor.

(2) That the tone-arm works freely ; but neither the back pivoting
nor the forward joint should rattle.

(3) That the sound-box diaphragm is intact. Look on the inside
as well as the outside, particularly at the point where the stylus
bar is fastened to the diaphragm.

(4) That the error in alignment is not excessive.

With regard to this last point you may wonder what * alignment "’
is. The explanation on Page 19 is reprinted from The Gramophone, and
if you can master it, so much the better. If you cannot, you must, in
buying a gramophone, or a radiogramophone for that matter, use a little
bluff and ask firmly “ What is the error of the needle-track alignment 2
There is now no excuse for a salesman to be ignorant of this, but if your
question puts him in a quandary then you may be sure you have gone to
the wrong place, and you should leave quickly. If, however, he answers
you intelligently and proceeds to prove to you that the alignment is good
by means of a protractor you may be pretty sure that he is trying to sell
you a reliable instrument.
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HIS MASTER'S VOICE
RELIABILITY

means every component
individually tested . . .

T the great factories of The Gramo-
%phone Company, Hayes, Middlesex,

where “His Master’s Voice > Radio-
Gramophones are made, every instrument
undergoes the most rigorous series of tests
before it is allowed to leave the works. Nor
are such tests confined to the completed
instrument. There are scores of standard
tests through which each part is put before
it is allowed to be incorporated into an in-
strument. It is only by such stringent
testing methods as these that “ His Master’s
Voice” have been able to build up and
maintain the high standard of quality and
reliability for which the famous trade-mark
has been acccepted since the beginning of
the century.

HIS MASTER'SVOICE

All-Electric

RADIO- GRAMOPHONES
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THE

“EXPERT”

DESIGNED BY AN IDEALIST
TUNED BY A MUSICIAN
HANDMADE THROUGHOUT

€

tis a consummation Devoutly to be wish’d *’

E. M. GINN

“ EXPERT” HANDMADE 55 RATHBONE PLACE
GRAMOPHONES OXFORD ST., W.I
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GRAMOPHONES—ACOUSTIC AND RADIO.

CuaprTER 1L

HOW A GRAMOPHONE WORKS.

In an ordinary gramophone the needle which tracks in a record groove
imparts vibrations, through a metal arm known as a stylus-bar, to a
diaphragm, which is mounted in a sound-box. The diaphragm converts
the mechanical vibrations into air-pulses and thereby creates sound-waves.
The function of the tone-arm and horn to which the sound-box is attached
is to *load "’ the diaphragm, i.e., to make it do more work in moving
through a given distance. In the open air a diaphragm can be moved
very easily, but when it is loaded by a horn it takes a lot of energy to
move it, and this energy (or part of it) is what we hear as sound. It is
in this sense, and this sense only, that the horn acts as an amplifier : it
causes the diaphragm to extract more energy from the gramophone motor,
through the record, and it transfers a greater proportion of the energy to
the outer air. It is important to notice that all the energy comes from
the motor ; that is why we need a strong motor. The record acts like a
sort of valve admitting energy to the diaphragm at varying rates and in
varying amounts. To change the simile, it is like a policeman directing
the traffic; the motive power comes from elsewhere.

Another function of the horn should also be noticed. In the open
air a diaphragm will respond more easily to certain vibrations than to
others. You know that when you strike a particular note on a piano some
ornament or other may start buzzing., That is because the ornament
responds very easily to the particular vibrations of which the note consists ;
its * natural frequency "’ is the same as that of the note you struck, and
the two are then said to be * in resonance ” or *in tune.” The same
principle applies to a diaphragm, and indeed to every part of the sound-box.
They will respond to certain notes much more easily than to others. They
have * resonances.” But as soon as you attach a horn to the sound-box
the resonances tend to be * damped out.,”” If the horn is big enough
and is properly designed none of the resonances may be perceptible to
the ear. That is, the apparatus becomes more equally responsive to all
notes. This, of course, is what should be aimed at. The perfect gramo-
phone would respond to all notes in the scale equally. The difficulty is
that a horn loads a diaphragm much more effectively for high notes than
for low ones. For this reason a very large horn—certainly over 12 feet
long—would be needed to load a diaphragm sufficiently to enable it to
respond evenly to all the notes that are recorded nowadays. And if you
attempt to use such a big horn with an ordinary gramophone, the loading
is so great that very few sound-boxes are able toextract enough energy
from the record. The sounds seem to hang inside at the back of the
horn. In current jargon, the tone is * backward ”” or * boxed up;” i



GRAMOPHONES—ACOUSTIC AND RADIO.

CuAPTER III.

USING A GRAMOPHONE.
PosITION.

If you are really keen on getting the utmost enjoyment from your
gramophone it will repay you to carry out a few experiments regarding
its position in the room. Try it in different positions and listen to it
from your usual chair. It may sound best in a corner, or even facing a
corner, or in a conservatory if you have one leading from your sitting
room. Ifitisa cabinet instrument try to avoid placing it in close proximity
to heavy carpets, rugs, etc. These, being absorbent, have a decided effect
on the forwardness and brightness of the tone. But remember that the
final position should be such that the motor will not get cold in winter.

It should also be noted that the temperature of the room and the
humidity of the atmosphere have noticeable effects on the quality of
sound that you hear in a room. Indeed the Gramophone Company
attach so much importance to these two points when recording that they
went to great expense to install special air conditioning plants for the
new studio at St. John’s Wood so that the temperature is kept constant
and the actual atmosphere is of a uniform humidity.

SIDE PRESSURE.

Having at last selected the final position you will minimise any tendency
for records to wear by making sure that the instrument is level. You
may perhaps have noticed when the needle is placed on the outer (blank)
rim of a record that it tends to be drawn into the groove of its own accord ;
or, on the other hand it may tend to run off the record altogether. In
either case, there will be a side pressure on the groove when a record is
being played. This is one of the things which lead to record wear. It
may be due to one or two causes. For instance, the back bearing of the
tone-arm may not be exactly vertical, so that the tone-arm has a tendency
to swing one way ; or the gramophone, or the floor, or the table on which
it is placed may not be
level, which will produce
the same effect. But
even if these are exactly right,
there will be a slight tendency
for a freely-moving tone-arm
to swing inwards across the
record. This is due to the
effect of the friction of the
record on the needle point.
The more freely the tone-arm
moves across the record the
more pronounced this effect
will be. Fortunately it is
quite easy to correct any
tendency for side-pressure
whatsoever the cause of it
may be. Place a 12 inch
record on the revolving

FI1G. 2.—Another type of external horn gramophone—
e Cascade II.
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GRAMOPHONES—ACOUSTIC AND RADIO.

turntable and gently lower the sound-box (with needle) first on
to the outer blank rim and then on to the unrecorded portion just
outside the label. Choose a record, if possible, which has a lot of
blank unrecorded space (or the unrecorded side of an old single sided
record, if one is available). Parlophone R20142, Richard Tauber singing
For you Alone and on the reverse side Heinway (Always) will serve quite
well for this purpose if you happen to possess it. In any case it is Tauber
in a popular mood and your money will not be wasted if you get it for
this purpose in the first instance. Now note if the sound-box etnds to
swing inwards or outwards. If it swings inwards then you must put a
little packing (paper or bits of cardboard) under the feet of the gramophone
either at the left or at the front—the former if the tendency for inward
swing is greatest at the inside of the record and the latter in the opposite
event, If, perchance, it swings outwards, then packing on the right or
at the back may be required. A certain setting will be found so that there
will be no inward or outward swing anywhere. That is the state of affairs
we are aiming at for then there can be no side-pressure on the record
grooves. It is just possible, however, that the cabinet itself will not be
level ; in some known cases as much as ¥ inch of packing has had to be
placed under the feet of one side of the cabinet so that it appeared to
be in a state of unstable equilibrium or in other words ready to topple
over upon the slightest provocation. This is due either to the board on
which the tone-arm is mounted not being set square with the body of
the cabinet, or to the tone-arm not being set up properly so that the
back pivot is out of perpendicular. This should be pointed out to the
dealer at once who, no doubt, will rectify it without quibbling. If your
instrument is a second-hand one then you must correct it yourself either
by resetting the board or by remounting the tone-arm. In this event be
careful to see that the joint between the neck of the horn and tone-arm
is absolutely air tight.

FrRoM THE BEGINNING.

Now you can prepare to enjoy your gramophone to the full. Wind
up the motor gently and steadily, while the turntable is revolving—not
while a record is being played. Do not even wind it up till it comes to
a stop with a jolt : you may break a spring ; but (if it is a double-spring
motor) try to use it so that all parts of it get their share of the work. Find
out how many sides it will play without failing in speed ; if it plays three
12 inch sides, for instance, let it do so and do not wind it up between each
record. This will ensure that the springs are evenly worked. A modern
motor will give good service if the springs are not strained. Having
wound it up and having put a record on the revolving turntable and a
needle in the sound-box socket, lower the needle on to the outside blank
rim of the record and gently guide it into the first groove. Close the lid
and sit down.

GET THE HaBIT.

A gramophone, like any other mechanical arrangement needs periodic
attention and it is better to form some sort of system right at the beginning
rather than be sporadic regarding the care of it. Here are the golden rules :—

(1) Keep it clean.

(2) Lubricate the necessary parts—the motor, the tone-arm,
joints—at least once every three months. Don’t drown them
in oil ; a drop or two is sufficient.

II
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(3) Don’t hoard used needles. They may get into the motor
mechanism or between the cabinet and the horn thus causing
a rattle.

(4) Do not forget to look at the point of each needle before
you use it, to make sure that it is not already blunted or
even broken off. In every box there may be one or two bad
needles which, if used, will probably ruin some of your records
with one playing.

(5) Never give the turntable a flick with your hand in order to

speed up the motor. You may strain the governor.
(6) Keep your records scrupulously clean.
(7) Don’t wind up the motor while playing a record.

SPECIALLY DESIGNED

— for the
BURMESE NEEDLE ENTHUSIAST

THE MELTROPE
3A SOUND-BOX

This model marks an entirely I 7/6
new era in sound-box design

In place of the usual needle socket and screw
there is a small removable aluminium chuck.
The needle is inserted into the chuck, which
when fixed into the stylus end, grips it along
a substantial part of its length. To sharpen
the needle, the chuck is withdrawn, and with-
out removing the needle, is fixed into the
MELTROPE needle sharpener. A few turns
of the handle and the chuck and newly pointed
needle are ready to be fitted into the sound-
box again.

REPORT from “THE GRAMOPHONE : z /

(Feb. 1931)

* The reproduction is not excelled by any 4 o -

specially tuned sound-box we have tested S > :

. . . . . We heartily recommend it.”" . N
From all reliable gramophone dealers. In - r .

case of difficulty write, SELECTA GRAMO-
PHONES LTD., 81, Southwark St., S.E.1.
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CHAPTER IV.
NEEDLES.

This is a tricky subject. The needle is really part of the sound-box
and for any particular sound-box there are certain types of needles which
suit it best. The difficulty is to find out which. Trial and Error is the
only method. It is false economy either to buy cheap needles or to use
them more often than the makers recommend. Indeed, with the so-called
* semi-permanent "’ needles it is wise to be on the safe side and not to
persevere too far with one point. A useful reminder from one of the makers
is as follows: “ Do you know that it takes nearly a month to make a
gramophone needle, yet the actual working life is only five minutes at
the most? In the course of playing a 12 inch record, the needle travels
along a track about 740 feet long, carrying a weight of 33 0z. on the extreme
point, which represents over 12 tons to the square inch : can you wonder
at the care that is necessary to make a needle stand up to these conditions 2
On modern gramophones the actual weight on the needle point is nearer
5% oz. than 3 oz. so that the tonnage per square inch is considerably
increased.

TyYPES OF NEEDLES.

(1) Semi-permanent.—In this class the H.M.V. Tungstyle is probably
the best known. It is made in three grades—soft tone, loud tone and
extra loud tone. In each grade the actual point is made of tungsten
wire—a very hard metal. It is said that provided it is not removed from
the sound-box or turned in the needle socket after once being used and
provided that it is lowered gently on to the smooth outer rim of the record
and then guided into the first playing groove, each tungstyle will play
150 records ! A much safer number would be 30 sides. The tone given
by these needles is brilliant but with many sound-boxes is apt to impart
a metallic quality to strings.

Other semi-permanent needles which are still very popular are the
Edison Bell * Sympathetic Chromic ”” and the * Euphonic "’ sold by The
Murdoch Trading Co. These are very thin and have to be used with a
special “ grip.” By varying the amount of needle projecting from the
grip, the loudness is governed to a certain extent. A short projection
gives aloud tone and more length gives a softer tone, but this is accompanied
by a hiss. Badly worn records often gain a new lease of life with these
finely pointed needles.

Then there are the Chromogram and Pyramid “ Talkie ” needles.
The former is made of Chrome steel and is in three grades: medium tone,
semi-fine and a fine tone * Grip " needle which is similar to the Sym-
pathetic Chromic. The makers’ advice regarding the useful life of each
point is significant, for, after stating that each will easily play ten records,
a rider is added saying that for costly records a limit of six records is often
preferred. The medium needle is capable of giving a very fine tone and
was, at one time used by Mr. Christopher Stone practically to exclusion
of every other kind. Recently, however, he has been using the Pyramid
“ Talkie” needles, which he finds excellent. The Expert Committee of
The Gramophone carried out some very stringent tests with these needles
and came to the conclusion that they were first class in every respect.
The tone was similar to that of an ordinary * medium " needle, surface
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noise was comparatively low, and each needle was found to be good for
15 minutes playing.

(2) Ordinary Steel needles—These are usually divided into four
classes : Extra loud, Loud, Medium and Soft. Some makers, Columbia
for instance, have their own particular graduations such as “Brilliant,”
almost a loud tone needle, * Ideal,” really a medium tone needle, and
“ Duragold,” a good semi-permanent needle which really ought to have
been included in the previous class (No. 1). But the graduation given
above gives a broad idea as to what to expect from the representative
makes of needles. The various “ loud tones ”’ give very similar reproduc-
tion, the various makes of *“ medium tones ”’ are very much alike and so
on. The Extra Loud and Loud tone needles are more suited to the
playing of dance records where delicacy of rendition is not so important.

Fics. 3 & 4—Photomicrographs of a Columbia Brilliant and an H.M.V. Loud Tone needle after
one playing.

For orchestral, chamber music, vocal and instrumental records the average
person will be much more satisfied with the tonal qualities of the Medium
class of needle. Some Soft tone needles are prone to hiss and there is
some difficulty in gripping them in the socket. Others while not suffering
from these defects give a thin anaemic colour to the tone. However,
this question of the choice of grade is a matter for individual taste and so
long as users avoid foreign and unknown makes, and use each needle
once only they will not go far wrong. Here is a short list of “safe i
makes : Parlophone, Songster, Columbia, Chromogram, H.M.V., Pyramid,
Edison Bell, Wilson-Peck, Decca. y

(3) Non-Metallic needles.—Under this heading are the well-known
Burmese Colour needles, the more recent Electrocolor and Fayotone
needles and, of course, fibres. The latter have been the subject of the
most violent controversy that has ever attached itself to the gramophone
world. The * fibrists "’ and * steelites " amongst the gramophone *‘ fans ”
have fought one another in public and in private for more than a score
of years, and still the dispute rages. But fibre users are gradually increasing
in numbers. They claim that steel needles give an unnatural metallic
tone to all reproduction and simply butcher records. Steel needle users
reply that fibre needles are lacking in volume and brilliance while the
tone, such as it is, is muddy, the fibre points are constantly breaking
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down on heavy recordings and will not in any case respond to a crescendo
in the music. I

The real answer to both parties is : it depends on the conditions under
which each type of needle is used ! The needle in a sound-box must be
regarded as part of the stylus-bar, and in the design of the sound-box
the mass and length of the needle and the flexibility of its point have all
to be taken into account. A sound-box which is properly designed for
steel needles will certainly give a muddy tone when used with fibres, and
the volume will be considerably less. A sound-box which works well
with fibre needles will certainly give a brilliant metallic tone with steel
needles and may * whistle.”” It is true that as a rule steel needles will
wear records more than fibres and it is also true that fibres used under
very adverse conditions will also cause record wear. Wear is caused not
so much by friction as by the * reaction effect”” or strain between the
record and needle when the latter is moved by the groove from side to
side. If the sound-box absorbs the strain quickly enough the reaction
effect is negligible and little wear results. But if there is this reaction,
then a steel needle, being harder than the record material, will break down
the walls of the record groove; a fibre needle, on the other hand, will
simply have its point knocked off. A sound-box which is really suitable
for fibre needles will have little reaction effect when used with these needles
and the points will rarely break down. Similarly a good “ steel box "
has little wear on records.

It has been found by experience that even with a sound-box specially
made, there are certain conditions in which fibre needles stand up best
and give their best reproduction. From what has been said above, it
will be realised that these conditions must be equally essential for good
reproduction and minimum record wear with steel needles. These
conditions are explained in detail elsewhere.

Another important matter is that the fibre needle should have a well-cut
point. A shaggy point will give poor reproduction and will soon break
down. Use a good cutter such as the Columbia, Alto, EM.G. It is
well to practice a little and examine a few points under a magnifying glass
to see which sort of cutting motion gives the best point. Usually a sharp
quick movement of the cutter produces a good point. Do not on any
account attempt to resharpen the point with the needle in the sound-box.
If you do you are sure to buckle the sound-box diaphragm sooner
or later.

The best results with fibre needles are obtained on an open or external
horn gramophone. The specialists in this type of instrument are E. M.
Ginn, 55, Rathbone Place, W.1; E.M.G. Handmade Gramophones
Ltd., 11, Grape Street, Shaftesbury Avenue, W.C.2; and W. J. Bond
& Sons, Milton Avenue, Harlesden, N.W.10. It is really surprising what
volume such an instrument will give with fibres when a suitable sound-box
is used. It is almost as great as can be obtained with medium steel needles
and the larger instruments will give a volume equal to many electrical
gramophones and certainly with excellent fidelity. To get the best results
requires a little practice, and then needle point breakdowns are few and
far between, and record wear is negligible. The only real trouble is that
certain records are apt to get clogged with debris worn off the needle
point, but as a rule this only happens if the records are not kept scrupulously
clean. Fibre needle points can be rendered less fragile and the tone
considerably cleaned up by “ doping” or artificially toughening them.
There are many kinds of doped needles on the market. Each of the three
firms just mentioned produce their own, and in addition there are Astra
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Green fibres sold by The Gramophone Exchange, 121, Shaftesbury
Avenue, W.C.2.; Wild’s Connoisseur fibres made by W. S. Wild,
181, Manor Street, Clapham, S.W.4.; and Meltrope fibres made by
Amplifiers Ltd., Billet Works, Billet Road, Walthamstow, E.17. A very
successful method of doping fibres is described in the *° Miscellaneous
Hints "’ chapter later on in this book.

The other types of non-ferrous needles—Burmese Colour, Electro-
colors and Fayotones are much alike both in appearance and in performance.
They are of the same shape as an ordinary steel needle but otherwise
they resemble fibres in their reproduction characteristics. The best
conditions for using fibres are also the best conditions for these needles.
Like most other types of needles there are good and bad ones even of
the same make, and it is no uncommon experience to be able to play as
many as six 12 inch sides without resharpening the point, and yet when
another needle from the same packet is tried the point breaks down on
the first or second side. Some little controversy still exists on the merits
of these needles as compared with fibres. The chief argument put forward
in favour of the former, is that they reproduce more detail and give
better string and woodwind tone. It is a debatable question. There is
no doubt whatsoever that when used under suitable conditions the re-

(a)

F1G. 5.—Photomicrographs of a new record played : (a) 100 consecutive times with non-ferrous
needles ;: (b) with medium steel needles.

producing capabilities of the B.C.N. group are first class. A wear test
conducted by the Technical staff of The Gramophone showed conclusively
that record wear was practically non-existent. The test consisted of
playing two brand new copies of an H.MLV. red label record 100 consecutive
times, each on the same instrument. One record being played with
this type of non-ferrous needle and the other with medium steel needles,
a special type of electrical pick-up (see Chap. X) being used for the test.
Then photomicrographs were taken and these are shewn in Fig. 5
(@) and (b). As was to be expected the non-ferrous needle produced
negligible wear ; but the really surprising result of the test was the relative-
ly small amount of wear caused by the steel needles, which of course is
an excellent testimony to the conditions in which the tests were made.
By viewing the record with the naked eye one could hardly detect the wall
breakdowns and reproduction suffered little.

One of the chief factors which retarded the popularity of this type
of needle was the absence of a really efficient and quick sharpener. Now,
however, there is no excuse. The first really successful device was the
Meltrope in which matters were so arranged that the needle and the
grinding medium rotate in different directions. This method, first suggested
by The Gramophone, produces a good conical point and has since been
modified rather cleverly in the Fayotone and the Universal sharpeners.
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GRAMOPHONES—ACOUSTIC AND RADIO.

CHAPTER V.

POINTS IN GRAMOPHONE DESIGN.

There are many points to be taken into consideration when designing
a gramophone and every user should be conversant with at least the
more important of them. In the early days it was common practice to
make the cabinet, allocate a goodly portion of it to record storage, fit a
small horn, any odd tone-arm and sound-box and hey presto ! there was
your gramophone. The result was that the record storage was totally
inadequate and as a reproducer of music the gramophone was very in-
efficient. The reliable manufacturers soon realised, however, that if full
advantage was to be taken of electrical recording with its extended bass
and treble registers, horns of much more generous proportions would be
necessary and that alignment errors would have to be very much smaller
if record wear was to be kept low, owing to the increased amplitudes
which the recording of really low notes necessitated. This alignment
question involved due consideration of such things as the * offset "’ of a
tone-arm, * overlap,” ‘‘ needle angle " and ‘‘ front angle’” which were
ignored in early instruments. Then someone whispered a mysterious
word :—* Exponential ”’ and very quickly the gramophone world went
exponentially crazy. Much of the pioneer work on both exponential
horns and on gramophone design generally was carried out and expounded
in the pages of The Gramophone by Mr. P. Wilson, M.A., that journal’s
Technical Adviser. Later he collaborated with Mr. G. W. Webb, and
wrote one of the most comprehensive books—Modern Gramophones and
Electrical Reproducers—on matters gramophonic that is likely to be
published for some time.

PROPERTIES OF HORNS.

There are still some folk who consider that the fuss made about
exponential horns has been a mere ramp. Usually, however, it will be
found that those people, as well as those who talk the most credulously,
have either not the ability or training or have not taken the trouble to
understand what the root of the matter is. And in truth it is difficult to
obtain a clear and accurate understanding unless one is equipped with a
certain knowledge of mathematics. If we attempt here to give a simplified
explanation, it is with the full appreciation that many of the more intricate
points must be omitted altogether and that even so the explanation may
not be easy to follow. First of all, it is necessary to grasp what the function
of the horn is. There are a number of ways of expressing this but perhaps
the simplest for our present purpose is to say that the horn imposes a
load on the diaphragm and thereby enables it to extract energy from the
gramophone motor through the record. You can easily appreciate what
this means by thinking of a few analogies. One of the best is that of an
electric motor. You know that when such a motor is running free, that
is without being connected to the machinery or other load in a workshop,
very little current is taken from the electric mains. The current increases
as the load increases. Similarly, when you connect up a bell-transformer
in your house. When no bell-push is pressed there is no load on the
transformer and so very little current is taken from your mains : so little
in fact that the bell-transformer is permanently connected to the mains
without appreciable effect on your electricity bill. Or take what is perhaps

17



GRAMOPHONES—ACOUSTIC AND RADIO.

the simplest analogy of all, that of pushing a weight along the ground.
If the surface is smooth or if the weight is light it requires little work
from you to push it ; but on a rough surface or with a heavy weight you
may have to exert all your energy. The same sort of principle applies
in the case of a gramophone sound-box. It takes very little energy to
move the diaphragm over a small distance in the open air so that in these
conditions the diaphragm passes on very little energy to the air; for
remember that when a record is played it is the amount of motion of the
needle point that is controlled by the record groove and not the amount
of pressure required to move it. In order to increase the energy passed
on to the air by the diaphragm we have to put a load on it, that is we
have to make the diaphragm more difficult to move; and at the same
time we have to arrange matters so that all this extra energy is passed
on to the air in the form of sound vibrations and is not merely absorbed
in damping material in the sound-box. That is what the horn does:
it imposes a load in such a way that greater pressures are required to
move the diaphragm over given distances ; the air pressure at the outlet
of the sound-box is thus much greater when a horn is attached to it than
when it is taken away. By the time the pressures have been passed along
to the bell of the horn they have become much smaller since the area over
which they work has become much larger. From this point of view,
then, a horn is also a device for converting a large air-pressure over a
small area into a smaller air-pressure over a larger area.

From this explanation of the function of a horn it is clear that there
are 3 fundamental requirements of a horn used for the reproduction of
sound :—

(1) it must be such that it deals equally well with the varying
air-pressures caused by different notes in the scale :

(2) these pressures must be transmitted along the horn in the same
sort of way ; and

(3) they must be passed on from the mouth of the horn to the
outer air in the same proportion.

These requirements determine the shape and size of the horn most
suitable for the purpose.
It has been shown mathe-
matically and verified
rigorously in practice,
that to satisfy all three
requirements even ap-
proximately we require
a very long horn with a
very big open end and
that the shape of the
curve of the horn should
follow the mathematical
curve known as the ex-
ponential or logarithmic
curve. There is now no
manner of doubt about
this: any doubt about
the performance of
particular types of horn
only arises because in

practice we cannot put ; :
Z F16. 6.—The Ex tial fitt
a very Iong = tralgh ¢ 1 e Exponen hoxg;, ﬁ: ne.Ed on the Expert Senior
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horn with a very big opening into a reasonably small space. As
we cut the horn short so the loading for bass notes decreases
and sound pressure begins to be reflected back from the mouth of the
horn instead of being passed on to the outside air. If instead of cutting
the horn short we try to economise in space by bending it or folding it
back on itself in one way or another we begin to lose the exponential
property which is fundamental to the design, and great skill is necessary
to keep the deleterious effects to parts of the scale where they will not
be noticed so much. The only true exponential horn is a straight horn.

SomEe PracTicAL QUESTIONS ABOUT HORNS.

A horn may be either circular or rectangular in section and providing
the corresponding areas are equal and the section of the latter is not too
elongated the aural difference is negligible. There is the probability that
the sides of a rectangular horn will vibrate more freely than a circular
horn. It is wise therefore to stiffen the sides of a rectangular horn. Even
if it were possible to take a straight horn and fold it without distorting the
cross section at any point it would be found that the response would be
entirely different. The volume would be less and the tone backward
due to cross reflections of the sound waves at each successive bend. If
any acute bends occurred at large diameters or cross sections of the horn
the massacre would be complete. From the foregoing it will be gathered
that in designing a horn the fewer bends there are the better the tone
will be, and if bends are an absolute necessity it is wise to confine them
so far as is possible to the smaller areas of the horn. It is better to confine
acute bends to that part of the horn where the cross section is not more
than 2 inches.

The material used in the construction of a horn should have either
a very low or high self resonance, it should be rigid, it should be easy to
work, should not buckle easily, and it should be such that the joints can
be made firm and air tight. Suitable materials are ebonite, papier maché
and terne-plate. Ebonite has the disadvantage that it is brittle, and
expensive ; papier maché horns have very low resonances but the rigidity
of the surfaces is sometimes not very good. Terne-plate is sheet iron
one side of which is coated with lead and it has the advantages that it is
comparatively inexpensive (a sheet 6 ft. X 3 ft., 22 gauge, costs about
6/-), it is easy to work, is rigid and that a horn made from it usually has
low resonances. On no account must a thinner gauge than 22 be used
to make a terne-plate horn; 18 gauge would be better.

Opinions on how a horn should be fixed in a cabinet are varied ; some
prefer to have the horn floating at the mouth and only fixed at the throat,
others favour complete rigidity even to the extent of filling the cavities
around the horn with absorbent materials or even cement. The purist,
however, prefers a rigid mounting. Tables giving the dimensions of
horns which will pass notes down to 64, go and 128 cycles are given in
the Miscellaneous Hints chapter on page 60.

NEEDLE-TRACK ALIGNMENT.

When a record is made, the spiral grooves are cut in the revolving
wax by a sapphire tool which is stationary and a * carriage ”’ on which
the motor and wax are mounted moves in a straight line beneath the
tool ; so that, in effect, the tool travels from the outside of the disc towards
the spindle in the centre. If no sounds are being recorded, the tool cuts
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a clean spiral in the wax. But as soon as recording begins, the tool waggles
a little to and fro along the line, with the result that a wavy groove is cut
instead of a spiral. The point to notice is that the tool is always moving
to and fro in a line which passes through the centre of the disc.

When you play a record, the needle point should move to and fro in
the same way. With ordinary sound-boxes it can only move in a direction
perpendicular to the face of the sound-box, since the knife-edges or
pivots or whatever they are that the stylus-bar rocks on, are in a line with
the face of the sound-box. So in a gramophone with perfect alignment
the line joining the centre of the record to the needle point should always
be at right angles to the face of the sound-box. You can test alignment
accurately by means of a Wilson Protractor, or roughly by placing a sheet
of notepaper with one of its corners at the needle point and one edge
passing through the centre of the turntable spindle. The sound-box
looked at edgewise should then lie in the direction of the other edge.
Try it, with the needle resting at different points of a record. (Don’t
set the turntable moving of course). You will find that only at one, or
at the most two, positions will the face of the sound-box be exactly in
the direction of the other edge. The reason is that the sound-box moves
across the record in a curve and not in a straight line. It can be shown that
the difference between the curve and the straight does not matter in the
least so far as the music is concerned. But it does matter in this question
of alignment.

In the Balmain gramophone, the sound-box, horn and all float across
the record and the needle does actually move in a straight line, so that
if the sound-box is set accurately at right angles to that straight line, the
alignment is correct everywhere across the record. That is impossible
with a swinging tone-arm, but it is possible to arrange that the alignment
shall not be more than 2 degrees in error at any point of a 12 inch record.
This is done by making the needle come a certain distance in front of the
turntable spindle and at the same time making the face of the sound-box
point in a direction which is well to the right of the pivot at the back about
which the tone-arm swings across the record. The exact distance by which
the needle should overlap the spindle centre depends on the length and
offset of the tone-arm or pick-up arm. The correct amounts of overlap
are given in the table on page 61. Don’t run away with the idea that
correct alignment is a universal panacea for all your gramophone troubles.
But clearly it is of importance that the needle should always rest evenly
and symmetrically in the groove and not overhang the top of one wall and
dig its point into the other. And it is this that good alignment ensures.

THE TONE-ARM.

This important component is really part of the horn and strictly
speaking should have a similar rate of taper as the horn for which it is
intended, though a few inches of parallel bore at the sound-box end is
often an advantage. With the larger horns the parallel bore has the effect
of cleaning up the bass register. A properly designed tone-arm should
be of good length (certainly not less than 8 inches), it should have as few
acute bends as possible, and the forward joint should be designed so that
the axis through it is as nearly at right angles to face of the sound-box,
when in position, as is possible. With some of the S shape tone-arms
where the axis of the rise-and-fall hinge is nearly at right angles to the
sound-box bore the needle does not enter the groove perpendicularly and
symmetrically, and the length of the needle governs the angle the sound-
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box face makes with the record. This angle should always be go degrees
and clearly this cannot be obtained with needles of different lengths
unless the rise and fall axis is parallel to the sound-box bore.

Both the rear and forward joints of a tone-arm should be as frictionless
and as free from rattle as is possible and they should be absolutely air-tight.
A reasonable amount of * offset ”’ should also be provided for.

Offset, Overlap, Needle Angle—Many folks are puzzled by these
terms. What are they, what do they mean? Full explanations are given
later, but perhaps the answers are shown clearly enough in Figs. 7 & 8.
The ideal offset is 3% inches, though few commercial tone-arms have an
offset of more than 3 inches. The length, the offset and the overlap have
all to be taken into account when setting up a tone-arm or repositioning
2 motor so that the alignment errors may be as small as possible. If the
offset of a tone-arm is less than 2 inches then no matter what the distance

Offser |
-
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F16. 7.—Offset Dia- F16. 8.—Needle Angle and Overlap Diagram.
gram.

between the tone-arm centres is, or the amount of overlap provided,
alignment errors, and consequently record wear, will be excessive. There
is still one other factor, that of * needle angle,” which enters into this
question of alignment. Needle angle is the angle which the needle makes
with the face of the record looking at the sound-box full face.  The
illustration Fig. 8 will clear any doubts as to what is meant. It has always
been a controversial question amongst the experts regarding the best
angle. Some say that an angle of 50 degrees reduces surface noise and
minimises needle hiss. This may be so, but experiment shows that this
is always at the expense of some detail in the music. The best compromise
is an angle of about 6o degrees, though a little divergence either side of
this—s57% or 623—makes little or no difference. It will be seen on referring
again to Fig. 8 that this angle is inter-related with the overlap. Assuming
that S is the centre of the turn-table spindle, then the distance NS is the
overlap and this distance is always measured from the centre of the turn-
table spindle. The amount of overlap to allow when setting up a tone-arm
or a motor depends on the distance between the centre of the tone-arm
back pivot and the needle point and the amount of offset. - The table on
page 61 gives the best overlap distances for various lengths of tone-arm
and offsets. Notice that where the offset is 2 inches there should be no
overlap. When the offset is below 2 inches the best conditions for track
alignment are obtained when the needle point falls short of the turntable
centre. But an arrangement of this sort is undesirable for other reasons
into which we cannot enter here.
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THE SOUND-BOX.

A gramophone sound-box is seemingly quite a simple affair ; a‘moving
finger or stylus-bar pivoted in some way so as to transmit vibrations
picked up from the record by the needle to a diaphragm, and a casing
for the diaphragm containing an air chamber whose outlet to the tone-arm
is smaller than the diaphragm itself. That is all. Actually, however,
the sound-box is a delicate piece of mechanism which includes infinite
possibilities of variation. It is only in recent years that the precise
mechanical function of each of the component parts has become clear.
It is not the purpose of this little book to enter into long theoretical
explanations. Potential students should read * Modern Gramophones
and Electrical Reproducers,” price 10/6, published by Cassells. But it
should be emphasised that the sound-box is, or should be, a balanced
instrument in which the various parts have all been designed to work
together. Part of this balance is determined by the weight and stiffness
of the needle, so that, in the ideal at any rate, for a given sound-box there
is one type of needle that suits it best. In practice a little latitude is per-
missible in the choice of needle owing to the fact that the human ear is
not very sensitive ; but by taking extremes in needles, e.g., a Tungstyle
and a soft-tone needle or a fibre, the general truth of the proposition is
at once apparent.

It is impossible, then, to say in general which is the best type of needle
apart from the goodness or badness of manufacture. Similarly it is
impossible to say definitely what is the best material or shape or size for
the various parts of the sound-box itself. All these things are inter-related.
Certain broad principles have been established, but in practice compromises
have to be made.

Beginners often ask whether they could improve their sound-boxes
by having this, that or the other diaphragm fitted. This question is one
which cannot really be answered by a plain “ yes ”’ or * no.” Theoretically
the best type of diaphragm is one which has small mass (weight) and
great stiffness. Few of the composite paper or fibrous diaphragms satisfy
this condition ; mica does to a notable extent, and so do thin glass and
some of the corrugated aluminium diaphragms. But it may happen in
any particular sound-box that faults in other parts may be mitigated or
masked by counterbalancing faults in the diaphragm. A sound-box may
therefore in practice be improved by inserting a diaphragm which is faulty
in place of a more theoretically satisfactory one. The best sound-box
will naturally be one in which each part is as nearly perfect as it can be
made ; probably that is only achieved in individual sound-boxes made
and tuned like a delicate scientific instrument. In mass-production the
aims must be to produce sound-boxes of high standard consistently. In
this, as in other things, the best may be the enemy of the good. Standard-
isation in mass-production so as to produce consistently good sound-boxes
is a difficult matter which only a few makers have overcome.

Front Angle of Sound-box.—When a sound-box is in the playing position
on the record and is looked at edgewise it should be exactly at right angles
to the record (see Fig. g9). This is very important. In the Tone-arm
notes on page 21 it was stated that the axis through the forward joint
should be parallel to the bore of the sound-box when in position.
Very few tone-arms comply with this specific ruling. As the sound-box
is moved up and down, therefore, it begins to tilt over slightly ; it doesn’t
go up parallel to itself. And when the sound-box is on the record, unless
the height of the tone-arm is exactly right, the sound-box may be out
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of the vertical, with the needle leaning slightly over one wall of
the groove and digging its point into the other wall. The remedy
in this case is simple. Cardboard or rubber washers
(with the centre hole of appropriate size) should be
inserted between the tone-arm and baseboard so as to
raise the tone-arm sufficiently to let the sound-box
come into a vertical position on the record. This
remedy applies in the more usual case when the sound-
box originally tilts over to the left of the vertical. In the
other event, a rubber mat can be placed on the turn-
table in order to raise the sound-box. A turntable
] mat, by the way, will minimise any tendency for the

womid oo i Tecord to slip. If the thickness of the mat is insuffic-
Fic.o—Front Angle ient to raise the sound-box the required amount, the

Diagram. tone-arm can be lowered a little by letting the
tone-arm base into a circular rebate on the mounting board. The
trouble in these cases is that the fixing is only right for one size of
sound-box or length of needle. So it is best to set it for the sound-box
and needle you use with the heaviest recordings where it matters most.
With light recordings a slight error does not much matter.

It was mentioned in the notes on needles that a sound-box which is
primarily designed for steel needles is unsuitable for use with non-ferrous
needles. The reason is that the needle is really part of the sound-box
and the difference in mass and material for given masses of the other
components which constitute a sound-box have a decided effect on the
tone. The best results are obtained when all the parts are carefully chosen
by experiment so that they are in *‘ tune.,” Unfortunately this business
of tuning a sound-box is too expensive a proposition for the majority of
manufacturers, as each box after assembly may need careful and minute
adjustments probably entailing hours of patient work. Only the * hand-
made "’ specialists, to whom quality, not quantity, is of vital importance,
can afford to undertake the tuning and making of special sound-boxes
for non-metallic needles. It should be mentioned, however, that some
mass-produced sound-boxes have been produced, after careful study of
the requirements and by installing special machinery, and thus a standard
has been achieved which falls very little short of the hand-made sound-box
in efficiency. The majority of modern sound-boxes are quite incapable
of being tuned owing to their particular forms of construction. The most
that can be done is to carefully adjust the end pivots of the stylus mounting,
or to reduce the mass of the nut and screw which is usually employed to
make the joint between the centre of the diaphragm and the stylus-bar
end or to vary the pressure of the gaskets. Mention of gaskets brings
us to a common failing in a good many sound-boxes, namely the hardness
of the rubber used. We all know that rubber perishes with age and many
sound-boxes that function well when they leave the works deteriorate in
a short space of time. The rubber hardens, losing its resilience and
then fails to damp out the diaphragm resonances as they radiate from
the centre. The result is that the tone becomes coarse and uneven, and
eventually a whistle accompanies practically every soprano and string
record.

ErrFecT oF WEIGHT ON THE RECORD.

There is little doubt that a nice adjustment of the pressure between
the needle and record can effect a decided improvement on the reproduction.
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But unfortunately there is no hard and fast rule for determining what
the pressure should be for best results ; it depends on so many things,
such as type of sound-box, and even upon type of tone-arm. With steel
needles the actual weight on the needle point must not be less than 4 oz.
nor more than 6 ozs. A satisfactory compromise for all types of records
is 4% oz. With non-metallic needles, this can be sometimes increased to
advantage to as much as 7 0z. or 7} oz. with fibre needles, and some makers
use even 8 to 8} ozs. Despite what has sometimes been rashly said in
the gramophone and wireless press, too light a weight causes the needle
to chatter in the groove and to ride up and down on the walls. On the
other hand too heavy a weight may cause the needle to overbalance as it
were, whenever the groove moves the point sharply and suddenly to one
side or the other. Weight adjusters are obtainable to fit most modern
tone-arms and one particular tone-arm—The Crescent—is fitted with a
weight adjusting device. Incidentally this is one of the few modern
tone-arms in which there is no forward joint and consequently part of
the weight of the tone-arm is added to that of the sound-box so that it
is just possible that with some sound-boxes the weight on the needle
point will be excessive for steel needles. Nevertheless it is one of the
best commercial tone-arms. The best advice, regarding the correct
weight on the needle point, is to try for yourself and when you have got
a weight that suits your own particular conditions let well alone. A
device which can easily be made at home, for measuring the weight on
the needle point is described on page 62.

MoOTORS.

Spring Motors.—For good gramophone reproduction a first class
motor is essential ; and it must be kept in first class condition. Otherwise
the speed of the record will fluctuate and the pitch and quality of the music
will waver in a distressing manner. However efficient the rest of a gramo-
phone is, an unsteady motor will cause a piano record to whine and be
metallic, much as though it were a Hawaian Guitar. So, too, a soprano
voice will wobble and even blast. All this is bad for the ear and for the
record as well.

The essentials of a good motor are (in order of importance) :—

(1) It should run steadily and have a good reserve of power, so
that it can supply the necessary energy for a sudden heavy
note or a long sustained note without altering speed. Try a
piano record such as Rachmaninoff's Prelude played by William
Murdoch (Columbia DX 244) and see whether the chords
are well sustained without fluctuation of pitch and power.
Try also a soprano or fiddle record with a long drawn out note.
See that the record is centrally placed on the turntable. A
“ swinger "’ (see page 38) can give a wobble in pitch whether
the motor is steady or not.

(2) It should run fairly silently. A slight continuous noise does
not matter very much; it will probably disappear as soon
as a record is being played and the motor has some work to
do. But an intermittent noise—crr, crr, crr—each revolution
is a sure sign that the governor is not working properly and
the motor should be overhauled by a competent mechanic at
once.

(3) The turntable should run true. This is a counsel of perfection,
and very few motors have perfectly true turntables. But there
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is no reason why the up-and-down motion should be more
than just perceptible. The turntable should fit tightly on °
the spindle. Press gently with the fingers on the outside rim
and see whether you can rock the turntable on the spindle.
If you can, the motor is not satisfactory.

(4) The winding gear should not be noisy. This does not affect
the running of the motor, but unnecessary mechanical noise
is annoying to say the least.

Apart from the so-called * hunting "’ noise referred to at (2) above,
there is another noise for which you should look out. A rather loud
bumping noise comes to all spring motors sooner or later and this means
that the spring drums want cleaning and packing with new grease. If
this is not attended to immediately a new spring will be required before
long.

Electric Motors.—Great strides towards perfection have been made
with this type of motor during the past year or two. Previously efficient
ones were few and far between and expensive at that. Now, however, a
good electric motor costs little more than a large spring motor and in
some instances it is even cheaper.

The principal types are the Universal Commutator type, the Induction
type and the Synchronous type.

The Universal Commutator type is suitable for operation either on
Direct Current or Alternating Current supplies. Although such motors
usually have good pulling powers and uniform speed, manufacturers
have had difficulty in making them efficient in other respects. For instance
many samples are miniature broadcasting stations, in that the commutator
and brushes generate high frequency sparks which are radiated into the
ether and are picked up by the aerials in the vicinity, amplified in neigh-
bours’ radio sets and reproduced through speakers at an alarming strength,
sometimes being loud enough to completely spoil the reception of radio
programmes. The saddest part about all this is that unless he owns a
radio receiver the owner of the motor does not realise what a source of
annoyance his gramophone is. Interference of this kind is known as
radio frequency interference. Other universal motors, even if they do
not suffer from this defect, cause what is known as electrostatic inter-
ference, but this only affects users of electrical reproducers where a
pick-up is used. (See Buying a Radio-Gramophone, page 43).

Two firms of repute after submitting a universal motor to The
Gramophone for review, decided, on receiving that journal’s report, to
withdraw the motor from the market, notwithstanding the fact that large
quantities were in production. In both cases the reason was the large
amount of radio frequency interference.

Universal motors that can be recommended are the B.T.H. Standard
model which costs 6 gns., and the more expensive French *“ Era” which
costs £10.

The Induction type of gramophone motor is only suitable for use
where Alternating Current is available, and it is with this type that the
greatest improvements have been made. In the early models there
seemed to be some difficulty in obtaining good pulling power and uniform
speed without an excessive rise in temperature. But in modern induction
motors this has been successfully overcome, notably in the Collaro, the
Garrard, the H.M.V. and the G.E.C. models. Moreover none of these
suffer from radio-frequency, electrostatic or audio frequency (hum)
disturbances. The Collaro (* Empire ”” model) is worthy of special
mention since its all-round efficiency is high and its price is inversely
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low. It costs £3. The Garrard and G.E.C. models are equally efficient
but cost £4 19s. 6d. and £4 15s. od. respectively. They have advantages
in that the depth required beneath the motor board is less. The H.M.V.
motor is, of course, incorporated in all their electrical reproducers, and
may be purchased separately for £6.

About the Synchronous motor very little can be said at the moment.
Although one or two are already on the market, there seems to be some
doubt as to their pulling powers and on these no suitable method of
starting has been evolved. For it must be noted that the speed of a
synchronous motor is governed entirely by the frequency of the mains
supply (there is no mechanical governor—a great boon). The motor
has to be started by a flick of the turntable before being switched on and
until one has learned the knack of imparting just the right strength to
set the turntable revolving there is always a possibility of the motor
synchronising at half the required speed. The B.T.H. people have, it is
understood, devised a starting switch whereby this is impossible. The
advantage of these synchronous motors is that the turntable speed cannot
be varied in the same way that it can in mechanically governed motors.
As the frequency of A.C. mains are constant enough to warrant the
manufacture and sale of electrically driven clocks, we may be satisfied
that the speed of the synchronous motor will be sufficiently uniform for
the playing of gramophone records.

AUTOMATIC STOPS.

The majority of gramophones and gramophone motors are fitted
with an automatic stop and on the electric motor this is combined with
an automatic switch for cutting off the current. Auto-stops are an ad-
vantage when you want to put a record on and not to have to bother
about being at hand at the end of it. Although in recent years they have
steadily improved in design there are still some which only function
sporadically, and false security is infinitely worse than insecurity. The
commonest defect of auto-stops is that they stop the turntable too
suddenly thereby tending to strain the delicate governor springs of the
motor. With the synchronous electric motor, of course this criticism
does not apply. It is a fact that the * fans” of the gramophone world
invariably remove the stops from their new gramophones and that electric
motor users seldom stop the motor to change the records. Nearly all
records have a * run-out’ groove, i.e., a track which gently leads the
needle to a blank groove where it can play idly until some one stops it
or until the motor runs down.

AuTtoMATIC RECORD CHANGING.

There seems to be little hope of a successful record changing device
being produced for use with the acoustic gramophone. The only one of
any note was produced in 1927 by the Gramophone Co. Ltd., and in-
corporated in the H.M.V. Automatic gramophone.

For the electrical * fan’ however, there are already a number of
instruments which incorporate record changing units, notably the H.M.V.
531 and 522, the Columbia 604 and the Marconiphone Radio-Autogram.
All these are radio-gramophones. In addition to these there is the H.M.V.
553 electric gramophone and the H.M.V. No. 117 playing desk. Each of
these is capable of playing eight sides consecutively or repeating any one
side eight or a lesser number of times. But there is no automatic unit
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F16. 10.—The Columbia Automatic Record Changing Unit.

F1G. 11.—The H.M.V. Automatic Record Changing Unit.
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on the market at present that turns the records over so that large musical
works can be played in unbroken sequence. The Gramophone Co. have
overcome this difficulty to some extent by producing special coupling records
of the major works of importance for use on their automatic instruments.

A demonstration was given late in 1931 of an auto-record changing
unit—the * Link " by name—which turned the records over, but the
mechanism for this is so complicated and takes up far too much space

to enable it to be incorporated on any instrument intended for domestic
use.

USEFUL PUBLICATIONS
TO HAVE

OPERATIC TRANSLATIONS
By H.F.V.Little. Two Volumes 1/-each (postage 2d.)

THOUGHTS ON MUSIC

216 pages 8vo. Compiled by Hervey Elwes.
| 1/3 post free.

ENCYCLOPEDIA OF THE WORLD’S BEST
RECORDED MUSIC

Published by The Gramophone Shop, Inc., New York.
Price 1/6

MUSIC AND THE GRAMOPHONE

Compiled by H. L. Wilson. 288 pages. 8vo.
7/6 (postage 3d.)

MODERN GRAMOPHONES AND ELEC-
TRICAL REPRODUCERS

By P. Wilson, M.A. and G. NV. Webb. 272 pages.
10/6 (postage 6d.)

[
Obtainable from—
“The Gramophone,” 10a, Soho Square, London, W.I
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Choosing a

Radio-gram

Complete and permanent satisfaction
from a Radio-Gramophone depends
upon the instrument being entirely
suitable for the conditions of the
district, house, even the room, where
it will be used.

Therefore, Keith Prowse have a staff
of radio experts available at any time
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about the purchase of the instrument.
This is followed by a demonstration
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wireless set taken in part exchange.
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159 NEW BOND STREET, W.1.

and Branches in all parts of London
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CHAPTER VI.

OVERHAULING A GRAMOPHONE.

Although the complete overhauling of a gramophone including the
fitting of new springs to the motor and the re-adjustment of the sound-box,
is not a job which the ordinary layman can tackle with full confidence,
quite a respectable improvement can be made in the general performance
of the instrument by a series of systematic and simple adjustments.
Suppose your gramophone has, through want of a little thought and care,
developed a series of complaints. The sound-box has begun to buzz on
loud orchestral passages, or on soprano voices, or on the trumpet solos
in a dance band record; new records after being played half a dozen
times show signs of wear—grey lines and the like—and the motor has
developed an irregularity in speed which makes all records, especially
the piano solos sound * catty ” and the irregularity is accompanied at
intervals by a curious bump, bump, bump. How would you start to cure
these ills? If you are not mechanically minded and prefer not to experi-
ment with things you do not understand you will place the instrument
in the hands of a reliable gramophone engineer. And you will be very
wise. But make sure that the man knows his job. If, on the other hand,
you prefer to find things out for yourself and have a little mechanical
knowledge - then the following notes will be of some assistance. One
golden rule to start with—be methodical, tackle each job separately and
for each component you attempt to overhaul provide a small empty box
in which to put the various parts. Then there will be little risk of losing
or mixing the screws, nuts, ball-bearings, gear wheels etc.

Motor Troubles.—It is better to tackle the motor troubles first because
it is practically impossible to judge the performance of any sound-box
if the motor is not behaving in a respectable way. If it is not pulling
properly the first sign will be that the pitch of some notes vary. As the
speed of the motor reduces so the pitch will lower ; if on the other hand
the motor suddenly decides to run faster, then the pitch will be raised.
The next irregularity noticed is the intermittent bump. This is where
our operations begin. The bumping can be due to either a lack of or to
hardened grease in the springs drums or it is possibly being caused by one
of the teeth on the governor spindle worm of or on the worm-wheel on the
turntable spindle, becoming burred. A piece of grit or any foreign body
embedded in the teeth of these gears will also cause trouble. There is
also one other possible cause of irregular speed and excessive mechanical
noise though fortunately it is a rare occurance with the modern gramophone
motor. On some motors the worm wheel is made of a hard fibre
composition which is faced on both sides by thin metal discs. These
are rivetted on before the teeth are cut and when the teeth are eventually
milled out these discs form part of the wheel. If at any time the rivets
work loose, the teeth in the discs do not engage with the worm at precisely
the same time as the teeth in the fibre portion.

It will, of course, be necessary to remove the motor from the cabinet
and motor board and please don’t forget to allow the motor to run down
and then to remove the winding handle. Many amateur and even skilled
mechanics forget these essential points. If you forget the former then
when the time comes for removing the governor you will probably suffer
severe personal injuries. If you forget the latter—well it will be
checkmate. Having attended to these little details, first take out the
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governor spindle by removing the end bearings, which, for the time
being must be placed in a small tin or an old basin containing clean petrol
or paraffin. Wash the spindle thoroughly, not forgetting the face of the
speed regulator plate, and then very carefully examine the worm. If
there are any burrs, however slight, on any of the threads they must be
filed off with a small half-round smooth file ; then polished a little with
fine emery paper. The worm-wheel on the turntable spindle must be
examined and the teeth treated in the same way if necessary. If it happens
to be one of the fibre composition type with end plates rivetted on make
sure that there is no looseness between the fibre portion and the metal
plates. If, after giving the rivets a tap or two with a hammer and a flat
nose punch you have any doubts about looseness, then it is better to have
a new wheel fitted by the makers. The remaining gears should be examined
and burrs removed, but if the teeth are badly worn, especially those on
the small pinion on the bottom of the turntable spindle, the wheel should
be replaced by a new one; or in the case of the spindle pinion a new
complete spindle will be necessary as the pinion is usually milled out of
the spindle itself. If new parts are required it is better to return the
motor to the makers or place it in experienced hands. Messrs. Edison
Bell Ltd., have a special repair workshop and will usually undertake
most motor replacements and repairs.

F1G6. 12.—~The Collaro D.30 Double Spring Motor.
A, End Bearings ; B, Governor Spindle Worm ; C, Turntable
Spindle Pinion ; D, Turntable Spindle Worm Wheels; E,
Governor Plate ; F, Governor Pad ; G, Intermediate Pinion ;
H, Intermediate Wheel ; I, Driving Wheel ; J, Winder Gear ;
K, Winder Worm.

The motors illustrated in Figs. 12 and 13 are of two different types.
That in Fig. 12 is a Collaro type D. 30, and Fig. 13 is an H.M.V. four spring
type. Reference to the captions will clear up any doubts as regards the
positions of the gears, governor pads and end bearings on each motor.
The principal difference between the two is that the turntable on the
H.M.V. motor is directly driven by a worm wheel which is in gear with
a worm on the spring drums, whereas the Collaro turntable is driven
through intermediate gears between the drums and turntable spindle.
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Notice that, in effect, the pinion C in Fig. 12 corresponds to the worm G
in Fig. 13.

Now turn your attention to the governor pad. If this is hard and dry,
the irregular speed may be due to this fact alone. If so, it can be overcome
either by fitting a new pad or by softening the old one by soaking it in
thin oil, such as Wakefield * Qilit,” for a time and then washing in clean
paraffin. The most expedient method is to fit a new one. How to find
the correct position of the pad when replaced will be described later.

The next operation, that of cleaning and repacking the spring drums
with new grease, is perhaps the most difficult to undertake by an amateur
and is best left to a reputable gramophone repairer. Some slipshod
mechanics will not tackle the job properly and it is essential that you
should know of the whole operation so that you can see that it is carried
out to the full.

The spring drums should be removed, opened and the springs taken
out and soaked in paraffin. The springs must be washed, also in paraffin,
inch by inch on both sides and dried. The drums must be treated likewise,
the springs replaced, packed with good quality grease and the drums
fastened. The slip-shod repairer will not take the trouble to do this;
all he does is to open the drums, soak them in paraffin without removing
the springs and then refill the drums with new grease. It is most important
that all the old congealed grease be removed from the springs; if this
is not done then the springs become oxydised and, in time, break ; and
it is also important that the paraffin should be dried off. This operation,
so far, may seem delightfully simple and straightforward, but assuming
that you managed to take out the springs without receiving a black eye,
and have cleaned both springs and drums thoroughly, you may have to
give up the task of replacing the springs in disgust. It is a job that only
becomes easy once the knack of doing it is learned—much in the same
way as obtaining that final gloss when french polishing. That is one reason
why the overhaul of the drums is best left to those experienced in handling
them.

The ratchet and pawl on the winding gear should next receive a little
attention, though it is unlikely that this part of the mechanism will require
anything more serious than a good clean up and lubrication. The worm
on the winding shaft will need to be washed and examined for burrs,
and if necessary treated in the same way as the other gears mentioned
previously.

Reassembling.—There is nothing in the reassembly which calls for
any special mention, apart from the oiling of all bearings and frictional
contacts, until it is time for the governor spindle to be replaced. Here
a little extra care is necessary in order to get the teeth of the governor
worm meshing properly with the wheel on the turntable spindle.
Practically the whole of these adjustments depend upon the correct
aligning of the spindle in the end bearings. Notice that the holes in
these are eccentrically located. The governor spindle must be placed
in position between the bearings and these patiently adjusted so that
there is just a little freedom between them when the spindle is moved
backwards and forwards. There must also be a small amount of freedom
—or backlash—between the worm and worm-wheel when the spindle is
twisted slightly. This is to ensure that the teeth are not too deeply in
mesh, otherwise the movement would be sluggish. On the other hand,
if too much play is allowed the motor may become noisy. For these
reasons it is sometimes a temptation to make the adjustments with the
motor running. But do not do it. It is asking for a nasty mess; for if
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the governor worm comes out of gear the springs will take charge in a
startling fashion and you may find yourself with bleeding fingers and
the gears on the motor ruined.

Having patiently adjusted the end bearings to your liking, the next
operation is the refixing of the governor pad. The most important point
here is to allow this to project from the clip by the correct amount so that
when the speed regulator on the motor board is set to 78 the turntable is
running at 78 revolutions per minute. One method of ensuring this is
to set the regulator pointer at 78 and place a stroboscopic speed tester
(see page 64) on the revolving turntable.  This tester can only be used
by those who have alternating current laid cn. The governor pad must
be adjusted until the pressure on the governor disc is such that the
stroboscopic spokes appear to be stationary when the turntable is il-
luminated by electric light and with the regulator pointing to 78. For
those who have gas or D.C. lighting the best method is to use one of the
mechanical speed testers, like the Columbia and H.M.V. models, and
adjust the governor pad until the correct pressure is found. It should
be noted however that on some motors an eccentric cam arrangement is
provided so that the setting of the regulator can be adjusted independently
of the governor pad.

E&LAR"ES x“THD MOTOR GREASE
F1G6. 13.—The H.M.V. Spring Motor.
A, End Bearing ; B, Governor Spindle Worm ; C, Governor ;
D, Turntable Spindle Worm Wheel; E, Governor Plate ; F,
Governor Pads; G, Turntable Spindle Worm ; H, Driving
Wheel ; I, Winder Gear.

Having settled this little problem, the teeth of the governor and
winder worms, the worm wheels and other gears must be smeared with
motor grease, a little machine oil dropped on the governor pad and every
bearing re-oiled with light oil. The turntable should then be placed in
position and the motor wound up and run down several times. It will
probably be necessary to make slight readjustments to the end-bearings
and governor pad until everything runs silently and smoothly.

Insulation.—Finally comes the remounting of the motor on to the
motor board. However silent the motor may be when held in the hand,
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you will find that unless a little care is exercised when refixing it on the
board it seemingly develops mechanical noises. The only way to overcome
this is to insulate the motor completely from the motor board. On most
gramophones the motor is partly insulated by thick rubber washers placed
between the board and the motor frame. This, in many cases, is not
sufficient. Mechanical noise can be considerably reduced by inserting
rubber washers between the heads of the fixing screws, and the board
or plate (if the motor is mounted on a metal plate) and also by covering
the screws themselves with rubber sleeving. Some * fans " even fasten
strips of rubber round the edges of the motor board, so that the board
itself rests on rubber. These extra precautions are well worth while.
The tightening up of the motor fixing screws should be done gradually
so that the turntable when revolving is as nearly parallel to the motor
board as is possible. If the turntable does not run true, to test see if it
fits on the spindle nose snugly by pressing lightly on the outside edges.
If it rocks a considerable amount there is no remedy which the ordinary
layman can apply without returning it to the maker or sending it to the
motor mechanic. But if there is only a little * play ”’ the turntable can
be “ ground on " by rotating backwards and forwards on the stationary
spindle to which a small amount of fine carborundum paste and thin oil
(Wakefield * Oilit”” is excellent) has been smeared. Grinding paste
can be obtained from most garages where it is used for grinding the
valves of motor cars., This operation will necessitate the dismantling of
the turntable spindle again, as otherwise there is the danger of spraining
the delicate governor springs. Some turntable spindles are fitted with
a cotter pin which engages in a slot in the turntable *“ boss”’ when in
position. Others rely entirely on frictional contact between the tapered
faces for the drive. With cottered spindles the cotter will have to be
removed, either with pliers or knocked out with a small flat nose punch
and hammer before the grinding operation can be attempted. If you
find it necessary to resort to the hammer and punch make quite sure that
the cotter is not screwed in and be very careful to support the spindle
on both sides of the cotter, otherwise you run the risk of bending the
spindle end. Be careful, also, not to bruise the spindle in any way. When
the turntable fits the spindle to your satisfaction there should be no
wobble however slight. Wash the spindle and turntable boss thoroughly
with paraffin and remount the spindle and motor as previously indicated.

If the turntable itself is warped and consequently does not run true,
then there is no remedy which an amateur can apply to correct it. Indeed,
manufacturers have difficulty in producing turntables that remain abso-
lutely true. In many cases they are true when they leave the factory,
but they warp after being in use for some time. )

These irregularities and possible remedies are by no means the be-all
and end-all of the motor troubles, but they are—apart from spring troubles
—the only ones that the average man can undertake with any assurance
of success, that is, of course, assuming that he possesses an elementary
knowledge of mechanisms.

The Tone-arm and Record Wear.—One of the causes of premature
record wear can sometimes be traced to the lateral movement of the
tone-arm. Anything which tends to create side-pressure (see page I0)
by impeding the movement of the arm across the record, such as a poorly
designed automatic stop, or a stiff back joint, must be avoided at all costs.
Here a word of warning is necessary ; a very loose back joint will also
cause side-pressure and premature record wear. It is quite a simple
matter to overhaul the back joint. The tone-arm must be taken off the
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back board and the small grub screw, to be found in the base casting,

removed. It should then be possible to withdraw the ball race. (Take

care not to lose any of the balls). Wash these, the whole of the base

and body of the tone-arm in clean paraffin and allow to dry thoroughly.

Then, if possible force a little motor grease into the forward joint of the

tone-arm and add a few drops of thinoil. The air tightness of the tone-arm

joints is most easily tested by closing up the base of the tone-arm with

the palm of your hand and then blowing tobacco smoke down from the

sound -box end of the arm. There should be no leakage of smoke through

the joints. Next apply a liberal amount of motor grease to the race and

set the balls up in the grease. This will hold them in position until the

race has been replaced and the grub screw screwed home. A small

quantity of oil can be applied with advantage. The tone-arm is now

ready for replacing, and when this is being done particular care must be

taken to get the joint between the horn and the tonme-arm absolutely

airtight by smearing this also with grease. With the automatic break

still disconnected and sound-box folded back it should be possible to

blow the tone-arm across the turntable. With a tone-arm of the

“ Crescent " pattern where there is no forward joint it is impossible to

blow it across the record. The reason is obvious : the end of the tone-arm

is only supported when the needle is on the record. However, whether

it is possible or not to blow your particular tone-arm across the record,

this criterion must be accepted as an indication of the freedom required
before the adjustments to the back joint are considered satisfactory.

Sound-boxes—One of the most frequent complaints about sound-

boxes is that of buzzing or chattering in the loud passages of a record.

This can be caused by (1) a cracked diaphragm, (2) a “ tired ”’ or kinked

aluminium diaphragm, (3) a loose joint between the stylus bar and

diaphragm, (4) the breaking away of the wax usually found on this joint,

(5) loose or too tightly adjusted end pivots in the case of pivoted stylus

bars, (6) perished or hard rubber gaskets, and (7) the bad fitting of the

sound-box on the tone-arm.

(1) The only remedy for a

cracked mica diaphragm is

a new one. When fixing

this to the stylus bar it is of

the utmost importance to

see that the face of the

stylus bar end is parallel to

the face of the diaphragm

when mounted between the

gaskets. Otherwise the

mica will crack, The nut

which holds the diaphragm

in position on the stylus

bar must screw into the flat

of the stylus squarely and

Sho'.‘lld have as l.lttle ANASS 5 P, 14.—Diagram of a Composite Sound-box.

(weight) as possible; ex- A'is the air chamber behind the dia-

cessive mass here will have phragm ; B is the joint between the stylus

5 bar and diaphragm ; C is the casing or
the effect of making the back-plate ; D is the diaphragm ; G,G'

i are the rubber gaskets between which the
Tep roduction coarse and diaphragm is mounted ; L,L." are the pivot
uneven. The nut must be lock-nuts ; N is the needie socket; O is
screwed up until the diaph_ the outlet to the tone-arm ; P,P' are the

2 ivots ; S is the upper arm of the stylus
ragm is firmly held and a i e i
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little wax compound consisting of two parts, by weight, of
beeswax and one part resin dropped on the joint. Alter-
natively put a piece of the compound about the size of a
pin’s head on the nut and touch it with a hot bradawl or
long nail so that it melts and runs around the joint. Turn
the box over and treat the other side of the joint in a similar
manner. When placing the diaphragm into the sound-box
body, care must be exercised to ensure that no part of the
periphery of the diaphragm touches the shell of the sound-
box. If it does not clear all the way round, it is more than
likely that the sound-box will buzz. If it does not do so at
first, it will as the gaskets get older.

(2) As with a cracked mica, the only sure cure for a “ tired ”
aluminium diaphragm is a new one. If the joint between
the stylus bar and diaphragm is by means of a small nut and
screw, as in the Limit sound-box, then the remarks about
replacement mentioned in connection with mica diaphragms
apply in this case. If, however, the diaphragm is fixed to the
stylus by means of a rivet, as in the Meltrope sound-boxes, a
new stylus bar with diaphragm already mounted must be ob-
tained from the makers. The joint must be examined minutely
to make sure that there can be no possible rattle. Both sides
of the joint must be treated with wax as in No. 1.

(3) The remedy for this is obvious. The nut or rivet, whichever
it may be, must be carefully tightened and waxed.

(4) The cracking or breaking away of the wax round the stylus
and diaphragm joint is one of the most common causes of
blasting and buzzing. Very often a sound-box can be cured
of this distressing complaint by holding it, aperture downwards,
about six inches above a lighted match until the wax begins to
soften—it must not be melted. More obstinate sound-boxes

will need new wax entirely,
and in that case it is safer
and more expedient in the
long run to remove the
diaphragm from the box,
clean off the old wax from
both sides and remount again
in the manner described
earlier.

The illustration Fig. 14 is
of a composite sound-box
in which the stylus bar is
mounted on pivots. Figs. 15
and 16 are of a modern
commercial sound-box—the
Meltrope—in which the stylus
is mounted on four steel
balls. It will be readily
seen by referring to Fig. 16
how the cover of this box
forms the springs for the

F16. 15.—A modern sound-box in which the spring recovery of the Stylus
front cover forms the springs for the spring T < A
recovery of the stylus bar. bar. he two points
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in Fig. 15 correspond with the points A in] Fig. 16.

(5) Sound-boxes in which the stylus bar is mounted on end pivots
are usually more prone to buzz than spring or ball-mounted
stylus bars. The reason is that the pivots wear slightly and
thus work loose ; changes of temperature also affect the setting.
The pivots should be delicately adjusted so that there is no end
play and yet the stylus bar must be free. Too tightly adjusted
pivots are just as bad as loose ones. Any one who understands
metal turning and fitting will know at once how to adjust
these pivots to a nicety. Be careful to see that the pivots do
not slip when tightening the small lock nuts. Apart from
buzzing, one effect of too tightly adjusted pivots will be to
limit the response of the sound-box to both high and low
notes.

(6) If you have any reason to
suspect the rubber gaskets of
the sound-box replace them
immediately. Hard or perished
gaskets give a hard tone and
cause an extraneous whistle. It
is essential that soft pliant
rubber be used. When the
gaskets are placed in position Fc. 16.—Diagram showing four ball
there should be no gap between suspention ol s e plate of
the two ends, neither should sound box shown in Hig. 15
they overlap ; they should be of the exact length required to
go round the inside of the back plate.

(7) In this case the joint can be made air tight by thin rubber
wrapped round the neck of the sound-box in continental type
boxes, and on those with bayonet type fittings the tone-arm
end can be covered with thin rubber, or preferably a smaller
bore rubber ring can be inserted in the back plate aperture.
An air leak at this juncture of the acoustic system will
have devastating effects on the tone. The volume will be
reduced, the tone will become backward and more important
still there will be a loss of low notes,

Conclusion.—Other points that have an adverse effect on records and
reproduction are bad alignment, an instrument that is not level, too
large or too small a needle angle, and a sound-box that, when fitted to
the tone-arm and resting on the record, is not at right angles to the record.
All these are dealt with elsewhere in this little book and all are of vital
importance.

The tuning of sound-boxes is best left to the experts as it is a matter
which calls for a great amount of experience and fine judgment ; it is
not to be learned in a week or even a year. All the points about the
levelling of your instrument, the freedom of the tone-arm, faulty
automatic breaks, or anything which tends to retard the lateral move-
ment of the tone-arm across the record are especially commended to
fibre needle enthusiasts, In many cases the constant breaking down
of fibre and non-metallic needle points can be traced to one or other of
these defects. A motor which is irregular in speed also imposes extra
strain on the points of all needles.

Finally keep the following rules always in mind. We have mentioned
them before but they are worth repeating.

(@) See that your instrument is level.
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(b) Keep your records scrupulously clean.

(c) When replacing your sound-box on the tone-arm make certain
that the face is at right angles to the face of the record.

(d) Also see that the needle angle is approximately 60 degrees. A
60 degrees set square can easily be made out of stiff cardboard
or alternatively buy one from E. M. Ginn or E.M.G. Handmade
Gramophones Ltd., they only cost a few pence.

(e) Examine the joint between the tone-arm and horn periodically
making sure that it is air-tight. To ascertain this, stuff a
duster tightly into the horn mouth and blow tobacco smoke
through from the tone-arm.

(f) Lubricate the motor at least once in three months. Don’t
drown it.

(g) Keep the governor pad clean and soft.

(h) Keep the gears of the motor free from grit.

(i) Don’t wind up the motor while playing a record.

(k) Don’t start the motor with a flick of the hand or you may
strain the governor springs.
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CHAPTER VII.
RECORDS.
BuYING RECORDS.

It is not an exaggeration to say, despite the increased number of
different makes, that the buying of records has become a totally different
proposition during the last two or three years. The musical press have
taken the gramophone into their domain and now publish authentic record
reviews ; the wireless press have emulated the musical press and even
the daily papers now include record reviews in their columns. But the
most comprehensive of all record reviews are published in The Gramophone
which, by the way, was started with the review of records as its sole object.
Nothing could be more illusory than a mere consideration of titles and
artists in a catalogue, and in the old days one used to have quite a large
percentage of disappointments unless one was in the happy position of
being able to hear records before buying them. Now there is no excuse
for disappointment.

There are several firms who will send records on approval. There
are dealers in many towns who hold monthly recitals of the new issues.
There are also many gramophone societies which do the same. The
B.B.C. broadcasts nearly all the important records in the course of the
month ; these recitals are principally conducted by Mr. Christopher Stone.
But in any case it is always wise to hear the records for yourself in a
gramophone shop if you can. Most progressive gramophone dealers
provide audition rooms or cubicles for these purposes now-a-days.

When you go to buy records, go with a list in your hand or a very
clear idea in your head of the records you wish to try. Notice whether
the records you hear are warped or whether they are swingers. In the
former event ask for another copy of the record which is not warped.
The swinger is a more serious matter ; it means that the hole is not
precisely in the centre of the record grooves. In that case the sound-box
will sway from side to side and the tone will waver just as if the motor
speed was irregular. A record may be true on one side and out of centre
on the other. Never buy a swinger on any account. But do not despair ;
it is quite possible that the assistant will find one that is correctly centred
on both sides. Often, too, the hole is rather large for the spindle of the
gramophone you are using, and in that Case you can move the record
slightly so as to obliterate the swing with a little tap on the rim at the
moment when the sound-box is veering outwards. If the hole is too large
for your own particular gramophone spindle then get a “ Centrelock
made for this purpose by E.M.G. Handmade Gramophones Ltd.

One point about buying records at your local dealer’s should always
be borne in mind. If the dealer demonstrates with steel needles it may
happen, especially if he does not take particular care to keep his instruments
in perfect condition, that the stock of records gradually becomes worn.
Many a record has already received its death sentence before it leaves
one of the less well-managed shops. For this reason it is now becoming
common for the progressive dealer to demonstrate with fibre needles only
using sound-boxes specially tuned for the purpose. In other cases it is
always wise to examine the record for signs of premature wear. Hold the
record slantingly up to the light and see if you can detect any sign of
grey lines in the grooves. If you can, the record is worn, and you will
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be justified in rejecting it. Similarly if you shotild notice any of the major
record faults described in Appendix I you would be well advised to ask for
another copy.

BUILDING UP A RECORD LIBRARY.

The golden rule about records is that the really expensive records are
those which you will not enjoy equally in a year’s time and those which
wear out quickly. The wise man makes his collection laboriously,
methodically, lovingly ; the fool makes his pile of records spasmodically,
irrelevantly, ecstatically. The recording companies make their profits
out of the fools. Long live folly, O wise man, for thy sake !

Cultivate the reasoned enthusiasm of the book collector. Read up
all about a record before you decide to buy it; when bought, treasure
it for the value that you know lies in it. This is not a lecture, but the
outcome of reading letters from dozens of people who have collected
hundreds of records, each one of which is still as precious as when first
bought.

As to the life of records, this is a thorny subject. It all depends on
the particular type and make of record and on the conditions under which
they are played. But the art of recording and the mixing of record
material and the means of reproduction are all steadily improving and these
improvements tend to prolong the life of a record rather than shorten it,

STORING AND CATALOGUING RECORDS.

While you have only a few dozen records, you can help keep them
in albums or small record cabinets like the Rondo, * Popular ” model.
This incorporates a special indexing system and holds fifty 12 inch records.
But when your collection runs into hundreds, you will have to adopt a
system. Probably the best and simplest is that which is described on page
65. But you may not have the time nor the inclination to make this, and
you may prefer to buy a cabinet ready made. There are three or four
different systems, and each has certain points to recommend it. The
E.M.G., the Sesame, the Rondo * Bildup” and the Roladisc are the
best known. The last two store records in an upright position, while
the E.M.G. and the Sesame store them flat but present them upright.

BEST RECORDS.

Choosing records for other people is a thankless business and the
only excuse for these notes is that there are many thousands of records
in the catalogues to bewilder the layman so that a little tentative advice
on the subject may be useful.

The following lists have been compiled by the reviewers of The
Gramophone and represent their particular recommendations of records
to form the nucleus of an * evergreen ™ library.

Is a reminder necessary that a list of this sort is only up-to-date, and
even then is by no means exhaustive 2

ORCHESTRAL AND CHAMBER MusIc.

Moussorgsky : Prelude to Khovanchtchina and Flight of the Bumble
Bee ; Col. DBggo8.
Dvorak : Carnival Overture ; H.M.V. D1796.
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Herbert : Irish Rhapsody ; H.M.V. C1889.

Elgar: Violin Concerto ; Col. L2346-51.

Elgar: Part of Crown of India Suite, and Pomp and Circumstance
March No. 5 ; H.M.V. Digoo.

Delibes : Sylvia Ballet Music ; Col. LX114-5.

Beethoven : Leonore No. 3 ; Col. LX129-30.

Warlock : Capriol Suite ; Decca K576.

Mozart : Finale of Piano Concerto in F ; Parlo. Erriz4.

Schumann : Manfred Overture ; Parlo. Errigr—.

Elgar: Nursery Suite ; H.M.V. D1gg8—g.

Dohnanyi : Suite Op. 19 ; H.M.V. Di1goz, 3, 4. (Connoisseur).

Liadov : Eight Russian Fairy Tales ; H.M.V. D1811-12. (Connoisseur).

Berlioz : Royal Hunt and Storm ; Col. DXo2gr1.

Sibelius : Movements from Karelia Suite ; Col. DX307.

Haydn : Quartet Op. 76, No. 1 Poltronieri S.Q. ; Col. g777-8.

Mozart: Quintet in A, Clarinet and S.Q. ; Col, 2228-32.

Mozart: Clarinet Trio in E flat No. 7 ; (K. 498) N.G.S. 161-2.

Schubert : Quartet Op. 161 ; (Flonzaley) ; H.M.V. DB1373, 4, 5, 6.
(Connoisseur).

Dvorak : Piano Quintet ; Col. LX150-3.

INSTRUMENTA