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. 'The object, of my invention is. the prodic-
tion-of a phonograph-blank suitable for re-

-, ceiving a cut record corresponding accu-
15 v k 4
. Deous surface variations or disturbances, so

“that no sound will-be reproduced other than
that representative of the true record. When

- a.matrix or mold is used 5o as to faithfully

' 20 copy such a master as I'shall describe, the

resulting duplicates obtained from the ma- |
trix or mold by well-known processes are.
" superior to.records as now made, whether

. : original or duplicate, in a number of respects,
‘25 which will be peinted out. -~ = .
I find that in. order to produce an abso-

lutely, ‘perfect master from which a corre-

sponding matrix or mold can be subse-

material "or substance which -is ‘perfectly

: O - e
3 amorphous and without-crystallization,. that

is uniform in structure, at least for a suffi-.
cient depth within its surface to receive the-
% record; that has sufficient adhesion to permit -

3 5 a-substantially continuous shaving to be cut
o bg'i,tl__le recording device, and that, finally, is
" ofisuéh

h'a character as to be readily cut by

- the tecorder in order that the latter may
¢+ form @ perfectly smooth record; which while
" 4 Tepresentative-of the true vibrations shall

materials' produce scratching and.ot er ex-
traneous sounds.. ‘When ‘a material of this
.character is“employed from which to con-

relatively soft chardcter much:less power. is
required to'cut it, so that all of the sound-
-+ vibrations will be recorded, even those repre-
5¢ senting the very weak overtones of musical
""" instruments; also, that the depth of the

record:can be considerably increased, so as to-

thereby permit very loud sounds.to be re-

' PHONOGRAPH REC

" 7. -Specificatioii of Ltters Patent, '

s Llewellyn: Park, Orange, in the county, ‘of
5 Essex. and. State 'of New Jersey, have -

honograph Records or Blanks, of which
his-application is a division of 4n épp.lié

‘| alcohol and.in hot water. and
.soda soap and in.the manipulation of this

rately to sound-waves and free from extra-

s quently made it is.necessary to employ a.

Aot possess ‘superfluous surface variations.

that at the present. time and.with present| made, The blank after it has bec¢ome cool is

‘struct, the master, I find: that owing to its
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b whomy it ers V‘éor(‘léd 'Without danger of the recorder vi-
At known that I, THoMAs A. Epison, a’

brating clear of the surface, and, finally, that 5
a perfectly smooth record will be cut, even

_when very deep,with a substantially con-

tinuous chip, s0-as to entirely eliminate the
scratchy sounds now due to the mere cutting
of the present material. o o

. Preferably the invention consists in the em-
ployment, for the manufacture of the master,
of a neutral or nearly neutral -s0ap soluble in
by preferencea

use in receiving a sound-record.
Reference is hereby made to the accom-

material to put it into the required form for

‘panying drawing, which illustrates diagram-

‘matically a master-record embodying one 7o

form of my invention. , S
In carrying the invention info effect I pre-
fer'to proceed as follows: Any of the finer
qualities of the soaps of commerce are cut in
thinslices and, if necessary, are dried. Some
of these soaps—Iike Pears’ soap, for exam-

5

60

65

7'5

ple—contain so little water that a special

drying is not necessary. The dry sliced ma-
terial is now dissolved in ethyl.alcohol main-
tained in a heated state by hot water—in a

is ‘nearly saturated. A small _quantity of -
water is added to-clear the solution, which is

then filtered through a fine cloth in & funnel
heated by a surrounding water-jacket. The

-filtered solution is now heated in any suitable

way until enough alcohol is evaporated to re-
sult in the production of a viscous mass capa-
ble of being cast into a blank by any of the
well-known_ casting processes now used' for
manufacturing phonograph-blanks. = These
blanks may be_either disk- like or eylin-

 drical or of other form, according to the

particular kind of records. which aré to be

8o
‘water-jacket, for instance—until the aleohol
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hard and firm enough to maintain its shape. -

under normel conditions, its: hardness ‘de-
ﬁendi'ng upon the amount of water ynd alco-
ol.rémaining in the material. ~Blanks made .
in this way are now turned roughly to. their
approximate desired.size and are allowed to
season in & warm room for several days; dur-
ing which they become gradually har ler, due
to further loss .of aleohol and ‘water.” The
blanks are then ready for use after théy haye 1
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been turned to the proper size for receiying -
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the record. Phont raph-ilanks made in
this way arc transparent, porfectly amor-
phous, non-crystalline, and-uniform. n strue-
ture throughout, and they are capable of re-
ceiving a record of sound-vibrations wiiose
track 1s perfoctly polished. ‘In these respects
blanis or records made as I now suggest ars
distinguishied from blanks or records made of
the'recording material now universally used,
since the latter is not soluble in water, is very
hard and semicrystalline, and results in:the
formation of & record which «u reproduction
produces scratelly snd extra:isous-sounds in
addition tothose constituting ti:orecord itself.

Phonograph-blanks produced as I suggest
are now used for receiving a sound-record
made in any suitzble sound-recording ma-
chine, either of ihe phonograph type, in
which a record of varying depth is formed, ox
of the gramophone type, in.which a sinucus
record of substantially uniform depth is
formed. In the making . of original records
at the present time, whether for use as mas-
ters or not, the ordinary wax-likeé material is
quite {riable, so that the material is removed
by the recorder in the form of short chips.
The removal of the material inthiswaymakes
the record-groove quite rough, and this
roughness of the record-groove is materiali;
increased if the recorder cuts too deeply into
the material. Consequently at the present

time very loud records are mcre scratchy

than softer ones. With my improved re-
cording material as used txv me, owing to its
relative softness, the recurder .cuts out a
practically continuous shaving and makes a
perfectly smooth track, and this is trué even
if the cut of the record is quite deep. Couse-
quently by the use of the new material T am
enabled to employ recorders having a diam-
eter as low as .015 of an inch, whereby I am
enabled with no increase in the power used to
cut a record at least twice as deep as is now
possible with the recorders of standard size—
namely, about .040 of an inch in diameter.
‘The new material I find is too soft to per-
mit of direct reproduction by a reproducing
device, since the small waves will be imme-
diately obliterated by the reproducer. I
therefore use a record obtained as described
as a master, from which to construct a ma-
or mold. To this end therefore I first
provile the master with a conducting coat-
ing, preferably by a process of vacuous de-
posit, as described in my Patent No. 713,863,
dated November 18, 1902. The coating
thus formed is extremely thin and is so uni-
form that it follows all the variations of the
record, however minute. Besides this, s
conducting coating if applied in this way is
so smooth and polished that when incorpo-
rated in the record-surface of the matrix or

Wi

mold it will not of itself produce any extra-:

neous sound. Having coated the master
with a conducting-film, I now electroplate

839,372

copper thereon until & layer of the desired’
thickness is secuted, after which the original
master is removed, either by shrinking or
dissolving i out. ~ The matrix or mold is now
preferably backed up by & protecting-shell
avd is used for the production of duplicates
in 2ny well-known way, forined of the usual
hard wax-like materials. For instance, the
matrix or mold can be employed for making
duplicates by an expanding process, as spe-
cifically described invany Patent No. 713,209,
dated November 11, 1602, in which a blank
is engaged loosely with a matrix-and expand-
ed by heat and pressure to take an impression
therefrom, after -which the duplicaies are
contracted radially, so as to clear the record
on the matrix, from which they aré then re-
moved, or in connection with & casting proc-
ess, ov deseribed inmy Patent No. 667,602,
dated Tsbruary 5, 1901, in which miolten
wax-lik. material is introduneed into a mold
and allowed to set therein, .aftér which the
resulting duplicate is contracted, so 'as to
clear the record -on the meld, from which it
is then removaed] or in connection with any
other desired process by which a duplicate
record can be obtained from a matrix or
mold. In any event the duplicates so pro-
duced will be supericr to those made at the
present tune from the matrices or molds se-
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cured fromr masters composed of the usual =

hard wax-like material in the following re-
spects: First, owing to the amorphous, non-
erystalline, .and uniform’ character of the
master the record formed therein will be free
from extreneous sounds, and this will also be
true of the resulting duplicates; second,
owing to the fact that the master 15 formed
of comparatively soft material the record

~made thereiir is more nearly representative

of the sound-vibrations than is possible with
harder materials, so that the resulting dupli-
cates will more faithfully reproduce the origi-
nal sounds, including ewven the finer over-
tones of musical instruments; third, owing
to the ease with which the material can be:
cut the record formed in the master can be
made very deep, so that the reproductions
obtained from the resulting duplicates will
be correspondingly increased in volume.

While I have described as the preferred
material one formed by the dissolving of a
soluble soap, by then clarifying the solution,
and by finally evaporating the solvent, it will
beunderstood that other soluble, amorphous,
non-crystalline, and uniform substances ma
be employed in addition to soap, by which.
harder or softer blauks can be obtained.

Having now described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is 8s foliows:

1. A phonograph record or blank formed
of a perfectly amorphous, solidified, water-
soluble soap, substantiaily as set forth.

2." A master for use in the production. of
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' ‘matrices or molds, comp:

~ soluble soap and carrying a-smooth. nohshed
‘gound-record” groove free. from extraneous
-5 vana,mons, substantially as set forth. -

'3. A phonograph record or blank com- |

‘posed of % soap hard encugh to receive a pol-
.- 1shed -surface from a cutting tool or stylus,
but not hard enough to be capa.ble of repro-

Fnsmg a suitable tab-'
let formed of a perfectly amorphous, water--

ductmn by direct. engagement ofa. reprodue— to
1ngrstylus , substantially as set forth. T

his specification signed and mtnessed
thxs 28th day of April, 1905.

 THOS, A EDISON

W1tnesses '
Frank L. Dmn,
ANNA R. KLEHM
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