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' Toﬁ' all ??zluh'ém it may concern:

- Be it known that I, JoNas W. AYLSWORTH,
a citizen of the United States, residing at

223 Midland avenue, Kast Orange, county
of Essex, and State of New Jersey, have in--
vented a certain new and useful Method of

Duplicating ‘Sound-Records, of- which the
following is a specification.

My invention relates to an improved

method for duplicating sound records from

‘matrices ‘or ‘molds by the expansion of a
‘blank, and is adapted particularly for the

- making of records from relatively hard
- material, such as hard rubber, celluloid and

15

‘similar compositions, although the invention
may beused for makingrecordsfrom wax-hke

compositions, such as those now employed

~ in the art of making duplicate phonograph
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25

- records by a molding operation.

The object of the invention is to provide

~ a simple and effective method for the pur-
pose. o o .
" In order that the invention may be better

understood, attention is directed to the ac-
companying drawing, forming part of this

. specification, and in which I illustrate a

_ carrgmg out my invention.
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sectional view of an apparatus suitable for

interior with a negative impression of the

record to be duplicated and being of any de-

 gired thickness. Provision is made for

35

. alternately hea,tin% and cooling the matrix
or mcld, preferabl sur g b
‘same with a coil 2, embedded in a jacket of

y by surrounding the

lead, or other fusible metal. - Steam (satu-

- rated or super-heated) for heating the coil,

~ or water for cooling the same, are admitted

40

through the pipes 4 and 5 respectively,-and
 having suitable controlling valves therein,
asshown. The valved outlet 6, permits any

 water or condensed steam to be ‘drawn off

45

from the coil at the bottom thereof. The
matrix or mold is seated on a suitable base
7, and may, if desired, be permanently con-
- nected to the same; ;saicip

base is carried

by a frame 8 having an upper member or

.50

arm 0. Engaging the top. of the mold is

a cap 10 adgptécf to. be firmly clamped in

. Ela,ce in any suitable way, as for example,

y a cam 11, carried by the arm 9. 'The

' cap 10, is provided with a flexible expander

12, made preferably of rubber, adapted to

The matrix or mold 11sof the common typie'
now used in the art, being provided on 1ts

|

|

55 fit within the matrix or mold, and to leave l and sufficiently hard material

{

!ﬁcat_ed on extremely thin blanks, which can

sufficient space for the reception of the blank

on which the record surface is to be 1m-

pressed. Connected with the interior of
the expander 12, is a flexible pipe 13; leading
to the chamber 14 of the vacum valve. A

pipe 15 connects the interior of the matrix
or mold with the chamber 14. The vacuum

60

valve 16 is an ordinary three-way valve and

when in the position shown, connects the
vacuum pipe 17 with the pipes 13 and 15 so
as to exhsust the air from the mold and from
the interior of the expander 12.

65

When the
vacuum valve is moved 90 degrees clockwise,

it connects the vacuum pipe 17 with the pipe -

15 only, and when moved to a further ex-
tent of 90 degrees, it ciuts off the vacuum
ipe 17 entirely, as will be understood.

he vacuum pipe 17 is connected to any
suitable source of vacuum, preferably an

ordinary exhausting pump. |

To provide regularity and ray id_ij;j of oper-
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ation, a reservoir is preferably interposed

between the exhausting pump and the du-
plicating apparatus, so as to permit the
necessary exhaustion to be quickly ob-
tained, and also to permit a number of duph-
cating machines to be connected with the
same reservoir, as will be understood.

80

A valved pipe 18 connects with the pipe 13

‘above the vacuum valve and may be open di-
rectly to the air or may be connected with a
source of compressed air, as may be neces-
sary when the materials to be duplicated are

but slightly expansible. Another valve 19
below the vacuum valve permits atmos-
pheric air to enter the pipe 15. The blank

20 may be made of any suitable material
softened or rendered plastic

capable of being sot _
or semi-fluid by heating (such as hard rub-
ber, celluloid, shellac composition, or the or-
dinary wax-like materials of which duphicate

phonograph records are now made) and of

any desired thickness. By means of my in-
vention, records can be effectively duph-

be subsequently mounted on any suitable

890
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and permanent support, as for instance, by

‘making the blank slightly tapered, so as to

engage the support frictionally: Or, in-

stead, the blank may be a composite struc-
ture formed of a.suitable base of paper, fab-.
ric, rubber composition, or similar material

105

capable of ‘moderate expansion without -
rupture, and carrying a coating of a smooth -

(such as cel- 110
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| than Wbii.la be secured if the setting of the

" luloid or similar substance, capable of being wot
material was brought about- after detach-

60 _ i
~ tightly compresséd against the bore of the
 matrix; so that the material is set and be-

. softened by heat) on its outer surface. Prei-

“erably the bottom of the mold 1s constructed -
so as to swing downwardly as shown to per-
‘mit the blank to be. introduced, and the
. finished record to be withdrawn, suitable
© means being provided to rigidly lock the

- bottom in its elosed position during the du-

- plicating operation.
very slightly

10

, y smaller

- natrix or mold so as to be readily intro-

- duced therein surrounding the expander, as
~ shown. The matrix or mold is now heated
. (or it may be heated: before the blank 1s in-
B

- : __  e?ua_,lize the pressure on the expansible walls
25 of the .
© um to the: interior of

the expander. By thus applying a vacu-
the matrix or mold, 1

effectively exhaust any air, or gas, or mois-
 ture from between the blank and the record

. guiface of the matrix, so that when the blank

~ Furthermore, this exhaustion of the air film

 tained whether the blank is relatively thick.

without the necessity of
the blanks in any way and the result s ob-

- oris very thin. The vacuum valve 16 1snow

40

~ moved clock-wise 90 degrees, so0-as 10 atill
 maintain the exhaust connection to the pipe .
15, and the valve of the pipe 18 is open. to
permit: atmospheric air or compressed alr to

 enter the expander 12, thereby expanding

- the flexible walls of the latter and forcing the
 blank intimately into éngagement with the

~or that softens only shightly, I preferablyuse

50
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~rapidly chill the matrix and also the surface
of the record in contact therewith. This

- .This results in a sharper and more _ Wit
165 nent impression on, the resulting duplicate | low flexible eixpané’e_f,_ exhausting the

compressed . air in the expander, or super-
heated steam in the coil 2, or both, for efiect-

ing this operation, but with thin blanks of
celluloid, or similar material, atmospheric
§ _Ere’ssure will be sufficient.

as been thus expanded into engagement

with the matrix and is-held closely in such
the inflation of the. ex-
pander 12,  turn off the steam in the coil 2

engagement by

and admit.cold water to the same, so as to
chilling- takes ‘place while the record 18

comes fixed while in such engagement.
perma-

Bppallen S )

" The blank 20 is made
‘than the bore of the

|

|

. Furf ilm: | ters Patent is as
- Dbetween the blank and matrix is-effected |
| sealing the ends of -

After the blank |

.

-

I 4

‘substantially as set forth.

ment of the record from the mold. Prefer- -

‘ably, before the record has.been cooled en-
tirely throughout, but after its surface has

70

been set and hardened as explained, the -

vacuum valve 16 is moved to shut off the
pipe 17, and the valve 19 is opened

vacuum

to equalize the pressure on the walls of the

-expander 12, the elasticity of whose walls

withdraws the

its normal size. The mold with the reeord

{ ose walls 75 -
expander frcm the record to.

therein is now allowed to col (or an artificial

cooling operation may be performed) where-

understood that I use the expression In its

troduced) by admitting the steam to the coil | by the record will-contract diametrically so 80
2 or in’any other suitable way. This re- | as to free itself from the matrix and be
‘sults in heating the blank so as to-soften its | allowed to be removed by swinging-the mold -
outer face and permit it to readily take an | bottom downwardly. This separation of
o i.mgreSéiﬂﬂ- U 77 | the finished duplicate from the matrix will
20 During the héating of the blank, the vacu- | be facilitated if the bore of the mairix iz 85
"~ um valve 16 is operated to exhaust air | formed with- a very slight taper, as 1s com-
- {from the interior of the expander 12, and' | mon in the art. S
- also, from the interior of the mold, so as to | Although I have referred in the preceding
' ‘deseription to the use of a vacuum, it: will be

90

‘topical sense and mean any-such conditionof =
rarefication as can be commercially gsecured:
by a well designed exhausting or vaecuum

pump. ST
described my invention, what

, follows:—
1. A process of duplicating:

95

30 is expanded it will take a erfectly clear and |; 'H%Wﬂg‘ndw- _ _ .
-~ gharp impression from the record. surface. 'T.claim as new and desire to seeure by Let-

_ yound records .
‘which includes introdueing within a hollow: -
‘matrix a tubular blank of impressionable
' material, introducing within the lank s bol-
l low flexible expander, exhausting the air

100

expanding the blank outwardly into engage-
‘ment with the matrix, substantially as set
forthig' | - LanLially as =
2. A

Lo . Kl

trix and at the same time preventingithe ex-

106

process of duplicating sound. records
which includes introducing within ahollew =
‘matrix a tubular blank of* impressionable

0

45 record surface. “When the blanks are formed | material, introducing within' the blank an
. of material that is expanded with difliculty, | expander, exhausting the air from the ma-

‘pansion of the expander, and themexpanding

‘the blank outwardly into-engagement with
‘the matrix by means of the said expander, 115

substantially as set forth.

3. A process of duplicating sound records
which includes introducing within a hollow

‘matrix a tubular blank of impressionable

material, introducing within the blank a hol-"120
low flexible expander, exhausting the air

from the matrix and from the expander and
‘admitting air into the expander to expand
‘the blank into engagement with the
4. A process of duplicating sound records
which inclides introducing within a hollow
matrix a tubular blank of impressionable
material, introducing within the blank a. hol-

matrix, .

125

air 130
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-from the matrix and from the expander, and | into engagément with the ma.trii, and cool-

forcing the air under pressure into the ex-

“pander to expand the blank into engagement
~with the matrix, substantially as set forth.

5. A process of duplicating sound records
which includes introducing within a hollow

- matrix a tubular blank of material which

~ 'may be softened by heat, introducin%rl within
- the blank a hollow flexible expand
hausting the air from the matrix and from

er, ex-

~ the expander, heating the matrix to soften

the blank and expanding the blank out-

- wardly into engagement with the inatrix,

LY

substantially as set forth.

6. A process of duplicating sound records
vhich includes introducing within a hollow

- matrix. & tubular blank of material which

- may be softened by heat, introducing within
- the.blank a hollow flexible expan er, ex-

20

hausting the air from the matrix and from |

. the expander, heating the matrix to soften

- the blank, expanding the biank cutwardiy

ing the matrix so as to set the impression,
substantially as set forth. - '
7. A process of duplicating sound records

which includes introducing within a hollow
matrix a tubular blank of material which

may be softened by heat, introducing within

the blank a hollow flexible expander, ex-

hausting the air from the matrix and from
the expander, heating the matrix to soften
the blank, expanding the blank outwardly

1into engagement with the matrix, cooling the
matrix so as to set the impression, and finally
shrinking the resulting

uplicate diametric-

25
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ally to permit its removal, substantially as |

set Torth.

This specification signed and witnessed
this 29th day of Novr. 1905.
JONAS W. AYLSWORTH.
Witnesses: - |
Frank L. Dyer;
= ANNA R. KLEHM.
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