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To all whom it may cOncer:
Be it known that I, THoMAS B. LLAMBERT,

" a citizen of the United States, residing at

Chicago, in the county of Cook and State ot

¢ Illinois, have invented certain new and use-

ful Improvements in Processes of Producing
Duplicate Phonographic Records, of which

~ the following is a specification.
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This invention relates particularly to proc-
esses by which the ordinary record now used

in connection with phonographs may becopied

or duplicated any number of times, and es-

pecially to the production of indestructible
duplicate-records, all of which will more fully

hereinafter appear. | |

The principal object of the invention is to
provide a simple, economical, and efficient
process of reproducing phonographic records;
and theinvention consists in the process here-
inafter described and claimed.

The accompanying drawing representis a
vertical sectional elevation of one style of
apparatus in which my improved process may
be carried out. o

In carrying out my process I provide a ma-
trix A of the desired size, shape, and strength
and which is preferably cylindrical in con-

- tour and formed of copper which has been
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electrochemically deposited upon a wax eyl-
inder in the manner shown and desecribed in
Patent No. 645,920, issued to me on the 20th
day of March, 1900, and which it is therefore
unnecessary to show and describe in detail
here. The inner side of this copper matrix
is provided, as is shown in the above-named
patent, with a negative of a record-cylinder
provided with a surface having indentations
which correspond with the projecting por-

“tions of the record and projections which cor-

respond with the indentations on the record-
cylinder, and in.order to make duplicate rec-
ords I place within such matrix a blank rec-
ord-cylinder B, formed of celluloid or similar
substance—in fact, it can be formed of any
substance which is susceptible of being sot-
tened by heat and rehardened by cooling.
This blank record-cylinder, which may be
made of celluloid or other desirable material,

is, as above stated, placed within the matrix,

so sothat the record and matrix both rest upon
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a base C, which acts as a closure for one end
of the chamber inside the record and which 1
will hereinafter term the ¢‘record-chamber” b.
A head portion D is next placed upon the
record-cylinder to complete the closing of the
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record-chamber. Anair-tightchamber,which -

I will designate as the ‘‘record-chamber,” is

thus formed within the blank record-cylinder

and between the movable head D and the

base C. This movable head should be of

such diameter as to leave an opening be-
tween it and the matrix when the head is in
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contact with the record-cylinder at a point

within or near the matrix, and the opening
should be narrower than the thickness of
the record-cylinder. The opening will then
be closed and sealed by the record-cylinder
when pressure sufficient to expand it 1s ap-
plied within, and, as will be readily seen,
this opening affords an outlet for the air to
escape between the head and matrix and
from belween the record-cylinder and matrix.
This arrangement of the head and matrix
leaves the matrix to rest loosely upon the
base without anything to hold it unyield-
ingly against the base. The natural irregu-
larities of the adjacent surfaces of the matrix
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and base thus afford a sufficient opening be-

tween the lower end of the matrix and base
to permit air to escape from between the rec-
ord-cylinder and matrix. In fact,in the ab-
sence of anything to hold the matrix rigidly
and unyieldingly against the base—such, for
instance, as a head in unyielding contact
with the opposite end of the matrix—the ap-
plication of the pressure within the record
will forece the air from between the record-

ceylinder and base however regular their ad-
The natural irreg-

jacent surfaces may be.
ularities of the adjacent surfaces, however,

insure a sufficient vent when the relation of

the head and matrix is as described, and a
sear-spindle E is allowed todrop down there-
on. A weighted lever G is provided and

mounted upon the shaft g, which carries a
pinion H, meshing with the rack e, which in
turn operates the spindle above named, and
in connection with a stop-serew I determines
the position and the amount of pressure with
which this spindle may rest on the head.
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It is now desirable to soften the record-cyl-
inder so that it may be expanded out against
the indented record-surface of the matrix
and expand the record-cylinder. In order
to accomplish this, steam under abont thirty
pounds pressure to the square inch is forced
into the record-chamber through a supply-
pipe J, which is connected, by means of a
branch pipe J', with a suitable source of
steam-supply. The steam is permitted to es-
cape again out through an exhaust-pipe K,
connected with the outer air by means of the
branch I,
tially uniform pressure within the record-cyl-
inder chamber, so as to by means of its heat
and other actions soften the record and force
1t out against the inner indented surface of

the matrix. After this has been ACCOM - |

plished—and experience teaches the operator
Just how long under certain pressure it takes
the steam to accomplish this result—the
steam-supplyisshut off by means of the valve
J and a supply of cool air under pressure is
permitted to enter through the supply-pipe
J by opening the valve ;' on a second branch
pipe J°, which connects with a source of air
under pressure and keeps up practically the

- Same pressure as heretofore, but leaves the
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valve /o on the exhaust-pipe open, so that all

moisture and steam is blown out of the rec-

ord -chamber, as above described. When
the steam has been blown out, the next step
1s to shut the valve % and permit air un-
der the desired pressure to stay in the rec-
ord-chamber until such blank record is sub-
stantially forced into all the indentations

made by the record on the inner surface of |

the copper matrix. As soon as this has been
accomplished the air-supply is shut off, leav-
ing just enough air inside the record-cham-
ber to cool the same, and the exhaust-valve
kc is opened sufficiently to permit the air to
blow through under certain pressure, and
thus assist materially in cooling the record-
cylinder. ’

When the duplication of the record-cylin-
der has been completed, the spindle E is
raised, the head D removed, and the matrix,
with its duplicated record, removed from con-
tact with the apparatus. The cooling of the
record-cylinder also shrinks it, so that it can
be easily removed from engagement with the
matrix.

W henever desirable or necessary, the outer
periphery of the matrix may be backed by
plaster-of-paris, having a lead or other me-
tallic confining-ring to give it sufiicient ri-
gidity to secure the duplication or reproduc-
tion of the records, and this is very clearly
shown and deseribed in the patent above re-
ferred to.

I claim—

1. The process of
class described, which consists in placing a
blank record-eylinder adjacentto the record-
surface of an indented matrix, then foreing
a supply of heated fluid under

The steam is kept at a substan-

produeing records of the
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[ against the exposed surface of the record-

blank until such record has been softened
and forced into the indentations of the ma-
trix, and then furnishing a supply of cool
fluid under pressure to complete the produc-
tion of the record, and finally removing the

record-cylinder, substantially as deseribed.

2. The process of producing duplicate pho-
nographic records, which consists in placing

~a blank record-cylinderadjacent to theinner

Indented surface of a eylindriecal matrix, then
passing into the chamber formed inside the
record-cylinder a supply of steam under pres-

sure, furnishing a supply of cool fluid under

pressure to blow the steam out of the said
record-chamber, complete the production of
the phonographic record, and finally remov-
ing the record-cylinder, substantially as de-
seribed.

3. The process of producing phonographic
records, which consists in placinga blank rec-
ord-cylinder within and adjacent to the in-

dented record-surface of a cylindrical matrix

and closing the ends of the record-cylinder

80 as to provide an interior chamber, next

furnishing a supply of steam under pressure
to such chamber and permitting it to blow
through so as toprevent or minimize the con-

densation of the steam, furnishing a supply
of air under pressure to complete the produc-

tion of the record, and finally removing the
record-cylinder, substantially as described.

- 4. The process of producing records of the
class described, which consists in placing a
blank record-cylinder adjacent to the mold-
surface of a matrix in position to provide an
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outlet-opening communicating with the space

between the record-eylinder and the matrix,
then closing the ends of the record-cylinder
without closing the opening communicating
with the space between the record-cylinder
and matrix, then applying fluid under pres-
sure within and heat to the record-cylinder,
and then applying a cool fluid to the record-
cylinder, and then removing the record-cyl-
inder, substantially as deseribed.

9. The process of producing records of the
class described, which consists in placing a
blank record-cylinder adjacent to the mold-
surface of a matrix in position to provide an
outlet-opening communicating with the space
between the record-cylinder and the matrix,
then closing the ends of the record-cylinder
without closing the opening communicating
with the space between the record-cylinder
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and matrix, then applying steam under pres-

sure within the record-eylinder, and then ap-
plying acool fluid tothe record-cylinder, and
then removing the record-cylinder, substan-
tially as desecribed.

6. The process of producing records of the
class described, which consists in placing a
blank record-cylinder adjacent to the mold-
surface of a matrix in position to provide an
outlet-opening communicating with the space
between the record-eylinder and matrix, then

pressure i closing the ends of the record-cylinder with-
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out closing the opening communicating with 1 and then removing the record, substantially

the space between the record-cylinder and
matrix, then applying fluid under pressure to
the record-evlinder and then removing the

record-cylinder, substantially as described.

7. The process of producing phonographic
records, which consists in placing a record-
blank adjacent to the mold-surface of the
matrix in position to provide an outlet-open-
ing communicating with the space between
the record-blank and the matrix, then ar-
ranging a movable head adjacent to the rec-
ord-blank so as to form in combination with
such blank a chamber without closing the
opening communicating with the space be-
tween the record-blank and matrix, then ap-
plving fluid under pressure withiu the cham-

ber to complete the production of the record,

as described. -

8. Theprocessof duplicating recordsof the
class deseribed that consistsin placingablank
record-cylinderadjacent tothe record-surface
of a matrix, supplying heated fluid against
the exposed surface of the blank record-cyl-

inder until such cylinder has been softened,

then furnishing a supply of cool fluid under

pressure to said cylinder to complete the du-

plication of the record and finally removing
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the record -cylinder, substantially as de- 30

seribed,

THOMAS B. LAMBERT.

Witnesses:
THOMAS . SHERIDAN,
Briaxn F. PHILPOT.
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