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ADEMOR _ N_. PETIT., OF WATERLOO, NEAR LIVERPOOL, ENGLAND.
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SPECIFICATION forming part of Letters Pa.tent.NG; 750,118, dated J aﬁu&ry 19, 1904. .

Application fled March 25,1903, Serial No, 149,474,

(No model, )

- To all whom it may COnCern:

Be it known that I, ADEMOR NAPOLEON
PETIT, 2 citizen of the Umted States of Amer-
ica, and a resident of Waterloo, near Liver-
pool, county of Lancaster, England, have in-

- vented certain new and useful Improvements

IO

in Apparatus for the Manufacture of Duplicate
Sound-Record Cylinders of Phonographs and
Similar Machines, of which the following is a
spectfication.

Duplicate sound-record cylinders for phon-
ographs and similar machines have been com-
posed of celluloid,and the indented sound-wave
record has been produced upon the exterior
cylindrical surfaces of the duplicate record-
cylinders by pressing the latter within a ma-
trix. These matrices, asis well known, have
been made from original sound-records by gal-

- vano-plastic processes, and the blank celluloid
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cylindershave been then introduced within the
matrices and the celluloid cylinders pressed
by internal pressure with applied heat into

contact with the interior surfaces of the mat-
The celluloid cylinders after becoming
cool are extracted, and the required indented

rices.

curves and markings will have been produced
upon the exterior surfaces thereof. Such is

the ordinary method of manufacture of the

celluloid duplicate record-cylinders, and I
have found by practice that to successfully

carry out the manufacture of these articles it

is essential that the molding device employed
must be of substantial character -on account

ot the high pressure necessary to force the

record-blank against the matrix, the degree

of heat necessary to be applied, and the sud- |

den cooling which the mold hasto undergo.
At the same time the molding device must be
simple in constructlon and be readily made

absolutely air-tight in order to produce a good

result at each operation and to produce a clear

- and perfect impression,while the said molding

apparatus must be capable of being easily ma-

nipulated by comparatively unskilled labor.
My presentinventiontherefore particularly

refers to the improved construction and com-

~ bination of parts composing a molding device

which I have found to be well adapted tomeet.
the requirements of itsuse and whereby there
1S prowded means for allowing of the gradual
escape of air between the exterior surface of

| the blank record-cylinder a,nd the mtermr sur-

face of the matrix and to hermetically seal
the ends of the record-blank within the matrix

‘preparatory to the appheemon of mterlor pres-
“Sure

In order that my invention mey be reedlly

' understood I will deseribe an exemplification
of a construction of my apparatus or device.

Figure 11is a vertical section of the molding

{ apparatus, and Fig. 2 shows by a similar view

a modified construction of the same apparatus.

Thematrixis produced, as usual, by the elec-
trolitic deposition of metal upon an original
cylinder, which latter is afterward removed,

and there 1s thus produced a cylindrical ma-

trix, such as 1, one end of which has an in-
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wardly-bent flange 2, formed integral with the

matrix 1, and this end I will term the “‘base.”
The matrix 1 is supported at its base end by

a metal base-plate 3 of substantial character,

the flanged end 2 of the matrix 1 resting in a
recess in the face of this base-plate 3, whﬂe
the plain end of the matrix (the upper ‘end in
the drawings) rests in a recess 111 the “other
end plate or, as I will term it, the ** top plate”
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4, and the base and top plates may be in the -

form of disks, while centrally through the
dlsks there passes a bolt 5, Fig. 1.

Referring to Fig. 1 of the draw1n0's the
bolt 5 is bored centrally and axially from the
lower end to near about the central part of

30

the interior of the matrix, and from this bore

6 ports 7 are formed_throuo'h the walls of the .
bolt communicating with the interior space 8

of the matrix, and this bore 6 and these ports
7 serve as passages by which fluid-pressure

and heat can be introduced to within the ma-

trix. Such fluid-pressure and heat may con-
sist of hot water or other medium; but I pref-
erably employ steam.

Before the end plates 3 4 are adjusted to
position upon the bolt the blank record-cyl-

inder 9,.of plastic material, such as celluloid, |
1s inserted, and this blank record-cylinder has

inwardly -bent flanges at its ends, one such
flange 10 being wider than the other flange 11.
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The inner perlpherles of the flanges may have

the metal rings or liners 12 fixed upon them,

which permanently and effectively maintain

the diameters of the end apertures of the cyl-
‘Inder, such as I have described in my two
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‘end the integral mwardly-ﬂanﬂ‘ed end of the

patent applications of even date with thls Se-
rial Nos. 149,473 and 149,475.

The wider inturned ﬂanﬂe 10 of the record-
blank 9, with its ring 12, rests against the in-
turned end 2 at the base of the matrix, which
forms a limit-stop for the record- bl'm]{ while
the smaller inturned flange 11 and the larger
diameter ring 12 at the other end of the record-

blank 9 rests against a recess made in the face

of its end plate 4. The record-blank cylinder
9 is of such a diameter that it freely enters the
matrix-cylinder, and a small space 13 remains
between the interior of the matrix and the ex-
terior of the blank.

I have found it to be very useful and con-
venient to have each record-matrix carry a
permanent registration of its title in such a
manner as to cause the title to be similarly
molded upon the blank record-cylinder in the
course of the operation, and then the title so
molded on the record-cylinder remains as
permanent as the sound registration. To this

matrix 2 1s usetul for the registration of the
titles, and to obtain this in a &1mple manner I
Shape the original sound-record of the desired
form at one end and there engrave the title.
Thus in the pr oductlon of the matrix the title
also 1s produced in the flanged end 2 upon
that inner surface with which the flanged end
10 of the blank 9 will lie in contact. In the
same way the name of the manufacturer or a
trade-mark, &c., may be produced upon the
smaller flanged end 11 of the blank by engrav-
ing that portion of the end plate against which
that flange 1s in contact.

In order to form the joints at the ends of the
matrix, I proceed as follows: Upon the cen-

tral bolt 5 and adjacent to the inner face ot
the base-plate 3 there is fixed a flanged collar

14, and located around a s 10111{;161' on this
ﬂanﬁ'ed collar and between the inner face of
the base—plate 3 and the collar 14 there 1s a
oasket or washer 15, of india-rubber or other
suitable mater 1al, for med around its periphery,
with a thicknessoredge tocome against thein-
terior face of the inwardly-—bent flan oe10 ofthe
record-cylinder 9. The inner face of the base-
plate 8 is formed with a recess 16 around the
bolt 5, which when the end plate 3 1s slid
along the bolt toward the flanged collar 14
will tal{e over the shoulder on the latter part.

Means are provided exterior of the base-
plate 8 to press the latter and traverse it with
a sliding motion toward the flanged collar 14,
and %u(,h means may consist of a Wheel nut 17
or the like screwed onto the projecting end of
the bolt 5 and having a suitable washer 18 in
hetween the nut 17 and the base-plate 3, so
that by rotating the nut 17 the base-plate will
be traver Sed leoncr the bolt 5 with a sliding ac-
tion. bringing its inner face against the 1ub—
ber o*asl{et 15 and causing the enlarged pe-
11phel v of the rubber G‘mhet 15 to be pressed
against the inturned end 10 of the record-blank
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9, and so produce an air and steam tight joint.

The opposite end of the bolt 5 is bored. to re-
ceive a shide-plug 19, which 1s rendered inca-
pable of rotation in that bore and which can
be slid in the axial direction of the bolt by
means of a screwed end 20 on the plug 19 en-
gaging a nut 21, bearing against the annular
end of the bolt 5. There. are slots 22 in the
walls of the bolt in the interior of the pres-

sure-chamber 8, and a stud 23 passes through

the slots 22, through the slide-plug 19, and
through the shoulder of a flanged collar 24,
located in the pressure-chamber 8, capable of
sliding motion upon the bolt 5, and the stud
23, passing through the slots and entering the
sliding plug, prevents the latter rotating.

A rubber or other suitable gasket 25 is lo-
cated on the face of the flanged collar 24, be-
tween the top plate 4 and that collar, stmilar
to the rubber gasket before described for the
other end of the device.

The top plate 4 is pressed against the end
of the matrix 1 by a hand-operated nut 26 on

the central bolt, there being a washer 27 located

between the nut and the top plate 4 to form
a secure joint. When so secured, the sliding
plug 19 is drawn outward by revolving the
nut 21, which has a bearing on the end of the
bolt 5, and thus the flanged collar 24 1s trav-
ersed with a sliding motion toward the inte-
rior of the top plate 4, the rubber gasket 1s
pressed between the inner wall of the top
plate, and the flange of the collar and the en-
larged periphery of the gasket 25 is caused
to malke a secure joint between the inwardly-
turned end of the record-blank and the end
plate.

To the projecting lower end 28 of the bolt
5, at what I have termed the ““base of the de-
vice,” a suitable pipe is connected, provided
with suitable valves and a br anch pipe, one
of such pipes being adapted to conduct steam
from a steam- boﬂer which steam may be ad-
mitted when reqmred through the bore of the
bolt and the lateral ports into the interior of
the pressure-chamber to act upon the record-
blank, while also when so required the steam
may be cut off and the operation of the valve
of the second pipe will admit pressure-air from
a suitable pressure-chamber through the bolt
in the same manner. The connecting-pipes
for the conduct of steam and air are not 1llus-
trated in the accompanying drawings; but 1
already described such 1n my prior United
States Patent Specification No. 692,337, Feb-
ruary 4, 1902.

It 'is to be understood, as I have before ex-
plained, that there 1s an appreciable space 13
between the outer surface of the record-blank
and the inner surface of the matrix and this
space would contain air. If there was no out-
let for that air to escape when the record-
blank is closing on the surface of the matrix,
there would be formed on the surface of the
sald blank air holes or depressions, which
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To over-
come this difficulty, I provide a number of
perforations 29 through the top plate 4 to
form air-holes in line with the space between
the record-surface and the matrix-surface and
other perforations 30 through the material of
the matrix itself at the base. I have found
by practice that: when these holes 30 in the
base of the matrix are made small the record
material will not be pressed through enough
to prevent producing the required effect, and
1 would point out that since the pressure fluid
is delivered by the ports 7 about centrally of
the pressure-chamber 8 the air in the space
between the record-blank and the matrix is
forced outwardly toward each end and freely
escapes by the aforesaid perforations.

~In operating with the device for the pro-
duction of the record the blank is inserted
within the matrix,. the pressure-tight joints
are closed by the operation of the devices be-
fore described, the pressure fluid and heat,
such as steam 1s admitted to the pressure-
chamber, the record-blank ; is softened or ren-
dered plastlc and forced outward with consid-
erable pressure into contact with the matrix-
surface, and the air between the surfaces be-
ing brought into contact escapes by the end
perforations aforesaid. :This operation hav-

ing been sufiiciently effected, the steam-pres-

sure 18 cut off and pressure-air turned on and
allowed-to communicate with the interior of

the pressure-chamber, the device is cooled ex-
‘ternally by water or other suitable medium,
which causes a slight shrinkage of the record-

cylinder, and ﬁnally the latter 1S removed
from the device as a finished manufacture.
At Kig. 2 of the drawings I have illustrated
a constructional modification the general ar-
rangement and employment-of which will be
readily understood from the previous descrip-
tion, and therefore I will only now deal with
the points of difference. For Instance, the
central bolt 5 is formed in a 'piece with the
base-plate 3, and the flanged collars 14 and 24
slide freely upon the bolt and are forced, re-
spectively, toward the base—pla,te 3 and the
top plate 4 by a helical spring 31, which sur-
rounds the bolt 5 within the pressure-cham—
ber, and by these means I am enabled to dis-
pense with the slide-plug 19 and the nut 21,
(shown at Fig. 1,) althouo'h I usually employ
the apparatus as described in the latter figure.
IT found requisite, I may in some cases form
pertorations 32 in the top plate 4 and perto-
rations 33 in the base-plate 3 to allow of air
escaping from between the outer surfaces of

~the rubber gaskets and the inner surfaces of
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the end plates of the apparatus.
What I claim as my invention, and de31re to

secure by Letters Patent, is—
1. In an apparatus for the manufacture of

duplicate sound-record cylinders for phono-
graphs and similar machines; the éombina-
tion with an electrodeposit cvhndrlcal matrix

to receive a blank celluloid ¢ylinder having -

inturned ends, an inwardly-extending flange

at the base of the matrix to support the wider

flange of the blank cylinder, a bolt passing
centrally and axially through the blank cylin-
der and matrix, and having :a central axial

passage-way from the external end of the bol

to about the central part thereof, and ports

through the bolt-walls to the 11:1ter10r of the

cyhnder-blank a base-plate near the lower

the flange of the blank, a central aperture in

‘the top plate through which the bolt passes,
“and means for clampmﬂ' the top plate upon.

the bolt to clamp the matrix between the top

plate and the base-plate: of upper and lower '
flanged collars on the bolt an annular elastic

washer between the under gurfa,ce of the top
plate and the upper surface of the adjacent

flanged collar, an elastic washer between.the

upper. face of the base-plate and the under
tace of the other flanged collar on the bolt;

and means for.compressing the elastic Washers |

against the inner surfaces of the top plate and

base-plate, substantially as set forth.
9. In an apparatus for the manufacture of

duplicate sound-record cylinders for phono-

graphs and similar machines; the combination
with an electrodeposit cylindrical matrix_ to

recelve a blank celluloid eylinder having in-
tegrally-inturned ends, an inwardly- extend—-

ing flange at the base of the matrix to sup-
port the wider flange of the blank cylinder
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end of the bolt havmg a clrcular groove Iinits
‘upper face to receive the flange of the matrix,

a top plate having a groove on its under fa,ceJ
to receive the upper “end of the matrix and
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the flange being perforated for the escape of
air from between the blank and matrix, a bolt - .
passing centrally and axmlly throu-:rh the

blank .cylinder and the matrix, and havmcr a

central axial passage-way irrom the external'
- end of the bolt to about the central part there-

of for the entrance of the pressure steam or
alr, and having lateral ports through the walls
to admlt the pressure steam or air to within
the cylinder-blank to force the latter against
the matrix for impressing the blank, a base-

plate near the lower end of the bolt having
a circular groove in its upper face to receive
the mwardly turned flange of the matrix, a

top plate having a groove on its under surface

to receilve the upper end of the matrix and

the smaller flange of the cylinder- blank, and
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having perforatmns through the top plate for

the escape of air from between__ the blank and

the matrix, a central aperture in the top plate
through which the bolt passes, and a nut on

the projecting upper end of the bolt to clamp

the matrix between the top plate and the
‘base-plate; of -upper and lower flanged col-

lars on the bolt, an annular elastic washer be-
tween the under surface of the top plate and

the upper surface of the adjacent ﬂa,nc-'ed col-
lar, an elastic washer between the upper face

of the base-plate and the under face of the
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other flanged collar on the bolt, and means

for compressing the elastic washers against

wal

the inner surfaces of the top plate and the
base-plate to make steam-tight joints between

the latter plates and the flanges of the cylin-

der-blank, substantially as set forth.

3. The combination with an electrodeposit
cylindrical matrix to receive a blank celluloid
cylinder, having integrally -inturned ends
which is to be impressed with the sound-
record, an inwardly-extending flange at the
base of thematrix to support the wider flange
of the blank cylinder, a bolt passing centrally
and axially through the blank cylinder and
matrix, and having a central axial passage-
way from the external end of the bolt to about
the central part thereof, and lateral ports
through the walls of the bolt to the interior
of the matrix, a base-plate having a circular
oroove on its upper face to receive the flange
of the matrix and a central aperture in the
base-plate through which the bolt passes, a
collar fixed on the bolt, an elastic washer be-
tween the collar and the upper face of the
base-plate, and a nut on the lower end of the
bolt to compress the elastic washer between
the base-plate and the fixed collar to make a
tight joint between the base of the blank and
the base-plate; of a top plate having a central
aperture through which the bolt passes, and
having a circular groove to receive the matrix
and blank-cylinder end, a nut on the exterior
upper end of the bolt to cause the top plate
to clamp the matrix, a collar on the bolt op-
posite the inner face of the top plate and ca-
pable of sliding on the bolt, an elastic washer
between the collar and the top plate, and
means operated from the exterior of the ap-
paratus for sliding the collar on the bolt to
compress the elastic washer and so make a
tight joint between the top plate and the blank,
substantially as set forth.

4. The combination with an electrodeposit
eylindrical matrix to receive ablank celluloid
cylinder having integrally - inturned ends,
which is to be impressed with the sound-rec-
ord, an inwardly-extending flange at the base
of the matrix to support the wider flange of
the blank cylinder, a bolt passing centrally
and axially through the blank cylinder and
matrix, and having a central axial passage-
way from the external end of the bolt to about
the central part thereof, and lateral ports
through the walls of the bolt to the interior of
the matrix, a base-plate having a circular
oroove on its upper face to receive the flange
of the matrix and a central aperture in the base-
plate through which the bolt passes, a collar
fixed on the bolt, an elastic washer between
the collar and the upper face of the base-plate,
and a nut on the lower end of the bolt to com-
press the elastic washer between the base-plate
and the fixed collar to make a tight joint be-
tween the base of the blank and the base-plate;
of a top plate having a central aperture through
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which the bolt passes, and having a circular
oroove to receive the matrix and blank-cylin-

‘der end, a nut on the exterior upper end of

the bolt to cause the top plate to clamp the
matrix, a collar on the bolt opposite the inner
face of the top plate and capable of sliding on
the bolt, an elastic washer between the collar
and the top plate, a slide-plug passing from
the exterior upper end of the bolt into an axial
bore-hole therein, slots in the walls of the bolt
below the top plate, a transverse pin connect-
ing the slide-plug and the collar and passing

through the slots in the walls of the bolt, and

a nut on the exterior end of the slide-plug act-
ing against the end of the bolt for operating
the slide-plug to draw up the collar and make
the joint, substantially as set forth.

5. In an apparatus for the manufacture of
duplicate sound-record cylinders for phono-
oraphs and similar machines, the combination
with a cylindrical electrodeposit matrix hav-
ing at one end an inwardly-extending flange
and adapted to receive a blank celluloid cylin-
der having inturned ends, one of which 1s sup-
ported upon the flange of the aforesaid ma-
trix, of a base-plate having a circular groove
in its upper face to receive the flange of the
matrix, a top plate having a groove on 1ts un-
der face to receive the upper end of the ma-
trix and flange of the blank, means for con-
necting the said base and top plates and for
applying compressive tension thereto, annu-

Jar elastic washers against the inner surfaces

of the base and top plates, and means for ap-
plying pressure to the elastic washers to hold
the same against the inner faces of the top and
base plates, substantially as set forth.

6. In an apparatus for the manufacture ot
duplicate sound-record cylinders for phono-
oraphs and similar machines, the combination
with a cylindrical electrodeposit matrix hav-
ing at one end an inwardly-extending flange
and adapted to receive a blank celluloid cylin-
der having inturned ends, one of which 1s sup-
ported upon the flange of the aforesaid ma-
trix, of a base-plate having a circular groove
in its upper face to receive the flange of the
matrix, a top plate having a groove on its un-
der face to receive the upper end of the ma-
trix and flange of the blank, means for con-
necting the said base and top plates and for
applying compressive tension thereto, annu-
lar elastic washers against the inner surfaces
of the base and top plates, upper and lower
flanged collars bearing against the said elastic
washers, means for compressing the elastic
washers against the inner surfaces of the top
and base plates, and means providing for the
introduction within the matrix and blank cel-
Juloid cylinder of a fluid under pressure, sub-

stantially as set forth.
- ADEMOR N. PETIT.

Witnesses:
H. ReviLie BrREBY,
H. T. CRAMER-ARBUTS.
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