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(No modsl.)

To all whom it may concern: | -
Beit knownthat I, ADEMOR N. PETIT, a citi-

zenofthe United States, residing at Liverpool,
England, have
invented an Improvement in the Methods |

in the county of Lancaster,

of Forming Metal Matrices for Duplicating

Sound-Record Cylinders, of which the fo]low- |

ing is a specification.
The object of my invention is to pr oduee

a superior matrix adapted to form-a more

perfect and commercial duplicate sound-rec-

ord of eylindrical form and preferably made
of ee1111101d than it has heretofore been pos-

sible to produce in an effort to overcome the
harsh and grating sounds usually incident to

records of sound in celluloid or similar ma-
I which—

terial.

In carrying out my 111V6]1t1011 my improved
method consists in applying to the surface
of the wax master-record cylinder conductive
material, providing a suitable base upon
which the master Sound -record cylinder thus
treated is mounted, providing a ring of metal
at one end thereof and connecting “the same
to a support, providing electric connectlons

at the respective ends of the said master-rec--

ord cylinder, and supporting the same in a
bath or battery for the electrodeposition of

metal upon the surface of said master-record

cylinder and in contact with the ring end

secured to the support. I may employ a sec-
~ ond ring end at the opposite end of the mas-
ter- 1ecord cylinder, so that the metal electro-

deposited upon the surface of said master-
record may join with both ring ends to form

an integral or more complete matru and in-
stead of simply supporting the mastel -record
cylmder with the parts connected therewith
in a quiescent condition in a bath or battery
I have discovered that superior results are |
obtained by revolving the record during the |

electrodeposition of the metal, as the same
obviates any tendency to gr anulation.

In the apparatus employed for carrying
out my improved method I prefer to provide
a suitable support for one end of the wax or

other similar composition record, and one or

both of the respective ends of the record are

| and are connected by the metal electrode-
posited upon the surface of the wax or other
similar composition record.
ends are both peculiarly formed for tlus pur-
pose, and I prefer to ingert between one of
these rings and one end of the wax cylinder
a deviee carrying the name of the record and
which afterward gives form to the cylindrical
and duplicate s

These ring-like

01111(1 record formed in the
matrix. The apparatus employed by me for
carrying out the method herein described

forms the subject of a separate application
for Letters Patent filed May 15, 1902, Serial

No. 107,454.
In the draw ings I have shown an apparatus
adapted for car rymﬂ out the method, In

Figure 1 is a vertical section showing the

wax or other composition cylinder upon Whleh |

is formed a master sound-record and the parts
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associated therewith preparatory to electro-
depositing metal upon the surface thereof.

Fig. 2 is a plan of the name or title ring.
Fig. 3 is a vertical section of the matrix com-
plete Fig. 4 is a similar vertical section

showing the celluloid blank placed within

the matrix before the same is connected up
in the apparatus shown and described in my

application, Serial No. 107,453, filed May 15,
1902. Fig. 5is a vertical secmon of a modifi ed

form of the invention, showing the parts as-
sembled for insertion 111130 the chemlcal bath
for the electrodeposition of the metal; and

Fig. 6 is a vertical longitudinal section of a

_mod1ﬁed form of the mvenmon showing the
wax cylinder, upon whichis a master-record

suitably mounted for rotation in the chemical
bath during the electrodeposition of the metal

:upon the surface thereof.

‘The wax eylinder ¢ is of usual material
and construction, with an engraved surface
of amaster %ound record, and “the inner walls

thereof may be parallel or tapering, as de-

sired. The surface of this cylinder a is pre-
pared with conductive material at 2.

vide a support or base b for use during the

electrodeposition of metal, also a ring or an-

nulus ¢ of metal receiving the 10W61 end of

preferably surrounded by ring-like palts the wax cylinder ¢ and a ring or annulus d
5o which form permanent 1301131011% of the matrix | of metal at the npper end of the wax cylin- ro0

I pro- -
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der, said parts ¢ and d forming limit-gages | inclined portion of the matrix, at which place

at the ends of the wax cylinder and also per-

manent ends for the matrix. - The base b is
provided with screws 4, passing through the

same into interiorly-threaded openings in the

ring or annulus ¢, whereby the two parts are
removably connected. There are screws 5
in the base b and in the ring or annulus d, to
which circuit-wires 6 are connected for con-
veying the electric current in theliquid bath
or battery for the electrodeposition of the

- metal, and these circuit-wires 6 may also be

20

suspending devices for said parts in said
bath. The upper end of the wax cylinder ¢
18 preferably recessed, and I prefer to pro-
vide a name-plate 3, preferably of wax and
adapted to fit into the upper end of the wax
cylinder to close the same and also form a
support and a centering structure for the
metal ring or annulus d. This ring or an-
nulus d is cut away on the under side from
the periphery toward the center, so that when
in place, as shown in Fig. 1, there is an ap-
preciable space formed toward the axial cen-
ter of the parts, said ring or annulus being of
greater diameter than the wax cylinder «.

- The central opening of the ring or annulus ¢,
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recelving the lower end of the wax eylinder
a, 18 outwardly flared or tapered, providing
an annular wedge-shaped space between the
surface therecof and the surface of the wax

¢ylinder.

In forming the matrix in the bath by the
action of the electric current the metal, such
as copper, is not only deposited upon the con-
ductive-material surface of the wax cylinder
a and the surface of thename-ring 3, similarly
prepared, but is also deposited upon the flared
surface of the open center of the ring or an-
nulus ¢ and the under surface of the ring or
annulus d, it being understood that the other
metal surface of the associated parts are to
be covered with varnish or some other mate-
rial to prevent the electrodeposition of metal
except at the places desired and hereinbefore
stated. The metal is to be deposited until it
assumes a thickness substantially agreeing
with the diameter of the ring or annulus d,
after which the electrodeposited cylinder e,
with rings or annuli ¢ d, form an integral
structure which constitutes the matrix for
further use and from which the wax eylinder,

- with the record, is broken out after removing

55

6o

the base or support 6. This matrix is shown
in Kig. 3, in which it will be noticed that the
opening at the lower end is of the full diam-
eter of the matrix, while the opening at'the
upper end 1s constructed and governed by
the aperture in the ring portion d. -

The celluloid blank 7 orblank of othersuit-
able material is preferably made with one end

-.turned over and the other end inturned, and

this blank is appreciably smaller than the in-

~ ternal diameter of the matrix and is passed

o5

into the same from the lower larger end, (see
Fig. 4,) it being understood that the turned-

overend of the blank comes against the upper |

the matrix shows the name in relief.

In the modified form of my invention shown
in If1g. 5 the base §', similar to the base b here-
inbetore described, is provided with a core b3,
integral therewith or connected thereto, and

‘both parts are preferably of insulating or non-

conducting material, and to the same is ad-
vantageously secured a screw-eye 7, from
which the parts collectively are advanta-
geously suspended in the bath or battery dur-

70
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ing the electrodeposition of metal. In this

figure the wax cylinder ¢ with a conductive-
material surface, the ring or annulus ¢, and
the screws 4 are the same as the parts here-
inbefore described. Upon the upper end of
the core b° I secure a ring d? or its equivalent
structure provided with several radiating fin-
gers 5, made integral therewith and extend-

| ing over upon the upper surface of the wax
cylinder ¢, in contact with its conductive sur-

face. This ring is preferabl}!r fastened to the
core by serews 9, which also serve as binding-
posts for the circuit-wires 10. Secured to the

ring or annulus ¢ are screws 5 and circuit-

wires 6, similar to those parts employed in
Fig. 1, the screws 5 and wires 6 and the screws
Jand wires 10,together with thering d’ and the

| fingers 8, constituting devices for a complete

electric circuit through the annulus ¢ and the
conductive-material surface 2 of the cylinder.
In the modified form Fig. 6 the base b’ and
the core b° are centrally perforated for a shaft
11, the same being rotatably hung in arms12,
suspended from any fixed point, said shaft
being provided with a nut 14 to clamp the
base b and core ¢® to the shaft and between
a collar thereon and said nut, and on this
shaft is preferably placed a pulley 13, sur-
rounded by a band for rotating the shaft, the
base 0, core 0%, the ring or annulus ¢, secured
thereto by the screws 4, the wax cylinder «,
surrounding the core 0% and aring d? placed
against the right-hand end of the core b? and
held thereto by the clamping of the nut 14.
The said ring d* substantially agrees in diam-
eter with the full diameter of the finished ma-
trix, and in order to bring to the ring d? and
the ring or annulus ¢ the electric current in
suitable form I provide brackets 15 16 upon
the arms 12 and spring-contacts 17, which run
upon the surfaces or peripheries of said ring
or annulus ¢ and the ring d? during the rota-
tion of the parts in the bath or battery. The
arms 12 are to be constructed for the ready
separation therefrom of the base b', core 0%,
and base connected therewith, so that the fin-
ished matrix may be removed and the wax
cylinder broken out therefrom. '
The matrix made as hereinbefore described
18 substantial, strong, and lasting and emi-
nently adapted for continuous and repeated
use 1n the manufacture of duplicate sound-
records of celluloid or othersuitablematerials.
I have discovered thatin the electrodepo-
sition of the metal upon the surface of the
master-record when the same is in the bath
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the best results are obtained by starting the ]
operation with one circuit-wire at one end un-

til a substantial or appreciable thickness 1s
obtained, because the electric action 1s con-

5§ tinuous from one end to the other, whereas

when two circult-wires are employed the ac-
tion of deposition is from both ends to the
center. This latter manner of operation 1s
satisfactory after the appreciable foundation

10 is made, whereas if the action 1s commenced
with two wires there will be an appreciable
central line as a result, which is consequently
detrimental.

I claim as my Invention—

15 1. The method of forming the matrix of
metal for the production of duplicate sound-
record cylinders of celluloid or similar mate-
rial, the same consisting in applying to the
surface of the wax record-cylinder conduc-

20 tive material, placing the same between metal
ring ends or annuli, electrodepositing metal
upon the surface of the wax or master-record
‘cylinder and upon adjacent surfaces of said
ring ends until the metal deposited and the

28 ring ends are formed into an integral mafrix,
substa,ntially_ as set forth.

2. The method herein described of forming

a matrix of metal for the purpose of produc-
ing duplicate sound -record cylinders, the
30 same consisting in applying to the surface of

the wax master-record cylinder conductive

material, placing the same between metal
ring ends or annuli upon a suitable support,
providing electric connections therefor, rotat-
35 ing the said parts in a bath or battery and
simultaneously electrodepositing metal upon
the surface of the master wax record-cylinder

~ and upon the adjacent surfaces of said ring )

ends until the metal deposited and the ring.
ends are formed into an integral matrix, sub-
stantially as set forth.

3. The method herein described of fmm-

40

ing a matrix of metal for the purpose of pro-

ducing duplicate sound-record cylinders, the
same consisting in applying to the surface of 45
the wax master-record cylinder conductive
material, mounting the said master sound-
record cylinder upon a suitable base, placing
a ring of metal at one end thereof and con-

necting the same 4o said support, providing so

1 electrie connections at the respective ends of

the said master-record cylinder and support-
ing the same in a bath or battery and simul-

taneously electrodepositing metal upon the

surface of said master-record cylinder and 55
in contact with the ring end secured to the

support, substantially as specified.

4. The method herein described of form-
ing a matrix of metal for the purpose of pro-

dueing duplicate sound-record cylinders, the 6o

same congsisting in applying tothe surface of

the wax master-record cylinder conductive
material, placing the same between metal
ring ends or annuli upon a suitable support,
prowdmﬂ' electric connections therefor, rotat- 65
Ing the said parts in a bath or battery and
S1mu1taneously electrodepositing metal upon
the surface of the master wax record cylinder
and ring ends or annuli, substantially as set
forth. 70

‘Signed by me th1s 23d day of September,

1909
ADEMOR N. PETIT. |
Witnesses:

RICHARD IEILBORN,
H. WATSON,
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