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(No gpecimens,)

To all whom it may concern:

Be it known that we, JOHN H. STEVENS, re-.

siding at South Orange, and CHARLES H.
THURBER, residing at Kast Orange, county
of Kssex, fmd State of New Jersey, citizens
of the Umted States, have invented certain
new and useful Improvements in Processes
of Making Pyroxylin Articles, of which the
following is a specification.

Our prmelpal object is the produection of a
golf-ball of the proper weight, color, and elas-
ticity. |

We manufacture ourarticles from any suit-
able pyroxylin compound, the best and best
known being the material called ‘‘celluloid.”

Various attempts have been made to make
golf-balls from celluloid and similar com-
pounds owing to the inherent objections to
golf-ballsmade from gutta-perchaand similar
substances. Theseobjections to gutta-percha
are due to the naturally dark color of such
balls, which limits their whiteness  to- the
paint on their surface, and also to a natural
softness,which causes them to become marred
or dented by a blow. Celluloid can be made
in a permanent and brilliant solid white or in
different colors, and this imparts an addi-
tional value to our invention, for in place of

the dull white gutta-percha ball now used we
euable the player to substitute colors which

will give an individual character to the dif-
ferent ballsin play; but while attempts have

been made, as stated, to use celluloid and
similar compounds for golf-balls it has been |

found that the specific gravity of a solid py-
roxylin ball istoo great,asit interferes with its
carrying properties and presents too wide a
variation from the lighter-weight balls to
which players have become accustomed. In
order to overcome this objection, attempts
have been made to combine celluloid with
other substances—such as rubber, sawdust,
&c.—butsofarasweareawarenoonehasever
made golf-balls which are made wholly of
celluloid orsimilar pyroxylin compounds, and
it 1s the object of ourinvention to make such
a ball. As a result of our experiments we
find that this ean be accomplished in the fol-
lowing manner: We take celluloid or a simi-

so lar pyroxylin compound in a soft or uncured

| ball still remains in a soft condition.

|-the interior of the ball.

state and roughly form it into a ball of about

theweightdesiredin the finished product. We
then . preferably season this soft ball—that

is, allow the solvents to evaporate—until it
has an outerskin orrind of fairly hard mate-
rial of about one-eighth of an inch or more
in thickness, while the interior or core of the
The
ball is then locked in a die or ehamber, the

| interior of which may be roughened or be

made in any suitable pattern, and the die is
heated by any suitable means, but preferably
in an atmosphere of steam and preferably in
such mannerthat the heatingisrapid and uni-
form. Theeffect of this treatment 18 to vapo-
rize, and thereby expand, the liquid solvents
intheinterior of the ball and by this means cre-
ate an internal pressure which swells the mass
of material,sothatitfillsand takes theimpres-
sion of the die and at the same time creates

a porous interior in the ball or other article.
Theseasoned rind or shellon the exterior of the
‘ball prevents the escape of most of the solvent

and the formation of blisters on the surface.

-Plastic celluloid should be used, which does

not depend on the liquid solvent for its mold-
able properties. The pyroxylin compound
containing camphor is best, since it will read-
ily soften and swell under heat and the ex-

pansive pressure of its internal gases, no

matter how much the outer shell or rind of
the ball is dried. The period of drying and
formation of this hard exterior shell can be
varied according to the softness of the mate-
rial or the amount of liquid solvent it is de-
sired to retain and utilize in the interior of
the ball. Asthe non-shrinkable condition ot
the ball is improved by this preliminary har-
dening, it should be carried as far as possi-
ble without interfering with the subsequent
expansion of the llqmd solvents contained in
It will also be un-
derstood that by holding the ball under heat
for a sufficient length of time a large part of

the expanded solvent will gradually find its
way through the celluloid and escape by
means of vents in the die, because celluloid
under pressure will permit the passage of a
moderate amount of solvent without blister-
After taking the ball from the die 1t is

ing.
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still further seasoned by exposure to the at- | tofore been made of celluloid by ‘‘blowing

mosphere.
through lack of judgment in the preliminary
formation of the outer hardened shell cannot
be depended upon to make a ball which will
remain round after leaving the die we rec-

ommend the formation of a ball a trifie larger

than the size required, as such ball can be
thereafter turned or molded to the right size
after it is seasoned.

By means of our invention we are enabled
to control the specifie gravity of the ball, so

that we can make it light enough to ﬂoat- on |

wateror as heavy or heavier than the popular
gutta-percha ball.

Our invention is illustrated in the accom-
panying drawings, in which —

FFigure 118 a perspective view of the article
with its exterior seasoned surface before it is
Iintroduced into the die. Fig. 2is a plan view
of the article when placed in the die. Fig. 3

- 18 a longitudinal sectional view of the article
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and die after the article has been placed in
the die and before heat has been applied.
Fig. 4 is a longitudinal sectional view of the

die and article after heat has been applied tc |

expand the interior solvents contained in the
article. Fig. 5 1s a horizontal section of the
article and die on the line Y Z of Fig. 4. Fig.
6 1s a perspective view of the finished article.

Similar letters of reference relate to simi-
lar parts throughout the several views.

Referring to the figures, A, Figs. 1, 2, and
J,represents the article withitsoutershell sea-
soned and its interior in a green or unsea-
soned condition. -

B, Figs. 2, 3, 4, and 5, represents the exte-
rior casing, which contains the two parts of
the die C and D, respectively.

F, I'igs. 3 and 4, represents the cap or col-
lar secured to the outer casing after the ar-
ticle has been placed in the die and by which
the two parts of the die are held rigidly in
place before being placed in a steam-heated

‘gun or chamber, in which the heat, prefer-

ably steam heat, is supplied ‘ro the die with
its contents.

K, Fig. 6, is the finished article.

g, Figs. 2, 3, 4, and 5, is the channel or
guide in the outer casing for retaining the
pins » and p’ on the two parts of the die, re-
spectively, and thus hold them without dis-
placement.

IFigs. 4 and 5 show the interior of the article
A after the pores or spaces P have been
formed in its interior by the expansion of the
gases, W representing the walls between
these pores or spaces, and S representing the
outer hardened porous exferior or shell, Figs.
4 and 5.

It will be understood that the particular
form of apparatus illustrated is not an essen-
tial part of our invention and may be varied
to suit the different articles without deparb-
ing from the spirit of our invention.

We are aware that hollow articles-—such as
doll-heads, parasol-handles, &c.—have here-

In cases where the operator | up” a celluloid tube with steam; but we are

not aware that any one has heretofore util-

1zed the expansive power of the solvent or

solvents in the interior of the mass of cellu- |

loid to form a playing-ball or other article,
nor are we aware that such expansive power
has been controlled and put to practical use
by confining its forces to the interior of the
mass through the preliminary hardening of
the surface in the formation of a hard outer
shell.

In regard to the kind of celluloid or py-
roxylin compound employed we prefer the
material of medium elasticity and one 1In
which the ligquid solvents are easily volatil-
ized by heat. Sulfuric ether is an 1ideal
solvent for the purposes, as it volatilizes at
comparatively low temperatures; butin prac-
tice woe prefer to use wood-spirit, as it 18
cheaper and is also more readily controlled.

Although the outer shell is preferably made
non-porous and without blisters, 1t may hap-
pen that there may be some porosity therein
and some blisters thereon without departing
from the spivit of our invention.

Although the production of a golf-ball has
been the ohief object of our experlments, our
invention is not confined to the produetion of
such balls, as other articles—such as doll-

heads, parasol-handles, &c.-—may be made
by the same process in which it is desired to

produce a hard compact outer shell or sur-
face with a less dense and more porous inte-
rior. Wethereforeincludesucharticles with-
in our invention.

We do not in the present application claim
the pyroxylin articles mentioned herein, as
such articles form the subject-matter of an-
other application filed simultaneously here-
with, Serial No. 116,023; but
- What we do claim in the present applica-
tion, and desire to secure by Letters Patent,
15—

1. Theprocess of producing articles formed
of a pyroxylin compound, such as ‘¢ celluloid ”’
or similar pyroxylin compounds, having a

| practically solid exterior shell and a porous

interior, which consistsin thefollowing steps:
first ronghly shaping the article out of green
or unseasoned pyroxylin compounds contain-
ing solvents capable of expanding under heat,
second seasoning the exterior portion of such
article, third placing such article in a mold
or die, and, fourth subjecting such die and
contents to heat sufficient to expand the sol-
vents contained in the interior of such arti-
cle so as to produce a porous interior or an
interior containing chambers separated by
walls of the pyroxylin material, substantially
as described.

2. The process of producing a golf-Dball
formed of a pyroxylin compound, such as
‘“celluloid” or similar pyroxylin compounds,
having a practically solid exterior shell and
a porous interior, which consists in the fol-
lowing steps: first roughly shaping the golf-
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compounds containing solvents capable of
expanding under heat, second seasoning the

exterior portion  of such ball, third placing |

such golf-ball in a mold or die, and, fourth
subjecting such die and contents to heat suffi-
clent to expand the solvents contained in the
1nterior of such golf-ball so as to produce a
porous Interior or an interior contalning

chambers separated by walls of the pyroxylln |

material, substantially as described.

3. The process of pr oducing articles formed
of a pyroxylin compound, Sueh- as ‘‘celluloid”
or similar pyroxylin compounds, having a
practically solid exterior shell and a porous
interior, which consistsin thefollowing steps:
first roughly shaping the article out of green
Or unseasoned pyroxyliin compounds contain-

ingsolvents capable of expandingunder heat,

second placing such articles in a mold or dle

and third, subjecting such die and contents,

to heat sufficient to expand the solvents con-
tained in the interior of such articles so as to

produce a porous interior or an interior con- |

3

talning ehambérs separated by walls of the
pyroxylin . material, substantially as de-
scribed. |

4. The 'process of ploducmﬂ' a golf - ball

‘“celluloid,” or similar pyroxylin compounds,
having a practlcall y solid exteriorshelland a
porous interior, which consists in the follow-
ing steps: first, roughly shaping a golf-ball
out of green or unseasoned pyroxyhn com-

__ponuds containing solvents capable of ex-

panding under heat second placing such

‘golf-ball in a mold or die, and third, subject-
ing such die and contents to heat sufficient

to,expand the solvents contained in the inte-
rior of such golf-ball so asto produce a porous

substantially as desecribed.
| | JOHN H. STEVENS
CHARLES H. THURBER.

VVunesses
JAMES M. STEWART,
J. BE. HINDON HYDE
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