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Lo all whom it may concern:

Be it known that I, ELEAZER KEMPSHALL,
a citizen of the United States, residing in Bos-
ton, in the county of Suffolk and State of Mas-
sachusetts, have invented certain new and
useful Improvements in Golf-Balls, of Wthh
the followmo is a specification.

Thisinvention relates to playing-balls; and

its chief object is to improve the shell of the
I render the shell extremely tough and

ball,

otherwise superior to a simple celluloid shell
of the same thickness and compress the shell
npon the core, so as to place the latter under
permanenft compression by theimprovedshell.
In the drawings forming part of this speci-
fication, Figure 1 shows the ball parts placed
in a telesecopmn" die. Iig. 218 a perspective
view of the die members Fig. 3 is similar
to Fig. 1, but illustrates a later stage in the
process. Kig. 4 is a view similar to ¥ig. 3,
but showing the ball completed. Figs. 5, 6,
and 7 are sectional fragmentary views drawn
upon a larger scale, so as to illustrate the ac-
tion of the dies upon the shell and filling.
Fig. 8 illustrates a stage in the process be-
tween the Fig, 5 and Fig. 6 operations. Fig.
91is a completed ball shown partly in section.
- In the several views similar parts are des-
ignated by similar characters of reference.
Iform a center piece 20, which may be either
a solid sphere or built up of different mate-
rials, such as soft rubber. To this filling or
core I apply cement, as at 20*, and then cover
with a shell layer composed of an outer ply
of celluloid and an inner ply or facing of fab-
rie, preferably woven, the cement joining the
fabric to the rubber core. 'T'his two-ply shell
may be formed of hemispherical segments,
the celluloid being indicated at 21, the fabric
at 22, Informing the original shell segments
or blanks I pr efembly combine the cellulmd
and fabric under heat and pressure, so that
the celluloid permeates the meshes of the fab-
ric, thereby making a very firm and tough
blank. This shell of celluloid-treated fabric

- Ipreferably incase in hemispherical segments

compounded of celluloid 23 and woven fabric

24, The layers 23 and 24 are preferably com-

pacted with the layers 21 and 22 before the
segments are placed upon the ball 20. The
ball thus assembled is placed between form-
ing and heating dies 27 and 23. The original

| erably somewhat reduced, said

bulky to fit in the closed dies, so that when
the latter are brought togethel the shell is
compressed. All ot “the celluloid used in the
shell may be in such a condition of seasoning
that by the action of heat it may be 1endeled
sufficiently plastic to enable it to mold under
the pressure of the dies and also to enable the
several layers to weld to one another, the
presence of celluloid in the meshes of the fab-
ric contributing to this effect.
The mass 20, formlnﬂ' the body of the ball,

is highly resisting and prevent’s the compos-
t ite shell from collapsing under the great pres-
I sure of the dies.

By reason of the compres-
sion of the shell between said dies and said
resisting mass the celluloid of the shell 15 fur-
ther hardened or tempered and toughened.
The bulk of the elastic filling 20 is also pref-
illing being
placed under permanent compression. bv the
shell, which is retained in the dies until suf-
ﬁelently cool to hold its shape in spite of the
expansive tendency of the core.

Upon the closing action of the dies the ma-
terial of the plastic shell is squeezed out be-
tween the approaching edges orsteps B and C
of the dies, as at D, Fig. 6 completely filling
the a,nnulm space between ‘said steps..
be understood that said material is ur c-'ed out-
wardly, not only by the forcing aetlon of the
dies directly upon the shell itself, but also by
reason of the compression of the core 20, which
tends also to expand and force the meterlal of
the shell edges outwardly, asat E, Fig. 8. Pref-
erably the edﬂ*es contact before mueh if any,

compression of the core is effected, so as to

avold undue squeezing out of the 1ubbe1 be-
tween the edges.

and the annular open space surrounding the

ball at Fig. 8 is preferably thinner than said
' shell, so as to prevent too much outflow of

shell material. Upon the further closing of
the dies the shell material at D, being unable
to escape between the closely-ﬁttmw die-sec-
tiong, is forced or squeezed by the approach-
ing steps B and C back toward the interior of
the ball. After the shells meet, as at Kig. 8,

the edges thereof tend to break ‘and flow out-
ward until finally the space between the die
edges B and C becomes filled with the mate-

1t Wlll'

 shell - blanks are pleferablly semewhat too
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The inner member of the
| telescoping die at the edge portion B is thin,
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rial which has been so dislodged or broken |

~away, breaking up and destroying the con-

10

tinuity of the shell edges and causing an in-
termingling or mixing of the material of the

edge portions of the two half-shells, with the

result of producing an integrality of the en-
tire shell of the ball. It will be observed that
the process of breaking down the edges of the
shell, whereby some of the material is driven
outward, is reversed by .the further advance
of the dies or molds toward each other, where-
by the said outflowing material flows back

into the shell itself, thus restoring to its ap-

proximately original position that portion of
the substance of the shell first subjected to

‘the outward flow. Thus by first forcing the

material outward and then reversing the ac-

- tion and forcing the same material inwardly
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the two half-shells
fectly-welded shell.

It will be understood that the invention is
of value in cases where the center and shell
have been previously completely formed,
since the dies now operate further to solidify
the material of the shell and also compress
the filling. The shell being of hard wear-re-
sisting springy celluloid combined with fab-
ric and the core being of ‘elastic material held
under compression by the shell and the shell
being thus solidified and strengthened or te-
inforced a ball of exceptionally effective and
durable quality is produced. |

In the case heating-dies are used they may
be allowed to cool and harden while the com-
pression is maintained, so that the shell may
hold the core under compression.

In practice the balls made by the present,
process are found to have a high degree of
uniformity, and by reason of the dense and
uniform character of the material in the dif-
ferent parts of the completed shell the ball is
able to withstand the heavy blows to which
1t 1s subjected with substantial equality wher-

become a complete per-

ever it may be struck. The original half-

shells may be made very dense or compact.
By building up a shell by means of thin

layers of celluloid alternating with fabrie and |

also causing the celluloid to permeate the fab-
ric I obtain the advantage of a simple cellu-
loid shell, which possesses the advantages of
thin plates as to temper, toughness, dura-
bility, &e. The layers of fabrie, especially
when woven, compensate for or overcome the

~usual brittleness of the celluloid, a composite
55

shell of the kind herein described not being
easily cracked or chipped. The presence of
the fabric conduces to the springiness of the

shell, since it tends to prevent the latter from.

being indented sharply at any point, so that
when the ball is struck by an implement not
only the point of contact, but also the portion

of the shell surrounding said point, is flexed,

.65

thereby affecting a large area of the resisting
springy mass within theshell. Henceneither
the shell nor the inner mass is unduly dis-
torted by a blow, so that little forece is ab-
sorbed in changing and restoring the shape

697,024

of the ball, while owing to the large propor-
tion of ‘the core affected great energy is
brought to bear in restoring the shape of the
ball, thereby causing it to spring from the im-
plement with phenomenal speed. Cement-
ing the shell to the core conduces to this re-

sult, 1t being highly desirable that the shell

and core beinseparableunder ordinary usage.
It is not essential in all cases that three lay-
ors be employed in the shell so long asthe in-
ner layer is faced upon its concave side with
fabrie, which enables the layer to be cemented
to the core. - |

My improvements may be applied in build-
ing up a shell of other material than cellu-
loid in combination with a ply or plies of
tough material, especially where one or more
of the layers or blanks consist of joined seg-
ments. |

Lusually make the surface of golf-balls peb-
bled or brambled, as at 29, Fig. 1, although
balls intended for other games may be other-
wise finished. | |

In using herein the term *“celluloid” I do
not limit myself to any particular compound
of the celluloid or pyroxylin class.

It will be seen that the edges of the fabric
are broughtintointimate relationatthe weld-
ing process, thus making, in effect, two com-
plete spheres of fabric embedded in complete
spheres of celluloid, theshell thus formed be-
ing phenomenally strong and durable and the
ball meeting the requirements of the game to
a remarkable degree. o

Having deseribed my invention, I elaim—

1. In a playing-ball, the combination with
a springy core of a shell cemented thereto and
formed of a single pair of welded segments
each consisting of two layers, each of said
layers consisting of hard, springy material
reintorced by tough material.

2. In a playing-ball, the combination with
a sphere of rubber of a shell consisting of a
single pair of hemispherical segments each
consisting of two layers of celluloid interiorly
faced with cloth, the inner layer being ce-
mented to said rubber sphere, and the latter
being held under compression by said shell.

3. A playing-ball consisting of a yielding
core upon which is cemented a closely-com-
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pacted thin shell consisting of a single pair

of multiple-ply celluloid and fabric segments;
each faced upon its inner side with fabric.
4. In a playing-ball, the combination with

a core of springy material of a single pair of |

hemispherical cover-segments welded at their
edges and holding said core under compres-
sion; each segment comprising an inner layer
of woven fabrie, a layer of eelluloid, as 21, a
second layer of woven fabrie, and a second
layer of celluloid.

5. In a playing-ball, the combination with
a core of a single pair of spherical segments,
each comprising two layers of woven fabric,
as 22, and two layers of celluloid, as 21; said
segments being welded at their edges and ce-
mented upon the core. | '
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6. In a playing-ball, the combination of a
core and a shell compressed thereon and con-

sisting of an outer plyof well-cured celluloid,

then a ply of fabrie, then a second ply of cel-
luloid, and then a second ply of fabrie, the
latter belnﬂ' cemented to said core.

7. In a playmﬂ'—ball the combination with

a Spherical core consisting at least partially

of Soft rubber of a shell thereon consisting of |

“a ply of woven fabric next to said core, a ply ro
"of celluloid, a second ply of woven fabrie,
and a second ply of celluloid, the latter form-

‘ing the outer surface of the ball

ELEAZER KEMPSHALL.

Withesses:
B. C. STICKNEY,
JOHN O. SEIFERT.
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