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To all iwhom it may concern:

ton, in the county of Suffolk and btate of Mas-
sachusetts have invented certain new and

~ tiseful Imp1 ovements in olf-Balls, of mhlch

10

the following is a specification.

This invention relates to balls such as used
in golf and certain other games; and its ob-
lects are to improve the quality, efficiency,
and stanchness of the balls.

~ In my pending application, filed Septem- |

| ber 27, 1901, Serial No. 76,814, is illustrated

a ball constructed with a relatively hard or
stiff but springy shell, which is filled with an

elastic substance that is held under compres-
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sion by the shell, whereby the latter is sup-

ported against distortion produced by a blow,

the constant elastic outward pressure of the
core tending to maintain the shell in spher-
ical shape and cooperating with the natural

springiness of the shell to enhance the effi-

ciency of the ball. The material of the core

1s preferably gutta-percha and that of the
shell prefera,bly celluloid, and in manufac-
turing such balls I preferably make the core
oversize, compress the shell-segments there-
over, and cause the latter to adhere to each |

othel all as set forth in said application. In
my other pending application, filed Septem-
ber 30, 1901, Serial No. 76,951, the relatively
soft material of the core is

~ a jacket, preferably by winding twine layer

35

40

45

overlayer around the same, the ball thus pre-
liminarily formed being preferably over size,

‘the shell-segments bemfr then placed over

such ball and the whole subjected  to com-
pression under the action of heat, so as to en-

‘able the shell to more readily contract to its

‘The jacket prevents the soff |
material of the core from flowing out.through |

finished size.

the crevice between the edges ot the %hell as
they approach each other.
The object of the present invention is to

provide an improved jacket for the inner ball,

so astoimprovetheresiliency and other quah-
ties of the finished ball. |

- In the accompanying drawings, Figure 1 is
awew, partly broken away, of the ball made

so according to my 1 present 1mp10vements, and

first provided with

- | Fig. 2illustrates the preferred method of join-
Be it known that I, ELEAZER KEMPSHALL,

8 citizen of the Umted States, residing in Bos- |

ing the shell to the core.

Slmﬂar characters of reference deswnate
like parts in both figures.

The shell (deswnated as 1) consists of a rela-
tively hard but springy material, such as
celluloid or hard rubber,while the llmﬂ‘ com-

prises a relatively soft substance 2, Wthh 1S

elasticin all directions. Forthis fillin olem-
ploy any suitable material, such as rubber
of suitable consistency, but preferably gutta-
percha or one of its substitutes. 1 first in-

¢close the filling in a more or less tough jacket

or coat, Whlch consists of one or more layers
of rope fiber, which may be hemp, sisal, or
analogous fiber , preferably hemp.- In this in-
sta,nce I make said jacket by winding the rope

form aball,the windings passingoverand over
and formmﬂ' a closely compacted coat, al-

‘though the ﬁlling may be otherwise provided
with a jacket of this material.
‘shape the nucleus is substantially round, al-

In its original

though it may depart from the spherical form
withinthe scope of theinvention; butlprefer
that its bulk shall be a little too Tar ge for the
final capacity of the shell. |

- The shell 1 preferably form in ‘two semi-
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fiber 3 repeatedly around the ﬁllmg, S0 as to
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spherical segments 4, Fig. 2, between which

the nucleus ball is_placed. The parts thus

‘assembled are placed between forming-dies—

80

as, for instance, 5 and 6—-Whereup0n the lat-

ter are pressed together by means of suitable
mechanism, thus f01 cing the shells: together,

80 as to bunﬂ' their edﬂ'es into intimate con-
tact.

To sald edges cement is previously ap-
plied, so that when they are forced together

they adhere, although the invention is not

limited to this partleular method of effecting

adhesion. - When required, the dies may be
heated by steam . or otherwise for bringing
the material of the shell-segments into sult-
able condition and consmtency, both for unit-

‘ing them and also for facilitating the com-
pressing and shaping action of the dies.

When celluloid is employed, the heating of
the dies effects a softening of the shell, so
that it may be more readily pressed from its
original to its finished or final size, and the

dies may be then allowed to cool before the
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balls are taken out, so as to give the shells
an opportunity to reharden,whereby they arc
enabled to retain their shape when removed.
The abutting edges of the original segments
at 4 may be immade somewhat full, thereby to
furnish matorial for properly forming the
joint between them as they are subjected to
the final compression.

It will be understood that the material of
the shell is compressed between the dies and
the resisting mass of the ball contained there-
in, and since sald inner ball is first prepared
somewhat oversize the resistance thereof
while under such compression furnishes a
substantial support for sustaining the rela-
tively thin shell against the pressure of the
forming-dies. DBy properlyproportioningthe
size of the inner ball the shells when being
finished may be sustained against any neces-
sary degree of pressure of the dies. In cass
other material, such as hard rubber, is em-
ployed for the shells the method of manufac-
ture may be varied within the limits of the
invention.

My present improvements in construetion
and method are applicable not only to golf-

balls, but also to balls for use in playing bil-
liards and analogous games, and it will be
understood that the thickness of the shell
and also the firmness and relative size of the
center pieces may be varied in accordance
with the requirements of any particular game
or use for which the balls may be employed.

I usually make the exterior surface of golf-
balls pebbled or corrugated to any design or
configuration which may be preferred by the
player. In this instance the ball is repre-
sented as finished with relatively slight ele-

vations of a spherical conformation; but in

billiard - balls of course the outer surface
should usually beasmooth and true spherical
surface.

FFor a golf-ball the shell is preferably made
of celluloid, which is stiff and springy, and
hence well adapted for use in this game, while
the interior is preferably made of gutta-
percha. 'The object of such a combination is
to produce a twofold springiness in the ball,
or, in other words, 1o enable the elasticity of
the filling tocooperate with the springiness of
the shell, so as to instantly restore the latter
to its normal shape after distortion by a blow,
and thus to enhance the resiliency of the ball
as a whole. The elasticity of the filling, and
hence 1ts promptness in recovering from the
blow, is greatly enhanced by having it con-
stantly under compression, since the outward
pressure thereof in all directions tends con-
stantly to assume and maintain a spherical
shape, or, in other words, an outward pres-
sure, such ascaused by compression, is of ma-
terial assistance in enabling the ball to spring
instantly back toitsoriginalshape, and hence
to rebound when thrown against an object, as
well as to fly with greater speed and to cover

-a greater distance when struck by an imple-

ment. It will be seen that one of the impor-
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| tant features of theball residesin eausing the

springiness of the shell and elasticity of the
filling to cooperate in producing a ball of
greatly-increased efficiency.

It will be understood that the jacket cover-
ing the soft nucleusis of importance in manu-
racture in cases where the shell is compressed
over the nucleus, whether or not the partsare
heated at the pressing operation, since even
if the parts are cold the tendency of the nu-
cleus when subject to pressure is to flow out
between the approaching edges of the shell,

- whieh tendency is entirely overcome by the

confining action of the relatively tough
jacket, and in cases where heat is employed,
and hence where the nucleus isrendered still
softer and more liable to flow, the jacket be-
comes of still greater importance.

Ifrom the foregoing it will be seen that the
finished ball comprisesarelatively softelastic
nucleus, a relatively hard springy shell, and
an Intermediate layer of material which is
both tough and resilientasamass. Thislayer
forms a reinforcement for the shell itself and

is of great value, since when the ball is given
a knock the force thereof is diffused, and

hence the ball is generally altered from its
true spherical shape, whereby the elasticity
of the nucleus acts over a large area with

ball much more readily assumes its normal
shape, and is thus more lively and efficient.
It will be understood that when the ball is
given a sharp knock with a corner or small
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greatly-increased effectiveness, so that the -
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end of an implement the normal tendency of

the shell, especially when the latter is made
of celluloid and has thin walls, asillustrated
in the drawings, is to dent in sharply, thus
affecting only the part of the nuecleus which
1s right behind the area of impact and com-
pacting only a small portion of the nuecleus
without tending generally to alter the entire
conformation thereof, so that only this small
portion of the nucleus would be materially
effective in refurning the shell to its original
shape, whereas by placing a tough springy
jacket over the nucleus and behind the shell
the sharp indentation of the latter is prevent-
ed, since if the jacket is pushed inwardly
anywhere a large area thereof is necessarily
affected and dragged inwardly to a slight ex-

tent, so that instead of a deep indentation be-

ing produced in the nucleus over a small
area the latterisslightly flattened over alarge
area, and thereby the entire shape of the nu-
cleus, as well as the shell, is a little distorted,
and inconsequence the wholeenergyof the im-
prisoned mass, added to the natural resiliency
of the fiber jacket, is called upon and the
ball is restored instantly to its normal posi-
tion. Moreover, by employing said interme-

diate coating or backing for the shell the
liability of cracking of thelatteris practically
eliminated, particularly since the presence
of such packing prevents undue indentation
| of the shell, as just explained. Both the
| shell and the reinforecement may be made of
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varying thickness.
passed over and over the.nucleus to form a
closely-compacted coat of material thickness;
so as to more readily transmit and spread
the force of the blow and distribute said force
over a large area of the compressible elastic
center plece, and so as also to form a resilient

mass per se. 'The rope fiber of which the
jacket is composed is very

thus effectually preventing unduly sharp in-
dentation of the ball by an implement,while

when these strands are compactly overwound
or assembled 1n any suitable manner they
have a very high degree of mass elasticity,

thus increasing the liveliness of the ball.
Having described my invention, I claim—
1. A playing-ball consisting of a solid nu-

cleusof springy material which is overwound

with rope

of plastic matenal holding said core under
compression.

3. A playing- ba,ll comprising a yleldmn'

core, rope fiber wound thereon, and a cellu--|

loid shell compressed upon S&ld layer.

4. The combination of a core consisting
largely of gutta-percha, rope fiber covering |

. firm, tough, and
resisting when dealt with as a single strand,

1ber, and a shell of plastic material
“holding said nucleus under compression.

2. Al playing-ball comprising a core of gutta-
percha overwound with rope ﬁber and a shell

Preferably the fiber is | said core,and a casing of celluloid compressed

thereon.

5. A playing-ball havmrr a core which eon-

S

sistslargely of gutta- percha rope fiber wound -

upon said core, and a celluloid shell com-
pressed upon said fibrous masterial.

6. A playing-ball having a yielding core.
overwound with rope fiber, and a sheli of

plastic material consisting of segments welded
at their edges and holdmﬂ' smd core under
conmipression.

7. A playmcr-ba,ll comprising a shell con-
sisting of hemispherical sections welded to-
gether,at their edges, and a filling of springy
material having .a jacket of rope fiber and
held under compression by said shell.

3. A playing-ball comprising a shell Whllch "

consists of hemispherical segments of cellu-
loid welded together at theu;- edges, and  a

spheriecal ﬁlhnﬂ‘ of gutta-percha covered with
rope fiber-and held under compressmn by sald

shell. |
9. A ball conmstmn' of a.solid sphere of
cutta-percha wound eompacﬂy with several -

layers of rope fiber and held under compres-

sion by a relatively thin celluloid shell.
- - ELEAZER KEMPSIIALL
Witnesses:
KFRED..J. DOLE,
- B, C. STICKNEY.
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