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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-

- constmcted with a 1ela,t1ve1} hard or stiff

- the shell, whereby the latter is supported
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‘the dies. _
rial of the core from flowing out through the

ton, in the county of Suffolk and State of Mas- -

sachusetts, have invented certain new and
useful Improvementsin Golf-Balls and Manu-

facture of Same, of which the following is a

specification. - *
This invention relates to balls such as used
in golf and certain other games; a,nd 1ts ob-

Jects are to improve the qua,hty, efficiency,
and stanchness of the balls and also to im-

prove the method of producing ther.

In my pending application, filed September
25, 1901, Serial No. 76,814, isillustrated a ball

but
springy shell, which is filled with an elastic
substance t_hat is held under compression by

against distortion produced by a blow, the

~constant elastic outward pressure of the core
tending to maintain the shell in spherical

shape ‘and cooperating with the natural

'sprmfrmess of the shell to enhance the effi-
‘The material of the core

ciency of the ball.
is preferably gutta -percha and that of the

shell. preferably 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

other, all as set forth in said application.
Accordmﬂ* to my present improvements I

provide the relatively soft material of the :

core with a jacket, preferably by winding
twine layer over layer around the same, the
ball thus preliminarily formed being prefer-
ably oversize, and then I place the shell-seg-
ments over such ball and subject the whole
to compression, simultaneously heating the
shell, so as to enable it {0 more readily con-
tract to 1ts finished size under the action of

-~ The jacket prevents the soft mate-

crevice beftween the edges of the shell as they
approach each other.
Jacket in the finished ball confers advantages,
which will be hereinafter explained..

In the accompanying drawings, Figure 1 is

a view, partly broken away, of the ball made

5o according to my present improvements; and

forming a closely-compacted coat.

tact.

The presence of the |

- "I‘10' 2 illustrates the preferred method of

}ommw the shell to the core.

Similar characters of reference deswnate
like parts in both figures.
- Theshell (deswnated as 1) consists of a rela-
tively hard but springy material, such as cel-
Iuloid or hard rubber, while the filling com-

prises a relatively soft substance 2, which is

elastic in all directions. For this filling I
employ any suitable material, such as rubber,
of suitable consisteney, but preferably gutta-
percha or one of its substitutes. I first in-
close the filling in a more or less tough jacket

-or coat, whlch preferably consists of one or

more layers of fibrous material. In this in-
stance I make said jacket by winding twine 3
repeatedly around the same, so as to form a
ball, the windings passing over and over and
I prefer
to employlinen twine of relatively hard twist;
bat in some cases other kindsof twine, cord,
or the like may be used. Initsoriginal shape

the nucleus is substantially round, although

1t may depart from the spherical f01n1 within

the scope of the invention; but I prefer that

its bulk shall be a little too large for the final

capacity of the shell.

The shell I preferably form in two semi-
spherical segments 4, between which the nu-

cleus ball is placed. The parts thus assem-
bled are placed between forming-dies—as,
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for instance, 5 and 6—whereupon the latter

are pressed together by means of suitable
mechanism, thus foreing the shells together
so as to bring their edges into intimate con-
To said edges cement is previously
applied, so that when they are forced together
they adhere,.although the invention is not
limited to this particular method of
adhesion. When required, the dies may be
heated by steam or otherwise for bringing the

maferial of the shell-segments into suitable

condition and consistency, both for uniting
them and also for facilitating the compress-
ing and shaping action of the dies. When

celluloid is employed, the heating of the dies
eifects a softening of the shell, so thatit may
be more readily plessed from 1ts original to
its finished or final size, and the dies may be

then allowed to cool before the balls are taken

effecting
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out, so as to give the shells an opportunity to |

reharden, whereby they are enabled to retain
their shape when removed. The abutting
edges of the original segments at 1 may be
made somewhat full, thereby to furnish ma-
terial for properly forming the joint between
them as they are subjected to the final com-
pression.

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 sincesald inner ball is first prepared
somewhat oversize the resistance thereof

substantial support for sustaining the rela-
tively thin shell against the pressure of the
forming-dies. By properly proportioning the
size of the inner ball the shells when being
finished may be sustained against any neces-
sary degree of pressure of the dies.

In case other material, such as hard rub-
ber, 1s employed for the shells the method of
manufacture may be varied within the limits
of the invention.

My present improvements in construction
and method are applicable not only to golf-
balls, but also to balls for use in playing bil-
lhards and analogous games, and it will be
understood that the thickness of the shell and

also the firmness and relative size of the cen-

ter 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 fisually be a smooth and true spher-
ical surface.

For 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
i1s to produce a two-fold springiness in the
ball or, in other words, to enable the elasticity
of the filling to codperate with the springi-
ness of the shell, so as to instantly restore the
latter to i1its 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 its promptness in recover-

- 1ng from the blow, is greatly enhanced by

60

havingit constantly under compression, since
the cutward pressure thereof in all directions
tends constantly to assume and maintain a
spherical shape, or, in other words, an out-
ward pressure, such as caused by compres-
sion, is of material assistance in enabling the
ball to spring instantly back to its original
shape, and hence to rebound when thrown
against an object, as well as to fly with greater

697,418

struck by animplement. It will be seen that
one of the important features of the ball re-
sides in causing the springiness of the shell
and elasticity of the filling to coéperate 1n pro-
ducing a ball of greatly-increased efiiciency.

It will be understood that the jacket cov-
ering the soft nucleus 1s of importance in

70

manufacture in cases where the shell 18 com- -

pressed over the nucleus, whether or not the
parts are heated at the pressing operation,
since even if the parts are cold the tendency
of the nucleus when subject to pressure is to

| flow out between the approaching edges of
while under such compression furnishes a :

the shell, which tendencyis entirely overcome
by the confining action of the relatively tough
jacket, and in cases where heat is employed,
and hence where the nucleus is rendered still
softer and more liable to flow, the jacket be-
comes of still greater importance. Yetsofar
as this portion of my invention is concerned
it is not essential that the jacket be produced
by winding cord or other fabric around the
nucleus, nor is it always essential that the
jacket be formed of fibrous material, the es-
sence of this feature consisting in providing
means whereby the nucleus is retained while
theshells are being forced together thereover,

IFrom the foregoing it will be seen that the
finished ball comprises a relatively soft elas-
tic nucleus, a relatively hard springy shell,
and an intermediate layer of material which
has the property of being tough, but is not
necessarily hard nor resilient. This layer
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
oreatly-increased. effectiveness, so that the
ball much more readily assumes its normal
shape, and is thus more lively and efficient.
It will be understood that when the ball is
oiven a sharp knock with a corner or gmall
end of an implement the normal tendency of
the shell, especially when the latter is made
of celluloid and has thin walls, as illustrated
in the drawings, is to dent in sharply, thus af-
fecting only the part of the nucleus which is
right behind the area of impact and compact-
ing only a small portion of the nucleus, with-
out tending generally to alter the entire con-
formation thereof, so that only this small por-
tion of the nucleus would be materially ef-
fective 1n returning the shell to its original
shape, whereas by placing a jacket of a suit-
able toughness over the nucleus and behind

the shell the sharp indentation of the latter’

is prevented, since if the jacket is pushed in-
wardly anywhere a large area thereof is nec-
essarily affected and dragged inwardly to a
slight extent, so that instead of a deep inden-
tation being produced in the nucleus over a
small area the latteris slightly flattened over
a large area, and thereby the entire shape of

speed and to cover a greater distance when | the nucleus, as well as the shell, is a little dis-
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torted, and in consequence the whole energy

of the imprisoned mass is called upon and the

ball is restored instantly to its nmormal posi-
tion.

Moreover, by employing said interme-
diate coating or Lackmn' for the shell the lia-
bility of emckmfr of the latter is- practically
ehmmated,partwulally since the presence of
such packing prevents undue indentation of
the shell, as just explained. The shell may
be othermse reinforeced, and both the shell
and the reinforcement may be made of vary-

ing thickness and of other materials within’
the scope of the invention, and various effects-
erent combinations of shell,
reinforcement, and nucleus may be produced

within'the scopeof theinvention. Preferably

the twine is made of linen of relatively hard
twist and passed over and over the nucleus-
~to form a closely-compact coat of material.
thickness, so as to more readily transmit and
spread the forece of the blow-and distribute
sald force over a large area of the compressi--
It will be under-
stood that the presence of said jacket does

ble elastic center piece.

not defeat the tendency of the compressed

nucleus to preserve the spherical shape of .

the'shell, since said jacket is'not as rigid- as
the shell itself, and althoughitis wound com-

pactly over the nucleus still it beéomes re- |
laxed to a slight extent, so far as the longitu--| -
dinal tension of the twine or-the like is con-
cerned, when the shellsare compressed there-

over. Many othér variations in construction

visional application, filed Novembel 16, 1901,
derial No. 82,500. |

- Having described my invention, I clmmh—-ﬂ'
T springy
shell formed of plastic mateual an elasticni--
cleus, and an intervening 1ndependent layer
of fibrous material; sald shell holding ssud'

1. A plaJymfr-ball having a sti:

nucleus under complessmn -

2. Aplaying-ball comprising ashell formed'”
fwm plastic material, and a springy nucleus
held under compression by said shell; said’

nucleus being wound around with -ﬁbro‘i;&s
strips so as to form an'independent layer.
3. A playmfr-ball consisting of a solid 'nu-

cleus of springy material whleh is overwound

with twine, and a shell of plastic material

holding said nucleus under compression.
L A playing-ball comprising a-coré of yield-

ing material, an mdependent flexible tough

1

Joid shell.

fibrous Jacket thereon, and a shell of plastic
material compressed upon said jacket.
5.-Aplaying-ball comprising a core of gutta-
percha overwound with lmen twine, and a
shell of plastic material holdmﬂ' sald core un-
der compression. |
- 6. A playing-ball comprising a yleldlnﬂ'
core, an independent tough flexible fibrous
layer thereon, and a celluloid shell compr essed
upon said la,yel and-core.

o
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7. The combination of a core consmtmg .

largely of gutta-percha, an independent layer
of fibrous material covering said core, and
a casing of celluloid eomplessed upon the
fibrous mateua,l and core. |

3. Aplaying-ballhavingayielding core and
a’ celluloid shell which is 1emforced with an
independent layer of fibrous material, &ld
shell holding said core under compression.

9. A playlng -ball having a core which con-
sists largely of gutta-per cha ibrous material

wound upon said coreand formmﬂ' an inde-
pendent layer, and: a celluloid sh’e"ll com-~

pressed upon said fibrous material and core.
-10.” A playing-ball having a ‘ylelding core

overwound with strips of fibrous material,

and a shell of plastic material consisting of
segments welded at their edges and holdmﬂ'
S&ld core under compression. | |

11 A playing-ball havinga core which con-
sists largely of gutta-per cha and a celluloid
shell reinfor eed by an 1ndependent layer of

, | fibrous material and consisting of spherical
arrangement, and method may be resorted -
to within the scope of my present invention.:

The improved method or process herein de-
scribed is made the subject-matter of my di-

Seﬂ*ments which are welded ton'ether at thelr

_edﬂ*es and hold said-core under compression.
12.°A playing-ball ecomprising a shell con-

sisting of hemispherical sections welded to-
oother at their edges, and a filling of springy

1 matetial having an independent tough, flexi-
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ble jacket ot ﬁbrous material and. held undm R

compmsmon by said shell.

13. ‘A playing-ball comprising a shell whwh
consists of hemispherical segments of cellu-
loid” welded:together at their-edges, and a
| spherical ﬁllmo* of-gutta-percha cover od with
twine and held under eompressmn by Sald

shell.

100

14, A ba,ll canmstmw of a solid 5phele of

outta-percha wound eompaetly with several
layers of hard—tmsbed linen twine, and -held"

104

under compression by a; relatwely bhm cellu- |

Wltne-sses:_ )
B. C. STICKNEY,
R. W. PITTMAN.

ELEAZER KEMPSHALL. -
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