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To all whom it may conceriv: |
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-
5 sachusetts, have invented certain new and
useful Improvements in the Manufacture of
Golf-Balls, of which the following is a specili-

catbion.
Thisinvention 1elates to playing-balls, and
1o especially to the variety thereof used in the
game of golf; and its objects are to improve
the construction and increase the durability
~ of the ball and also to reduece the cost of 1ts
manufactare.

' 15 Inmypending &pplmatmn? filed September

25,1901, Serial No. 76,814, is illustrated a ball

constructed with a celluloid shell and filled

- with gutta-percha, which is held under com-
pression by the shell, the constant elastic out-

20 ward pressure of the core tending to restore
the spherical shape of the ball when distorted
by a blow, so that the core not only afiords a
yvielding ba,ckmfr for the shell, but also codp-

erates therewith to enhance the liveliness or
In said application
Iillustrate the shell as made of hemispherical

25 Hlying power of the ball.

segments,which whenhotarecompressed over
a core, the edges of the segments being weld-

ed or fused together and forming a complete
30 shell, the compressing and heating operation |

serving & threefold purpose—viz., to weld the

setrments together, to solidify and toughen |

| the G@HlﬂOld,mO that it becomes pr a,et,leall v in-

destruectible, and also to place the core under

35 compression. In producing balls in accord-
ance with the invention set forth in said ap-
plication care is taken to form a perfect weld
at the joint of the segments, 80 as to insure

that the shell will not split open at the joint

when subjected 1o severe usage in the game.
Care is also taken to. prevent the mass con-
fined within the shell-segments from squeez-
ing out between the edf}'es thereof at the
eompressing operation, since the presence of
gutta-perchaupon the edges tends tointerfere
with the welding thereof. It is also found
that the heating to which the green segments
are subjected at the compressing operation
tends to liberate or volatilize a portion of their
5o substances npon the inner side of the shell,
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| where it inay subsequently react and tend to

weaken or deteriorate portions of the shell
1tself.

sectionsand then formed into shell~9errmellts

all of which operations incur expense.

The purpose of my present improvements

| is to make a seamless shell and not only ob-
viate the necessity of carefully welding the

thin edges of the segments-together, but also

producing a shell which is not liable to split

open at the joint, since there is no joint. 1
also save the cost of first forming the raw cel-
Iuloid compound intosheets, then cutting the
sheets into disks, and then.cutting them so as
to form segments. Moreover, I minimize the

Moreover, the raw celluloid must first
“be reduced to sheet form and then cutupinto

35
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liability of any portion of the celluloid com-

pound volatilizing within the shell, so thatin-
jary to the latter from this bomce 1S pr ‘tCtI—-
cally eliminated.

In the accompanying drawings, I Figure 1 1S

a view, partly broken away, of an UHﬁ[llb]lGd |
Fig. 2 is a fragmentary view illustrat-
_mn* the Gond1t1on of the ballatan ea:t.ly stage
in 1135 manufacture.

Fig. 3 is a view 5111111&1
to Fig. 2, showing the ball at a later stage,
but before it arrives at the I"ig. 1 condition;

-and Tig. 4 shows the ball compressed to swe

in heatmg and finishing dies.
In the several views 51m11a,1 parts are des-
ignated by similar letters of reference.

I prefer to produce a compressed central -

piece or filling A of the required size and
shape by means of suitable dies. This cen-

-tral piece is preferably somewhat too bulky
for the capacity of the finished shell.
‘this center piece I apply a coating of mate-
rial B, as at Fig. 2, sald coating completely
enveloping the core A and consisting of a

Upon

thick or dense solution of celluloid or compo-
sition thereof which is in such a plastic or
liquid condition that it may be spread over
the core in a substantially even and some-
what thin layer. In practice 1 find that if
this coating is one one-hundredth of an inch,
more or lessﬁ in thickness 1t may answer. the
purpose.

to a sufficient extent so that it can be han-
dled safely. This drying effects a prelimi-
nary seasoning of the coating material.

It

The coating 1s then allowed to dry
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~will be understood that the material dried

out or evaporated from this coating cannot at
the subsequent heating and. finishing opera-
tion work into the interior of the ball to the
detriment thereof. When said coating B has
become sufficiently hardened, I apply a sec-
ond coating C, Fig. 3, over the ball, which in

~turn is allowed to dry until it attains the re-

1 fo]

_._15

quired firmness. T then apply a third coat-
Ing D, which is likewise allowed to dry.

may be successively applied, according to the
styleof ball in hand. - In practice I find that
three layers or at the most four layers pro-
duce a shell of satisfactory qualities when

‘the ball is intended for use in the game of

egolf, provided that the shell so built up issup-

- ported upon a center or core of suitable ma-
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terial and having the proper firmness. The
ball thus built up is placed in finishing-dies
E and F, Fig. 4, and subjected to both heat
and compression. In practice I prefer that
the ball when placed in the dies shall be some-
what oversize, so that as the- die-sections
are brought together they compress the ball,

thereby effecting a twofold purpose—first, to

compress the core, so that it may always ex-
ert an outward elastic pressure upon the fin-

“ished shell, and, second, to subject the mate-

rial of the shell to compression aswellas heat,
thereby solidifying the material of the shell

1itself, so that it may have the qualities of

resistance, firmness, indestructibility, and
springiness,whichare desirablein a golf-ball.
The heat and pressure may be applied for a
considerable period, so that the ball may be

- well seasoned.

40

The heating of the dies by Sdfteﬂing the

coatings B, C, and D not only insures the

kneading or welding of such coatings into

~one integral shell G, but also facilitates the
- flowing of the material, so that the shape of

45

the dies is imparted to the finished ball. Af-
ter being removed from the press the dies
may be allowed to cool before the balls are
taken out, so that thelatter when removed are
sulliciently hardened to retain their shape.
Thus it will be seen that the shell is made

without any seam or joint, and hence is well

50
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adapted at all

shell resides in its
original color throughout all the severe usage

points to withstand shocks
from the blow of an implement or from be-
ing driven against a stone. Atthe same time

‘the ball is not subject to internal deteriora-

tion from the presence of gas or other matter
escaping into the interior of the ball during
the heating. Moreover, thenecessity for first

rolling the celluloid into sheets and then cut-
ting the sheets into disks and cupping them

is avoided, and the trouble and expense of
securing -a perfect weld between the shell-
joints is also avoided. |
One important advantage of my celluloid
quality of retaining its

which it receives in a game. Another ad-

vantage resides in its springiness, so that it
1s of material value in imparting liveliness

In
this manner one or more additional layers

|

696,886

| to the ball or increasing its flying or driving

power. It imparts tothe ball a solidity, stiff-
ness, and springiness which it has heretofore
been found impracticable to secure.

My compressed core gives the shell a good
backing at all points and tends to prevent
such indentations of the shell by an imple-
nment as would cause the shell to crack.

My celluloid shell is not only practically
indestructible, but is at the same time so

70

s

smooth that it offers little resistance to the

air in its flight. It drives farther than any
ball heretofore produced, while on account

ofitsslipperinessit easily travels through the

grass and is hence excellently adapted to the

-game.

My shell overcomes the defect of prior golf-
balls of being easily cut by a blow from an
implement. It is practically indestructible
from such causes. It tannot be knocked out
of shape, as 1s the case with former golf-balls.
It does not succumb to the heat of the hot-

test summer day, whereas prior gulf-ballsare

softened and spoiled by warm weather. -

I believe I am the first either to inclose a
core in a seamless cellnloid shell or to com-
press such shell upon the core or to make a
relatively thin shell of a number of celluloid
layers successively applied thereto and fused
or welded together.

- It will be understood that the resistance of

80
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the central mass at the compressing opera-

tion furnishes a substantial support for sus-
faining the relatively thin shell against the

pressure of the forming-dies and codperates
with the latter in producing the desired den-

sity or firm, tough, and springy texture of the
shell. | | |

In using the term ““ celluloid ” I refer to cel-

laloid compounds generally and do not limit
myself to any particular variety of such com-
pound nor toany particular grade or mixture
of celluloid composition. |

I usually pebble or score the exterior sur-

face of golf-balls, the interior surface of the
dies being provided with depressions at H
for this purpose.
some features of my invention are applicable,
the outer surface should usually be a smooth
and true sphere.

Variations in construction, material, meth-
od, and other particulars may be resorted to
within the scope of my presentimprovements.

The improved playing-ball herein set forth
is made the subject-matter of my pending ap-
plication, Serial No. 83,356, filed November
28, 1901. |

Having described my invention, I claim—

1. A processinthe manufacture of playing-
balls, consisting in forming a core, applying
a plastic or fluid coating to the core, and per-
manently compressing said coating upon the
core.

2. A process in making golf-balls, consist-
ing in forming a yielding core, applying a
plastic or fluid coating to the core, drying said
coating, heating and simultaneously subject-

In billiard-balls, to which
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ing the same to_compress_iont_o an extent suf-

ficient to compress said core, and maintain-
ing the compression until the shell coolsand

hardens. -~ - - .
3. A process in making playing-balls, con-

sisting in coating with plastic m aterial a core
formed atleast partially of gutta-percha, com-

~ pressing said coating to an extent to compress

IO

1y

said core, and hardening said coating when

so compressed. _
4. A processin making

shell upon the core.

5. A process in making playing-balls, con--
 sisting in coating a core with.plastic celluloid,

then drying said coating, and then subjecting | & | |
7| causing one layer to dry before -the.next is.

" the coating to heat and compression. - -
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6. A process in-making playl

sisting in coating a core of outta-percha with.
celluloid compound, drying said coating, and.
- subjecting the same to heat and compression

to an extent to compress said core.

7. A process in making playing-balls, con-

sisting in applying successive layers of plas-

tic material upon a. relatively soft yielding.
 core and.then hardening and welding together
gaid layers to form a permanent substan tial

shell harder than said ecore.

3. A process in making playing-balls, con-

sisting in applying successive layers of plas-

- tic celluloid upon a yielding core, subjecting.
said layers to simultaneous compression and.

3
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her

at, and maintaining the compression until
the celluloid hardens. R o

9. A process in making playing-balls, con-
sisting in applying successive layers of plas-

tic or fluid material upon a'soft core, causing

said layers to dry, and then subjecting them

to heat and sufficient compression to reduce
the bulk of said core, and maintaining the

compression until said plastic material har-

dens into a permanent shell.

10. A processinmaking playing-balls, con-
sisting in applying to a yielding core a plu-

rality of layers one after another of fluid or

plastic material, drying one layer before an-
other is applied, snbj ecting-thewhole to heat
and compression toan extent tocom presssaid.

core and also to cause said layers to weld, and

maintaining the compression until the shell.

 h&fdGnS” ' o |  " .
11. A processinmaking playing-balls, con-

=e sisting. in applying to a core, consisting at |

| playing-balls, con-
“sisting in coating a yielding core with cellu-
loid solution, and effecting a hardening and .
compression of said coating so as to form a

ng-balls, con-

A ™ el e,

applied, and then subjecting the whole to the-
‘action of heat and compression. T e

| pression by the shell. o
king playing-balls, con- .

‘shell upon said

| least '13&1:7‘;15131.137:. . of g Uttﬂ%p ercha, a pl__u_fality', of

layers, one after another, of _plast_ie-material; o

drying or partially euring one layer before
another is applied; subjecting

heat so as to render said layers plastic and

til the shell hardens. -

 12. A processin making playing-balls, con-.
i sisting in applying to a yielding core a suc-
cession of layers of celluloid solution, caus-

subjecting the whole to the ac tion of heat and
compression, and maintaining the compros-
sion until the celluloid cools and hardens.

sisting-in applying to a core of gutta-percha

the whole to .
gl

also to compression so as to cause said layers
toweld; and maintaining the compression un--

ing one layer to dry before applyin o the next, | .

_ _ | _-_7:::]_:.: -
.18, A processin making playing-balls, con- -

o succession of layers of celluloid solution, '

14. The process of making ._-plé"y;i-ng-ballé; o

L

consisting in producing a center piece or fill-.
ing of gutta-percha, said center piece belng.
‘somewhat too bulky for the capacity of.the fin-
ished shell, applying thereto a thick solution .
. of-’
one one-hundredth of an inch, more or less, -

of celluloid in a substantially even layer

in thickness, allowing the coating to.dry.to

such an extent that it can be handled safely, -

applying - a second coating of like ‘material

=

L] L

one or.more additional layers, allowing the

third and other coating or coatings to.dry-or
‘harden, thus making an oversize ball,-sub-
jecting the ball to heat and simultaneous:
. compression in dies, and subsequently allow-
ing the ball to cool in the dies; said: coatings.
or layers being welded Into an integral shell,

which is thus condensed, toughened and stifi-

‘and allowing it to dry or harden, applying a
third coating of like material and if. desired -

9(}.. 
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ened, and the core being placed undera com-

15, A processinma

sisting in forming upon a yielding core a mul-
tiple-ply shell of plastic material, then heat-

ICO

ing said shell to render it plastic throughout,
‘then compressing said shell while heated so

as to weld the plies together into an integral -

pression until the shell hardens by cooling.- -
7 ELEAZER KEMPSHALL.
- Witnesses: - | T

- FRrED. J. DOLE,

B. C. STICKNEY. -

core, and maintaining the com-:
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