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To all whom it may conceri:
Be it known that I, ELEAZER KEMPSHALL,

a citizen of the Umted States, residing in Bos—_

ton, in the county of Suffolk and State of Mas-
a,ehusetts, hcwe invented certain new and

‘useful Improvements in Golf-Balls, of which

the following is a specification.

Thisi mventwn relatestoplaying n'-balls such
asused In the game of golf and othel games.
1ts object is to produce at low cost an efficient;
ball having the quality of being *“ dead” when

given a light blew and exceedingly lively

when struck a sharp blow.
Inthedrawingsforming a part of this speci-

fication, Figure 1 is a view of a ball made ac-

cording to my improvements, being partly

‘broken away so as to exhibit its construction.

Kig. 2 illustrates a staﬂ'e in the process of COoN-
pletmﬂ' the ball.

I preferably employ a spherical core A,

made of gutta-percha, which is preferablyin-

trodueed in a fluid condition and hardened
within a suitable rubber envelop B, the gutta-
percha being forced into said envelop to such

an extent as to materially expand said en-

velop, as set forth in an application filed by
Franecis H. Richards December 38,1901, Serial

No. 84,529, whereby the envelop,-espef'eially-

the exterior portion thereof, is put into a state
of high longitudinal tension, as indicated by
broken curvedlines C. Theinterior portion of

~ the envelop is compressed by the exterior por-
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tion, as indicated by the radial lines D, and
the core is held constantly under compression
by said envelop. The combination of com-
pressed core and distended envelop enhances
the effliciency of the ball when struck a heavy
blow. However, if desired, soft rubber may
be otherwise employed for inclosing a core.
Upon the compound rubber and gutta-
perchafillingl placeashell E,of gutta-percha,
preferablyin the form of hollow hemispheres,
the joint between them being indicated at I'.
Upon this shell I apply a coating of material
, said coating completely enveloping the

eore A and consisting of a thick or dense solu-

tion of celluloid or composition thereof,which
i1s 1In such a plastic or fluid condition that
it may be spread over the sphere E in a sub-

stantiall y even and somewhat thin layer.

J, which is likewise allowed to dry.
manner one or more additional lavers may be

the proper firmness.

| dies 1s imparted to the finished ball,

In

practice I find that if this coating is one one-
hundredth of an inch, more or less, in thick-
ness 1t may answer the purpose. The coat-
ing 1s then allowed to dry to a suificient ex-
teiit, so that it can be handled safely. 'This
drying effects a preliminary seasoning of the
coating material. It will be understood that
the materialdried out or evaporated from this
coating cannot at the subsequent heating and
finishing operation work into the interior of
the ball to the detriment thereof. When said
coating ( has become sufficiently hardened, 1
apply a second coating H over the ball, which
in turn is allowed to d1 y until it attams the re-
quired firmness. Ithenapplya third coating
In this

successively applied, according to the style of
ball in hand. In practice I find that three

layers, or at the most four layers, produce a

shell of satisfactory qualities when the ball is

intended for use in the game of golf, provided

that the shell so built up is supported upon a
center or core of suitable material and having
The ball thus built up
18 placed in finishing-dies K and L and sub-
jected to' both hea,t and compression. In

practice I prefer that the ball when placed in
‘the dies shall be somewhat oversize, so that
“as the die-sections are brought together they
‘compress the ball, thereby off ecting a twofold

purpose, first, to cOmpress the core, so that
it may always exert an outward elastic pres-
sure upon the finished shell, and, second, to
subject the material of the shell to compres-
sion as well as heat, thereby solidifying the

~material of the shell itself, so that it may have
the qualities of remstance firmness, inde-

struehbﬂlty, and springiness, which are de-
sirable ina golf-ball. The heat and pressure
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may be a,pplied for a considerable period, SO

that the ball may be well seasoned.
The heating of the dies by softening the
coatings G, II and J mot only insures the

| kneading or welding of such coatings into one
“integralcasing M, butalsofacilitates the flow-

ing of the material, so that the shape of the
The
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ball may be allowed to cool while under com-
pression, so that the latter when removed are

sufficiently hardened to retain their shape.

Thus 1t will be seen that the casing is made
without any seam or joint, and hence is well
adapted atall pointsto withstand shocks from
the blow of animplement orfrom being driven
against a stone. At the same time the ball
is not subject to internal deterioration from
the presence of gas or other matter escaping
from the celliiloid into the interior of the ball
during the heating. Moreover, the necessity
for first rolling the celluloid into sheets and
then cutting the sheets into disksand cupping
them is avoided and the trouble and expense
of securing a perfect weld between the shell—
joints is also avolded.

Preferablythe heat is sufficient to alsosof-
ten the gutta-percha shell E and enableit to
weld at the joint I. I thus form a double
shell upon therubber and gutta-percha filling
which possessesgreatstrength and durability.
The gutta-percha is thus caused to form one

complete sphere, as at E', and the celluloid

another complete covering, as at M. .
The pressure of the dies compacts and so-

lidifies both the celluloid and gutta-percha

components of the shell, the confined mass of
rubberand gutta-percha being sufficiently re-
sisting ‘to support the comparatively weak
matemal of the shell under any desired de-

gree of pressure of the forming-dies.

By providing a backing of ﬂ'utta -percha in

the shell I am enabled to em ploy a relatively

thin compound plate of celluloid for the outer
covering, thereby not only reducing the ex-

pense, but also making it possible 130 use cel--

luloid in its most effective form, since a thin
plate of this material possesses valuable char-
acteristics not found or at least imperfectly
developed in a thick plate. For one thing a
thin cover of celluloid may be better seasoned
than a thick or massive cover,and it is more
springy and pliant, while possessing the same
wear-resisting, smooth, waterproof, and other
qualities which render the ball desirable in
the game of golf. Atthesame timeIlam en-
abled to use in the shell a large mass of gutta-

‘percha, which possesses to a superlatwe de-

gree the quality of storing up foree from a
blow which 18 necessary in a golf-ball. It
will be understood that it is 1mp0rmnt in view
of the small size of the balls used in this game

~and the necessity of its carrying or ﬂymﬂ* a

great distance to use in its construction such
a combination of materials as will utilize to
advantage every portion of the mass of the
ball, or, in other words, it is important to
ellmmate all dead wewht therefrom. Hence
1t 1s desirable not only to provide a core or
filling having the desired qualities, but also
to prowde thelefm a shell which not only
protects sald filling, but also itself contrib-
utes in a large degree to the flying power or
efficiency of the ball while preventing a light
blow from. :«:L[Teetmn' the hwhly-ela,stlc mte-
This deSldemtum 1S obtained in this

696,893

instance by reducing the thickness of the
celluloid cover, so as to retain only enough

thereof to plowde a wear-resisting, Watel-
prooi, and otherwise satisfactory exterior for
the balls and lining such cover with a rela-
tively thlek mass of cutta-percha, which not
only has great carrying power, but is tough.
The celluloid overcomes the obJectit)ns to the
use of a plain gutta-percha exterior, while all
of the advantages of the gutta-percha are re-
tained.

One important advantage of my celluloid
shell resides in its quality of retaining its
original color throughout all the severe usage
which it receivesina game. Thecompressed

core gives the entire shell a good backing at

all points and tends to prevent such inden-
tations of the shell byan implement as would
cause the shell to erack. The celluloid cas-

ing is not only practicallyv indestructible, but

is at the same time so smooth that it offers
little resistance to the air in its flight. It
drives farther than any ball heretofore pro-
duced, while on account of its slipperiness it
easily travels through grass, and is hence ex-
cellently adapted to the game. It overcomes
the defects of prior Golf balls of being easﬂy
cut by a blow from an implement.

It will be understood that the resistance of

the central mass at the compressing operation

furnishes a substantial supportforsustaining
the relatively thin shell against the pressure

of the forming-dies and codperates with the
latterin producing the desired densityor firm, -

tough, and springy texture of the shell.

In using the term *‘compression” herein as
applied to the rubber sphere or to its core I
refer to the gripping or compressive tendency
of the shell or casing, which is due to main-
taining great pressure of the dies while said
shell or casing cools and hardens. This com-
pressive tendency may or may not be accom-
panied by a condensation of the bulk of the
rubber or its core, the presence or absence of
such condensation depending upon the char-
acter of the material used and u pon the de-
gree of pressureemployed in forming the ball.
It is to be understood that in case condensa-
tion of the bulk of the core or its soft envelop
takes place it is due to the presence of air-
spaces or i1mpurities in the material. It is
not, however, essential that the core or rub-
ber be always condensed in bulk. When
using the term ‘‘seamless” herein I mean to
distinguish between my celluloid shell and
one made from hemispherical or other seg-
ments, which have seams extending in a ra-
dial direction, or, in other words, T mean that
my sald shellis radially seamless. If desired,
only one celluloid layer may be used within
the scope of my present improvements; but

1 prefer to use several, for the reasons stated.
In using the term ¢ cellulmd > I refer to cel-

luloidcomp()unds generally and do not limit
myself to any particular variety of such com-
pound nor to any particular gr ade or mixture
of celluloid composition.
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I usnally pebble or score the exterior sur- |

face of golf-balls, the interior surface of the

dies being provided with depressions at G for

this purpose. In billiard-balls,to which some
features of my invention are applicable, the
outer surface should usually be a smooth and

~true sphere.

10

‘ings than those herein speci

VYariationsin construetmn mateual meth—'

od, and other. particulars may be resorted to
within the scope of my present improvements.
A gutta-percha and celluloid shell may-be
othermse formed within the scope of my ini-
provements and may be used with other fill-
1cally mentioned.
The herein-deseribed process is made the

- subject-matterof mypending application, Se-
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rial No. 87,888, filed March 12, 1902.

Certain featu_les of construction herein dis-
closed are made the subject-matter ¢f my
other pending application, Serial No. 90,442,
filed January 20, 1902, the claims herein re-

citing constructions not diselosed in the last-

mentioned application.
[Taving described my invention, I claim—
1. A playmﬂ ball comprising a spherical
rubber envelop distended by a filling of gutta-
percha, and a shell built up of wutta perch&
and celluloid and compressed upon said en-
velop,.the celluloid portion of the shell being
seamless. =
2. A playing-ball eommlsmﬂ' a Sphelle&].
core of gutta-percha,a solid soft-rubber spher-

“ieal . envelop thereon, a gutta-percha shell

upon said envelop, and a plurality of seam-
less layers of celluloid incasing said shell.
3. A playing-ball comprising a spherical

‘gutta-percha core,asoft-rubberenvelop there-
on, a relatively thick gutta-percha shell npon

sald envelop, and a celluloid covering upon
said shell; said celluloid covering bemrr ma-
terially 13]11111161 than said gutta- pemha shell
and comprising a plurality of seamless ]ay-
ers fused or welded together. |
4. A playing-ball comprising a Sphemcal
gutta-percha core, a solid soft-rubber spher-
ical envelop thereon, a gutta-percha shell

upon said envelop, and a seamless celluloid |

covering upon said shell; said celluloid and
gutta-percha shell being compressed upon
sald envelop.

5. Aplaying-ballcomprisinga fmtta-pel cha
spherical core, a sott-rubber enveIOp thereon,
a gutta-percha shell upon said envelop, and
2 multlple ply thin. celluloid covering com-
pressed upon said shell; said gutta- pewha
shell being formed in. sewmelltcs welded and

- compressed upon said ﬁ]_ling*

o

6. Aplaying-ball comprising a gutta-percha

core, a soft-rubber envelop, a frutta percha

shell upon said envelop, and 2 eellulmd COV-
ering upon said shell; said gutta-percha shell
belnw made in sectlons or portlons which are
Welded and compressed upon said filling, and

| said celluloid comprising a plurality of welded

coatings compressed upon said shell.
7. A playing-ball comprisinga, ﬂ*utta-percha,
core, a soft-rubber envelop thereon, a gutta-

percha shell upon said envelop, anda thin

celluloid covering upon said shell; said gutta-
percha shell being made in sections which
are welded and compressed upon said filling,
and the eelluloid covering comprising a plu-
rality of seamless layers welded togetherand
compressed upon said shell. -

3. A playing-ball comprising a core which
18 1nclus1_ve of a spherical body of 1ndia-rub-
ber, a shell of gutta-percha compressed upon
said COTe andase&mless celluloid casing com-
pressed upon said shell.

9. A playing-ball comprising a relatimly_
large sphere of gutta-percha, a. shell of gutta-
pe,rcha ; anintervening layer of soft, springy
material; said shell being compressed upon
sald intervening layer and core; and a thin
seamless casing of cellulold com pl essed upon
said shell.

10. A playing-ball. compnsmw a - ylelmnﬂ*
filling, a thick gutta-percha shell compressed

thereon:.and a. thm seamless cellulold casmﬂ'_

compressed upon said shell.

11. A playing-ball having an inter nal mass |

of rubber and gutta-per cha and.a seamless
casing or shell of hard, wear-resisting mate-
rial.

12, A playln a-ball having an 1111361 nal mass
of soft rubber and gutta- percha and a seam-
less celluloid casing or shell. |

13. A playmn‘-ba,ll having an internal mass

of soft rubber and gutta- pemha and a seam-
less celluloid casing compressed thereon. .

14, A playing fr-ball having an internal mass
of gutta-percha and soft'rubber and a rela-
tively thin seamless celluloid shell com-
pressed to size upon sald mass 80 as tcn hold
the latter under compression. 4

15. A playing-ball having an 1ntema,1 mass

,0f gutta-percha and rubber and a relatively

thin shell consisting of several layers of: cel-
luloid compressed upon sald mass so as=to
hold the latter under compression. .
ELEAZER KEMPSIIALL
Witnesses:
- B. C. STICKNEY,
FRED. J. DOLE.
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