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 ELEAZER ILEMPSIIALL, OF BOS
 KEMPSHALL MANUFACTURING COMPANY,

- UNITED STA
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MASSACIIUSETTS, ASSIGNOR TO THE

A CO_IRPORA"[‘ION' OF NEW

F’HOCESS OF MAK!NG GOL.F BALLS

EEGIEIGATI@IM fgrmmg j;oart @f Letters E’atent No 696 888 dated Aprll 1, 1902
Orlgunl “LppllC’Lth]l ﬁled '\Tuvember 8, 1901; Serml No. 81,565, Divided and thls application flod December 12 1901, Selml

L NU 85,5068,

_-Ta aJZ whom it ma 7 cmw@rn

~ Be it known that I, ELEAZER KE\IPSHALL '

~ acitizen of the Umtea States, residing in Bos- |
ton, in the countyof Suffolk and State of Mas- |
.. sachusetts, have invented certain new and.
“useful Improvements in Processes of Making |-
Golf-Balls, of Whlch the followmfr IS a Spem- |

. fication.

10

- and stanchness of the balls and also to 1m-

This nwentlon 1elatcb 130 ballb such as used'

in golf and certain other games; and its ob-
Jec‘rs are to improve the quality, efﬁclenc} :

prove the method of producing them.
In my pending apphmtwn

iled September

27,1901, Serial No. 76,314, isillustrated a ball

- .-eonstl ueted with a relatwelv hard orstiff but

' substance that is held under compression by
- the shell, whereby the latter is supported

20

springy shell, which is filled with an elastic

against distortion produced by a blow, the

- constant elastic outward pressure ot the core

 tending to maintain the shell in spherical

'-Tf«hape :;Lnd cooperating with the natuml-
 springiness of the shell to euh‘mee the effi-
ciency of the ball. -

35

tmn is to improve the qualities of the inner

4©

In another pendmﬂ‘ appllca,tlon ﬁled Sep-

tember 30, 1901, Serial No. 76,951, the rela-
tively sofb, material of the eofe_ is first pro-

vided with a jacket by winding twine layer
over layer around the same, the ‘Dall thus pre-
liminarily formed being oversize, the shell-
segments being then Dlaeed over such ball

and the whole sub]eeted to compression un-
der the action of heat, so as to enable the
shell to contr act more 1ead11} to its finished

size. |
~The punclpa,l objeet of the plesem inven-

ball, so as toproduce a superior-finished ball.

| mowde the inner core with a firmly-fitting

tension-envelop, which compresses the core,
prevents the material of which the nucleus

- is composed from escaping between the edges

of the projecting shell-segments as they are
compressed thereover,and also possesses qual-
ities which increase the elasticity and eifec-

tiveness of the finished ball.

In thedrawings accompanying and forming
part of this spemﬁeatmn Figure 1 1s a view,

50 ]amtly broken awa}r of a bwll made in aceor a- | into mtlmate contact

webbing or fabric into strips.

(Nu mnﬂel‘l T
| ance mthmy present improvements. Fig. 2
is a view of a jacketed inner ball. Pl“‘ J

illustrates a method of compressing the Shell-

segments over the inner b‘ll], and K I‘ln' disa
view of an elastic core.

Similar parts are designated b_,? similar let-

-tels of reference in the seveml drawings. _
The shell (designated as A) may consist of

55 --

segments of a relatively hard but springy |

materlal such as celluloid or hard rubber,

sistency or ﬂ*utta, percha; but preferably I
form the nucleub in this instance by winding
rabber threads into the form of a ball as .‘:'Lt
C, Fig. 4. 1 inclose this nucleus-ball 'i11 an

6o
while. the nucleus B may consist of any smt-— o
able material, such as rubber of suitable con-

envemp consisting of one or more layers of

elastic belting D, wlueh may be woven of a

suitable Wldth————s&y three - quarters -of an
inch—or may be produced by cutting elastic
ThlS elastic
belting 1 put under tension while winding it

70

ar ound the nucleus, so that it firmly fits and o

compresses the core whatever may be the

substance or form of the latter, although the

elastic belting is especially effeetlve when-

the core 18 of the kind illustrated at Fig. 4.
A characteristic of elastic belting when used

for this purpose is that it dmﬂs richt down

into a spherical form or clings clocselv for its

entire width to the core, thus not only hold-

ing the same under compression, but also

"makmo‘ a practically smooth and uniform
| Jaeket or blanket around the latter, whereby

an inner ball of improved quality is produced
in a simple manner and at low cost. In 1its
original shape the inner ball is substantially
1ound, althoughit maydepart from the spher-

ical form w1th1n 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 T preferably form in two hemi-

Sphelwal segments A’ and A?®, Figs. 1 and 2,
| between which the nucleus - ball is placed

The parts thus assembled are placed between
forming-dies—as, for instance, ¥ and F—
whereupon the latter are pressed together by
means of suitable mechanism, thus foreing

75
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the shells together, so as to bunﬁ' their edwes "

To said ed aes eement 100




2

is previously applied, so that when they are

forced together they adhere, although the in-

ventionisnotlimited to this particularmethod
of effecting adhesion. When required, the
dies may be heated by steam or otherwise for

bringing the material of the shell-segments

~1nto suitable condition and consistency both
- for aniting them and also for facilitating the

IO
~the dies effects a softening of the shell, so

. 20

compressing and shaping action of the dies.
When celluloid is employed, the heating of

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 béfore the

balls are taken out, so as to give the shells
an opportunity to reharden, whereby they

are enabled to retain their shape when re-
moved. The abutting edges of the original

segments A® may be made somewhat full,
thereby to furnish material for properly form-
Ing the joint between them as they are sub-

~ Jected to the final compression. The elastic
~ belting being wound under tension upon the

~nucleus serves to effectually confine the same

25
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at the shell-compressing operation, so that
~noneof thematerial may squeeze out between
‘theapproaching edges of the segments.

The
fibrous portion of the jacket also serves to
prevent the heat of the dies from escaping
Into the nucleus, whereby injury of the lat-

ter is prevented and whereby also the shells

may be united without the employment of an
undue amount of heat. | -
It will be understood that the material of
the shell is compressed between the dies
and the resisting massof the ball contained

‘therein, and since said inner ball is first pre-

* paredsomewhat oversize the resistance there-

4.0
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of while under such compression furnishes
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 nec-
essary degree of pressure of the dies. The
Jacket of elastic belting may be first treated
with an application of cellulose or cement,
which may permeate the fibers of the belting,
so that it becomes at the finishing operation
firmly incorporated with the shell.

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.
The elasticity of the inner ball codperates
with the springiness of the shell, so as to in-
stantly restore the latter to its normal shape
after distortion by a blow, and thus enhances
the resiliency of the ball as a whole. The

elasticity of the filling is greatly enhanced by

havingit constantly under compression, since
the outward 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 rebound when thrown |

696,888

against anobject, as well as tofly with greater
speed and to cover a greater distance when.

struck by an implement.

It will 'be understood that the jacket cov-

ering: the soft nucleus is of importance in

manufacture in cases where the shell is 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

70

75

squeeze out between the approaching edges

of the shell, which tendenecy is entirely over-
come by the confining action of the jacket,

80
and in cases where heat is employed and

where the nucleusisof material whichisliable -

to low the jacket becomes of still greaterim-

portance. S |
From 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 layerof tensioned elastic

fused, and hence the ball is generally altered
from its true spherical shape, whereby the
elasticity of the inner ball acts .over a large

area with greatly-increased effectiveness: It

will be understood that when the ball is given
a sharp knock with a corner or small end  of

an lmplement the normal tendency of the
| shell, especially when' the latter is made of
celluloid and has thin walls, is to dent in-

sharply, thus affecting only the part of the

nucleus which is right behind the area of im-

pact and compacting only a small portion of

the nucleus,without tending generally to alter
the entire conformation thereof, so that only

| belting or fabric.. This layer, it will be seen,
forms a fibrous reinforcement for the shell:
itself and is of great value, since when the-
ball is given a knock the foree thereof is dif--

90
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this small portion of the nucleus would be ma-

terially effective in returning the shell to its

original shape, whereas by placing a jacket. .

of elastic fabric under tension over the nu-

cleus sharp indentation of the shell 1S pre-
vented, since if the jacket is pushed inwardly-
anywhere a large area thereof is, owing to its

longitudinal tension, necessarily affected and

dragged inwardly to a slight extent, so that

instead of a deep indentation being produced

in the nucleus over a small area the latter is.

'IIO

115

slightly flattened over alarge area, and there-

by the entire shape of the nucleus, as well as.

the shell, is a little distorted, and in conse-
quence the whole energy of the imprisoned
mass, added to the natural resiliency of the
elastic belting, is called upon, and the ball
18 restored instantly to its normal position.

Moreover, said elasticbelting toa material ex--

tent relieves the shell from the stress due to
the outward or expanding pressure of the com-

pressed elastic nucleus, sothat the shell is less:

liable to deteriorate or crack, and its life is
greatly prolonged. In thisconnection it will
be perceived thatthe compression of the inner
ball at the finishing operation does not mate-
rially reduce the longitudinal tension of the

120

125
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elastic belting at any part, so that the samo

r
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18 effectwe to restrain the nu(*leufs after the

B ‘ball is finished.

" elastic fabric forms an excellent backing or

1

base for the shell, particularly when the lat-
ter is of celluloid, and especially since the
presence of such backing prevents undue in-

- dentation of the shell, as just explained.

In using the term * L611L1101(1 71 refer to cel-

~ luloid communds generally and do not limit

10

myself to any particular v amety or n'rade or

h mixtuare.

My present 1mp1*ovement% in construction

~ and method are applicable not only to golf-

-

I3

20

balls, but also to balls for usein playmn‘ bil-

_hmds 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 .

T usually make the exterior surface of golf-
balls. pebbled orcorr ngated to any deswn or

configuration which may be preferred by the
-player
sented as finished with relatively slight ele-
vations of a spherical conformation; but in
Dilliard-balls, of course, the outer %urfac‘e
“should usually be a smooth and true S‘:}her |

In this instance the Dball 18 repre-

- 1(33,1 surface. . |

T believe that I am the ﬁr t to incztse 3 COTe

~ of rubber cord in a celluloid shell, thereby

producing a highly-effective pla,ymfr-ball In.
| manufacturing the tendency of the rubber to

35
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squeeze oub be’oween the edf‘f‘es of the shell,

and thcreby prevent the edweb of the same-
from uniting or welding, is overcome by means
of my invention.

The elastic belting success-
fully confines the mass of rubber during the

~ shell-compressing operation, and, moreover,
‘ers a, matenal tor

the fiber of the belting o
whieh cellulose orother &,mtable cement read-

‘ilyadheres, so that the shell and the fiber are:
firmly umted thus forming an ef
“ingor 1‘eenfm: cement for the shell.

lmd is practically proof ‘w‘unst deterwl ation
in the heat of summer.

Variations may be 16‘801‘136(1 to W1t11111 the

scope of my present invention.

The herein-described playing-ball is made

the subject of my pending application, Serial

No. 81,565, of which this is a division.
Havm@ desm ibed my invention 1 c¢laim—
1. A process in pmduemw playing - balls,

~ consisting in compressing shell-segmentsover

a filling prewously prep‘u*ed mth & tenswned
ehstlc compression- -jacket..
. A process in producing playmﬂ*-balls,

.conslstmﬂ* of inserting within shell-segments.
an elastlﬂ mass havmﬂ* a compression- ,]cLGkZBt-
under tension, the jacketed mass exceeding.
in bulk the capacity of the finished shell |

foreing the segments together, causing. thelr
contr aetmg pormons to a,dher e, and COmMpPress-

ing the shell to final size.

3, A process in producing playing - balls,

‘consisting in inserting within shell-segments

an ehstle mass: lmwly Q eompressmn J&Cl&.@b | consisting of winding rubber thread into the

Thusit will be seen that the | in “bulk the ¢

heating the segments, and foremw them to-—

fective back-
The eellu-_

under tension, the jacketed mass exceedmw -

capacity of the finished c~hel]

ﬂ‘ether
4. A pIOCGSb in producing pla}mn' balls

consisting in enveloping an elastic mass with

elastic fal)me under tension, inserting the
SAme within shell-segments, dtld formnw the

segments together.

5. A process in making playing- balls con-
sisting in winding e]abtlc belting around 4
llucleufs of elastic materml making a shellin
segments which apprommate their final form,
and compressing the segments to ﬁnal form
upon the prepared. nueleus |

“6. A process in making playing-balls, con-
‘sisting of winding several layers
belting around a

bpherlealcellulmd segments,pressing the seg-

illing of rubber, making

of elastic

70
75

30

ments together over the prepared filling soas .

to compress the same, and uniting the edﬂ'es
of the seg ments. |

7. A process in making play 1110—ba1153, 0011-
sisting of Wmdmn* elasmc belting under ten-
sion amund a filling.of rubber, tr ating the

belting with eement making sphemc&l cellu-_

101(1 segments, subgectmfrthem to heat, press-
ing them towether over the prepared "111110* SO
astocompress the same, and uniting the edﬂ'es
of the segments. -
3. A process in making playmn‘—balls, con-
sisting of making a ﬁlhnfr of rubber, provid-
ing the same with a retaining-jacket, making

_llem1spLerleal celluloid segments, and com-
pressing the segments over the prepa,red fill-

ing.
9. A method in producing cores for play-'

ing-balls, consisting of winding elastic belt-

ing under tension upon an elastlc nucleus.
10. A method in produclng cores for play-
ing-balls, consisting in winding rubber thread
to form a-nucleus, and ovelwmdmﬂ* said nu-
cleus with elastic belting under tension.
11. A process in produemw nlaying-balls,
consisting of winding rubber thread to form

90

95

10C

105

IT1O

a nueleus and compressing celluloid seg-

ments over sald ntucieus.

- 12. A process in producing. plavmﬂ'-balls,
eonmstmﬂ' of compressing cellnloid segments
over a nucleus of soft rubber and causing the
edges to unite or weld.

13. A procgess in producing playmﬂ'-balls,

consisting of winding elastic belting upon a

nucleus of rubber, :zmd compressing eellulold
shell-segments thereover.

14. A process in producing pl&yiﬂﬂ-ba,lls, |

consisting of winding rubber thread into the
form of a ball WmdmO' olastic belting under
tension upon s"ud ball, and compressing cellu-
loid shell-segments thereover -

115

120

125

15. A process in producing pl&ymv ball&,: _

consisting of winding rubber thread into the

form of a ball Jackemno‘ said ball with fabric

or fibrous material and eompressmﬂ* celluloid

shell- seﬂ*meuts thereover.

16. A process in producing playmﬂ -balls,

130




e . 696,888
form of a ball, jacketing said ball, treating ! adherent material, and eompressing'celluloid
the jacket with an adherent material, and segments thereover. :

compressing celluloid segments thereover. | ; - '
17, A prgcess in prodbucing playing-balls, E[_‘EAAER KEMPSHALL. .

- 5 consisting of winding rubber thread into the |  Witnesses: |
form of a ball, winding elastic belting there- B. C. STICKNEY,
overtoforma jacket, treating the jacket with ! FRED. J. DorE.
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