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Lo all whont it may conceri:

Be it known that I, ELEAZER KEMPSHALL,
a cltizen of the Umted States, residing in Bos—
ton, In the county of Suffolk and btate ot
WIassachusetts, have invented certain new
and useful Improvements in the Manufacture
of Playing-Balls, of which the following is a
specification.

This invention relates to the manufacture
of playing-balls, the object being to provide a
ball of improved construction and quality es-
pecially adapted for use in the game of golf.

In the drawings forming part of this speci-

fication, Figure 71 illustrates a complete ball
partly bloken away to disclose its construe- |

tion.  Hig. 21is an enlarged section of a ball.
Fig. 3 is a view of a perforated section of a
hollow core or center piece.

For the center pieceor core I use a shell 1,
preferably formed of celluloid or other hard
and springy material. InthisshellIl make a
series of perforations, as at 2, preferably of
large diameter and of such number that the
shell is rendered flexible. Upon this shell T
apply approximately pure sheet-rubber, layer
over layer, to complete the filling 3 of the
ball, and upon this filling I compress a shell
4 of pla,stlc material, pr efel ably gutta-percha.

In winding the 11111'10' 3, which preferably
forms the plmelpal part of the body of the
ball, I employ a very thin sheeting of acid-
cured rubber A—that is, rubber which has

- been changed fromthe crude state to a usable
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state by a well-known acid process—as dis-
tinguished from the more common process of
mixing raw rubber with sulfur and then
subjecting the mixture to heat. Specimens
of acid-cured rubber are the commercial *‘ sur-
geon’s rubber” or ‘“dental rubber” or ““den-
tal dam.” 'This contains little or no foreign
or dead mixture, which wculd impair its
strength or elasticity, and it is much stronger
than rubber which is vuleanized by being
first mixed with sulfur and then heated,

and hence performs an important function in
my improved ball, because il can be drawn
extremely thin "md withstands great strain,

and by.these combined qualities I am en—
abled to make a substantially solid ball all

portions whereof are under high tension.

This solidity is effected by the thinness to
which the sheeting is drawn in connection

|

0 with the hard packing action due to the tense-

ness of the overlying wmdmgs which, it will

‘be understood, pfwk the inner lavers in a

most effectual manner. It will be perceived
that owing to the solidity of a ball thus
formed lateral flow of the rubber sheet or
strip becomes impossible—that is, such flow
as would occur at the unconfined edges of an
ordinary plate of rubber when subjected to
pressure—and hence any further distortion

“of the rubber when the ball is struckcan oc-

cur only in directions longitudinally of the
strips, and since this is already highly ten-
sioned the ball exhibits phenomenal flying
power. Moreover, the described ball of solid
windings is so hard and so highly tensioned
as not to be unduly affected by a light blow,
rendering the ball also excellent for “put-
ting.” ThIS sheeting I wind continuously in
mlbcellaneous (111ect1011s layer over layer, as
indicated at A, Figs. 1 and 2. I prefer to use
sheetingorigin ally from nine one-thousandths
t0 twelve one-thousandths of an inch in thick-
ness and tensioned to an extent to reduce its
thickness to from three one-thousandths to

four one-thousandths of an inch. It will be

understood that, owing to its strength, thin
sheeting of acid -cured rubber may be em-
ployed and.that it may be stretehed until it
1s extremely thin, since this quality or kind of

rubber stands very greatstress without break-
In this way—that is, by using extremely

ing.
thin windings—I can make a substantmlly
solid sphere of rubber which is highly ten-
sioned in all directions, and is hence power-
ful when given a hard blow, while being too
highly strung to be materially affected by a
light blow, so that it 1s well adapted for the
gameof golf. DByreason of itsextraordinary
thinness the rubber winds very compactly,
forming & solid body—that 18, a body con-
tammw no perceptible crevices. |

In using the term ‘‘acid proeess” herein 1
mean to dlstlnﬂ'ulsh from that vulecanizing
process which consists of mixing sulfur me-
chanically with rubber and then subjecting

- the mixture to heat, said acid process involv-

ing the surface treatment or immersion of
the raw-rubber sheet in a suitable bath—as,
for instance, in a bath consisting of a mlxtuw
of dichlorid of sulfur and C‘LI‘bOIl disulfid.
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has not only theadvantage of being extremely ]

elastic, and not only paeks elosely layer upon

layer to.form a solid ball, but it will also be
seen that because of its thmneqs a great num-
ber of layers can be compacted within the al-
lottéd space, and since each layer is inde-

pendently tensioned a large amount of power

18 thereby stored up in the ball. My filling
therefore consists of a solid ball of rubber
whose different portions are tensioned in
miscellaneous directions, each portion being
distended to many times its normal length.
By excluding foreign material flOIIl the
rubber sheeting many advantaﬂ‘es are gained
in constructmﬂ' a golf-ball whlt.,h 1S of small
size. Forelcrn materlal which 1s compara-

tively inelastic not only displaces its bulk of

the highly-elastic caoutchoue, but by its pres-
ence also interferes with t,he action of the
rubber. In other words, the mixing of for-

eign material makes more work to be done

and reduces the amount of the rubber for
doing the work. Moreover, by having the
rabber approximately pure it is found that
a very thin sheet thereof withstands a high
degree of tension, so that a multitude of
highly-tensioned sheets may be embodied in

the allotted space, thus materlally angment-

ing its flying power. |

I apprehend that when the ball is given a
blow the outer layer or envelop of teuswned
caoutchouc is subjected to a still greater ten-
sion,said envelop being of spherlcal form and
contammg a solid mass, so that the only ef-
fect possible to produce by a blow is a change
of shape of the ball from a true sphere, which
change of shape necessarily stretches said
outer layer 1 apprehend, further, that the
successive inner layers are also sub,]eeted to
extra tension for the same reason.
bility of the center piece 1 is of importance in
developing the described action of the rub-
ber and also by its reaction conduces to the
flying power of the ball. Since there are a
multitude of these highly-tensioned caout-

chouce layers and all are simultaneously given |

an extra tension by a blow from a club, and
since their reaction is instantaneous, the ball
flies from the club with phenomenal speed.
One important feature of my ball is that its
great store of energy cannot be brought into
action except by means of a heavy blow, so

thatitisinactive underalight blow,and hence

a good ‘“‘putter.” I place thisfilling between
shell segments of well-seasoned gutta-percha
or other hard and plastic material, such as

celluloid, and the ball thus assembled I place |

between forming and heating dies, whereby
I close the shell segments upon the ball and
weld the edges of the former. The rubber
envelop or shell 3 is preferably made over-
size—that is, of a bulk somewhat too great
for the capacity of the finished shell 4, as in-
dicated by the dotted circle A, Figs. 1 and 2—
and hence when said shell is compressed onto
the ball the material of said rubber envelop
is forced into or through the perforations 2,

The flexi-

707,595

as at B. In other words, the center piece
supports the rubber shell or layer only at cer-

| tain points, and ‘the surplus material of the

soft-rubber layer is permanently forced into

| the apertures 2, where the rubber is left un-
| supported.

It 1s also to be noted that when
the ball has been dealt a blow portions of the
rubber envelop or layer wiil squeeze or push
farther into the openings of the core. Hence
the rubber is not forced by said blow out-
wardly and powerfally against the shell at
other points, thereby ellmmatlnw or minimiz-
ing the liability of bursting the shell So far
as certain features of my improvements are
concerned solid molded india-rnbber may be
used for the layer or shell 3 instead of the
windings of pure rubber.

Having desceribed my invention, I claim—

1. A process in producing a playing-ball,
consisting in inclosing a hard  perforated
sphere in a shell or layer of soft, resilient
material, and compressing upon said layer a
shell of hal d plastie materm] ,the compression
being carried to an extent to torce portions
of said soft layer permanently into the per-
forations in said hard sphere.

2. A process in producing a playing-ball,
consisting in providing a hard shell with per-
forations, envelopingsaid shellin softrubber,

i and applying to said soft rubber under pres-
| sure plastic material which is rendered soft

by heat, the pressure being carried to an ex-
tent to force portions of said soft rubber into
sald perforations, and being maintained while
said plastic material hardens.

3. A process in producing a playing-ball,
consisting in inclosing the perforated shell of
hard material in an envelop of soft rubber,
and welding upon said envelop by means of
heat and compression a shell consisting of
segments of plastic material, carrying the
compression to an extent to force portions of
sald rubber into the perforationsinsaid shell,
and maintaining the compression until said
shell hardens by cooling.

4. A process in producmﬂ‘ a playing-ball,
consisting in winding in miscellaneous direc-
tions upon a hard spherleal center piece hav-
ing openings, a strip of approximately pure
sheet india-rubber, and then forming thereon
under compression a shell of hard nmteua,l

portions of said india-rubber to protrude into
sald openings.

5. A process in producing a playing-ball,

consisting in winding under high tension in

mlscellaneous dlrectmns, upon a hard spher-
ical hollow center piece having apertures, a
continuous strip of thin apprommately pure
sheet india-rubber, and forming thereon a
shell of plastic ma,terlal by means of heat and
compression, carrying the compression to an
extent to cause portions of said india-rubber

to protrude into said apertures, and main-

taining the compression while the shell har-
dens. | |

6. A process in producing a playing-ball,
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3

consisting in inclosing a hard perforated | thin approximately pure sheet india-rubber 4o

sphere in a shell or layer of soft rubber, and
compressing upon said layer a shell of n'utta—
percha, the compression being carried to an
extent to force portions of said rubber layer

permanently into the perforations in said

hard sphere.

7. A process in producing a playing-ball,
consisting in providing a hard shell with per-
forations, enveloping said shell in windings
of soft rubber, and applying to said windings
under pressure plastic material which is ren-
dered soft by heat, the pressure being carried
to an extent to force portions of said wind-
ings into said perforations, and being main-
tained while said plastic material bardens.

8. A process in producing a playing-ball,
consisting in inclosing the perforated shell of
hard material in tense windings of soft rub-
ber, and welding upon said envelop by means
of heat and compression a shell consisting of
segments of gutta-percha, carrying the com-
pression to an extent to force portions of said
windings into the perforations in said shell,
and maintaining the compression until said
shell hardens by cooling.

9. A process In pmduem a playing-ball,
consisting in winding in miscellaneous direc-
fions upon a hard sphericﬂl center plece hav-
ing openings, approximately pure sheet india-
rubber, and then forming thereon under pres-
sure a shell of gutta-percha, the pressure be-
ing carried to an extent to cause portions of

said india-rubber to protrude into said open-

ings.

10 A process in pwduemg a playving-ball,
consisting in winding in miscellaneous diree-
tions, upon a hard spherical hollow center

piece having apertures, a continuous strip of |

under sufificient tension to cause the windings

to adhere to one another, and forming thereon
a shell of gutta- percha by means of heat and
compression, carrying the compression to an
extent to cause portions of said windings to 45
protrudeintosald apertures, and maintaining
the compression while the gutta-percha shell
hardens.

11. A process in producing a playing-ball,
consisting in inclosing a depressible shell of
rubber windings between segments of plastic
material, and applymn' heat and compression
to said segments so as to reduce said rubber
sphere in bulk and also cause said segments
to weld.

12. A process in producing a playmg—ball
consisting in inclosing a depressible shell of
tense windings of soft rubber between seg-
ments of plastic material, applying heat and
compression to said segments so as to cause
them to soften and weld and also to cause
sald rubber sphere to become reduced in di-
ameter, and maintaining the compression
while the shell cools and haldens

13. A process in producing a playlnmball 65
consisting in forming a depressible shell by
winding approxim&tely pure soft rubber, the
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| latter being wound, under sufficient tension

to cause the rubber to adhere layer to layer,
surrounding said sphere by heated plastic ma-
terial, subjecting the whole to compression to
an extent to cause said sphere to be reduced
in bulk, and maintaining the compression
while the plastic material hardens.
ELEAZER KEMPSHALL.
Witnesses:
B. C. STICKNREY,
JOHN O, SEIFERT.
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