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To all whom it may concern: |
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-

sachusetts, have invented certain new and
useful Improvements in Playing- Balls, of
which the following is a specification. |

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

Tn the drawin os formmg part of this speci-
fication, Figure 1 1llustrates a complete ball,
partly broken away to disclose its construe-
tion. Fig. 2 is an enlarged section of a ball.
Fig. 3 is a view of a perforated section of a

‘hollow core or center piece.

FFor the center piece or core 1 use a shell 1,
prefer ably formed of celluloid or other hard
and springy material. In thisshell I make a
series of perforations, as at 2, preferably of
large diameter and of such number that the
shell is rendered flexible.
apply approximately pure sheet-rubber layer
over layer to complete the filling 3 of the ball,
and upon this filling I place a shell 4 of plaq-
tic material, Drefera,bly gutta-percha. |

In Wmdmﬂ' the filling 3 which preferably
forms the p11n01pa,1 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 from the crude state to a usable
state by a well-known acid process, as dis-
tinguished from the more common process of

mixing raw rubber with sulfur and then sub- |

jecting the mixture to heat. Specimens of
acid-cured rubber are the commercial *‘ sur-
> This con-
tains little or no foreign dead mixture,which
would impair its strength or elasticity, and 1t
is much stronger than rubber which is vul-
canized by bemcr first mixed with sulfur and
then heated, ‘:md hence performs an impor-
tant funetion in my improved ball, because it
can be drawn extremely thin and Wlthstands
oreat strain. By these combined qualities 1
am enabled to make a substantially solid ball,
all portions whereof are under high tension.

This solidity is effected by the thmness to

which the sheeting is drawn, in connection
with the hard- pa,ckmﬂ' action due to the tense-

ness of the overlymﬂ' wmdmﬂs, whieh, it will | not only the &dvantaﬂ'e of being extremely.

'a,tA Figs. 1 and 2.

Upon this shell T

[ be understood, pack theinnerlayersin 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 be-

‘comes impossible—that is, such flow as would
ocecur at the unconfined edges of an ordinary

plate of rubber when subJected to pressure—
and hence any further distortion of the rab-
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ber when the ball is struck can occur onlyin

directions longitudinally of the strips, and

since this is alreadyhighly tensioned the ball
exhibits phenomenal flying power. More-

over, the described ball of solid windings is

so hard and so highly tensioned as not t0 be

unduly affected by a light blow, rendering

the ball also excellent for puttmﬂ' & Thls

sheeting I wind continuouslyin miscellane-

ous d11eet10ns layer overlayer, as indicated
I prefer to use sheet-
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ing onﬂ'mally from nine one-thousandths to

twelve one- thousandths of an inceh in thick-
ness and tensioned to an extent to reduce its
thieckness 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 stretched until it
is extremely thin, since. this quality or kind
of rubber sta,nds very great stress without
breaking.

tially solid sphere of rubber which is highly
tensioned in all directions and is hence pow-
erful when given a hard blow,while being too
highly struncr to be. matermlly affected by &
licht blow, so that it is well adapted for the
game of ﬂ'olf By reason of its extraordi-
nary thmness the rubber winds very com-
pactly, forming a solid body—-—-—that is, a body
contalning no percept1ble crevices.

In using the term ‘‘acid process” herein I
mean to dlstmﬂ'msh from. that vulecanizing
process which consists in mixing sulfar me-
chanically with rubber and then SLbJeCtlnﬂ‘

‘the mixture to heat, said acid process in-

volving the surface treatment or immersion
of the Iaw-rubber sheet in a suitable bath—
as, for instance, in a bath consisting of a

sulfid.

In this way—that is, by using ex-
tremely thln winding—I can ma,ke a substan- |
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mixtare of dichlorid of sulfur and carbon di- .

The hwhly-tensmned rubber sheetlnfr has |
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elastic and not only packs elosely layer upon
layer to form a solid ball, but it will also be

seen that because of its thinness a great num-

ber of layers can be compacted within the al-
lotted space, and since each layerisindepend-
ently tensioned a large amount of power is
therebystored upin theball. My filling there-
fore consists of a solid ball of rubber whose
different portions are tensioned in miscella-

neousdirections,each portion being distended |

to many times 1ts normal length and all por-
tions having substantially uniform tension,
being thus distinguished from a ball in which
the rubber windings are severed after being
tightly wound. "

By excluding foreign material from the rub-
ber sheeting mary advantages are gained in
constructing a golf ball which is of small
size. Foreign material, which is compara-
tively inelastic, not only displaces its bulk of
the highly-elastic caoutchoue, but by its pres-
ence also interferes with the 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
riubber approximately pure it is found that a
very thin sheet thereof withstandsa high de-
gree of tension, so thata multitude of highly-
tensioned sheets may be embodied in the al-
lotted space, thus materially angmenting its
flying power. |

I apprehend that when the ball is given a
blow the outer layer or envelop of tensioned
caoutchouc is subjected to a still greater ten-
sion, said envelop being of spherical form and
containing 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 subjected to
The flexi-
bility of the center piece 1 is of importance
in developing the deseribed 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-
chouc 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
that it is inactive under a light blow, and
hence a good “‘putter.” I place this filling
between shell - segments of well -seasoned
gutta-percha or other hard and plastic mate-
rial, such as celluloid, and the ball thus as-
sembled I place between forming and heat-
ing 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 oversize—that is, of a bullk
somewhat too great for the capacity of the
finished shell 4—as indicated by the dotted

711,508

circie 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, as at 3. In other
words, the center piece supports the rubber
shell or layer only at certain points, and the
perforations 2, where the rubber is left un-

70

supported, form outlets into the interior of %5

the core, into which the surplus material of
the soft-rubber layer flows or protrudes. DBy
regulating the proportions of the various
members of the complete ball any desired re-
sistance or support may be provided for the
outer hard shell 4 while being compressed
during the process of completing the ball. It
18 also to be noted that when the ball has been
dealt a blow portions of the rubber envelop
or layer will squeeze or push farther into the
openings of the core. Hence the rubber is
not forced by said blow outwardly and pow-
erfully against the shell at other points, there-
by eliminating or minimizing the liability of
bursting the shell. |

Having described my invention, I claim—

1. A playing-ball comprising a soft-rubber
shell, a hard shell thereon, and a center piece
supporting said rubber shell att some points
and leaving it unsupported at other points,
3o that when struck the hard shell may yield

and the rubber where unsupported may flow

inwardly toward the center of the ball; said

soft-rubber shell consisting of continuous

windings having substantially uniform ten-

sion. N

2. A playing-ball comprising a hard holiow
center piece provided with perforations, a
soft-rubber shell thereon, and a shell holding
sald rubber shell in a state of compression,
portions of said rubber shell protruding into
sald perforations by reason of the compressed

-state of the rubber: said soft-rubber shell

consisting of tense windings.
3. A playing-ball comprising a hard shell,

an oversize soft-rubber shell confined under

compression within said hard shell, and a
spherical center piece of hard material within
said soft-rubber shell; said soft-rubber shell
consisting of tense windings, portions of said
center pilece being cut away, and said wind-
Ings protruding into said cut-away portions.

4. A playing-ball comprising a shell con-
sisting of welded segments of gutta-percha,
an oversize soft-rubber shell confined under
compression within said gutta-percha shell,

‘and a center piece of hard material within

sald soft-rubber shell; said center piece being
provided with openings and said soft-rubber
shell consisting of tense windings, portions
whereof protrude into said openings.

5. A playing-ball comprising a hard core
provided with openings, an oversize thick
soft-rubber shell thereon, and a shell of plas-
tic material compressed upon said envelop
and said soft-rubber shell consisting of tense
windings, a portion thereof protruding into
sald openings.

6. A playing-ball comprising a hard core
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provided with openings, an oversize thick |

soft-rubbér shell thereon; and a gutta-percha
shell holdingsaid envelop under compression,
said soft-rubber shell consisting of tense
windings and protruding into said openings.

7. Aplaying-ball comprising a springy core

having openings, and continuous windings

of soft rubber closing said openings and form-
ing a complete and substantial Jayer upon

said core, said windings having substantially

uniform tension. |
8. A playing-ball comprising a rigid hollow

core having perforations, teuse soft-rubber

windings thereon, and means for holding said
envelop under compression, portious of the
windings protruding into said openings.

9, A playing-ball comprising a hard perfo-

rated shell, thin windings thereon of approxi-

mately pure acid-cured rubber and means for
holding said windings under compression.

10. A playing-ball comprising a hard perfo-
rated shell, and a plurality of layers thereon,
the material of the inner of said layers pro-
truding into said openings. |

11. A playing-ball comprising a perforated
hollow celluloid core, a thick solid envelop
thereon, consisting of windings of thin sheet-
rubber, said windings having substantially

uniform tension, and a gutta-percha shell.

12, In a playing-ball, the combination of &
perforated center piece; a multitude of wind-
ings thereon of extremely thin and highly-
tensioned approximately pure acid -cured
sheet-rubber, said windings having substan-
tially uniform tension and forming a solid
body, and a cover formed of plastic material;
said cover holding said rubber under com-
pression. | - o

13. In a playing-ball, the combination of a
center piece, a multitude of windings thereon
of extremely-thin and highly-tensioned acid-
cured sheet-rubber, said windings forminga
solid body of spherical form and adhering to
one another; and a shell of gutta-percha hold-
ing said body under compression, said center
piece consisting of a hard perforated hollow
sphere. | |
14, A playing-ball comprising a perforated
celluloid center piece, a body upon said cen-

ter piece consisting of highly and uniformly |

tensioned acid-cured sheet - rubber, and a

plastic shell holding said body under com-
pression.

15. In a playing-b&ll,. the combination of a
center piece; adherent windings thereon of
thin and highly-tensioned acid-cured sheet-

rubber, and a cover of gutta-percha upon said

rubber; said windings forming such a pro-
portion of the ball as.to enable it to float in

‘water, and said center piece consisting of a

perforated celluloid shell. . _
16. In a playing-ball, the combination of a

'perforated sphere of celluloid; a multitude of
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windings of extremely-thin and highly and

uniformly tensioned approximately pure acid-
cured sheet-rubber upon said sphere, and a
shell of plastic material. o

17. In a playing-ball, a hollow center piece,

a solid body thereon consisting of windingsin

miscellaneous directions of highly-tensioned
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acid-cured sheet-rubber, each of said wind- -

ings being not more than four one-thou-

sandths of an inch in thickness; and a cover
of wear-resisting material upon said body.
18. In a playing-ball, the combination of &
solid body of spherical form and provided
with a hollow perforated center piece, and

“consisting of miscellaneous adherent wind-
ings of highly-tensioned approximately pure

acid-cured sheet-rubber, each of said wind-

ings being not more than tourone-thousandths
of an inch in thickness, and a shell of gutta-.
percha holding said windings under compres-

sion. . |

19. A playing- ball comprising a hollow
sphere of celluloid, acid-cured sheet-rubber
wound thereon under tension and forming a
materially larger sphere, and a shell of gutta-

percha holding said sphere under compres-

sion. | | ‘

20. In a playing-ball, the combination of a
perforated celluloid sphere, windings of ten-
sioned rubber thereon, said windings having
substantially uniform tension throughout
their length, and a cover of gutta-percha.

21. A playing-ball comprising spheres of

gutta-percha, celluloid and rubber, said rub-
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ber consisting of windings having substan-

tially uniform tension throughout their
length, and said celluloid sphere being pro-
vided with openings. | | |

ELEAZER KEMP_SHALL.

Witnesses:
B. C. STICKNEY,
JOHN . SEIFERT.
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