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To all whom it may concern: | application. I then apply an outer shell or
Be it known that I, ELEAZER KEMPSHALL, | layer made of plies of fabrie 24 and celluloid
a citizen of the United States, residing in Bos- | 25, the fabric being inside and the facing of
ton, in the county of Suffolkiand State of Mas- | celluloid thereon being intended to form the.
5 sachusetts, have invented cerfain new and | peripheral surface of the ball,  Theclothand 55
" useful Improvements in Golf-Balls, of which | celluloid of this layer or blank may also be
the following is a specification. | combined under heat and pressure, prefer-
~ This invention relates to playing-balls such | ably so as to form hemispherical segments,
as used in golf and certain other games; and | Fig. 2, which are so placed that the joint or
o its object is to increase the efficiency and-| seain of the outer segments crosses, prefer- 6o
durability of the ball, my improvements af- | ably at right angles, the seam A of theinner
fecting more particularly the shell, which I | segments, thereby breaking joints and elimi-
form of a hard wear-resisting springy mate- nating all liability of the shell bursting, since
~ rial—such, for instance, as celluloid, which, j the joint of each layer is reinforced by-the
13 however, I renderextremely tough and other- | body of the other layer. The intermediate 05
l
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~wise superior to a simple celluloid shell of | material or coating 23 may be applied, if de-
the same thickness. | sired, wholly or partially upon the inner sur-

In the accompanying drawings, Figure 1 | face of the outer shell or layer, one of its

" showsaballmade inaccordance with my pres- | principal functions being to unite the layers,

20 ent improvements and partly broken away, | although 1t may be made of sufficient thick- 70
 soasto exhibit the construetion. Fig.2illus- | ness to form a substantial and effectual part
trates one stage in the process of making a | of the shellitself. The ball thus assembled is
ball, and Fig. 3 is a fragmentary enlarged | placed between forming and heating dies 27

. view illustrating the ball components. and 28, which are then forced together, there-
. 25 In the several views similar parts are des- | by joining intimately the edges of all of the 75
L jignated by similar characters of reference. | seg ments, which, if desired, may be cemented.

I form a center piece 20 of suitable mate- | I prefer, however, to unite the segment edges
~rial, such as gutta-percha or soft rubber, | by welding, and in order to do this effectually 1
which may be a solid sphere or built up of | make the original shell-blanks somewhat too |
40 (ifferent materials, being springy,so as to at- bulky to fit in the closed dies, so that when 3o
- ford an elastic backing for the shell, and also the-latter are brought together the shell 18
being of sufficient weight to enable the ball compressed, the heat rendering the celluloid
to carry well. This filling or core I incase | sufficiently plastic to form the welds and fin-
first with a shell or layer composed of a ply | ish the shell, as indicated at C, Fig. 1.
3¢ of celluloid and a ply of fabrie, preferably ) The intermediate coating or material 23 3
"~ woven. This two-ply shell may be formed of | may be somewhat green, so that the solvent
hemispherical segments, as indicated at Kig. contained therein may become active when
2, the celluloid being indicated'at 21, the fab- | heated and permeate or affect the more thor-
riec at 22, and the joint between the segments oughly-seasoned material 21 and 25, thereby
10 at A. Informing theoriginal shell segments | rendering the latter more plastic. However, .go
"~ or blanks I preferably combine the celluloid | all' of the celluloid used in the shell may be,
and fabric under heat and pressure, so that | if desired, in a somewhat green condition
the celluloid permeates the meshes of the | within the scope of myinvention, or all of the
~ fabric, thereby making a very firm and tough | celluloid, including the portion 23, may bein
45 blank. This shell celluloid-treated fabrie 1 ' a substantially uniform condition, if desired, 95
~ coat or incase in celluloid 23, this coating be- | 80 long as by the action of heat it may be ren- ,
ing preferably somewhat green or.uncured. dered sufficiently plastic to enable it to mold
It may be applied either in the form of hemi- | under the pressure of the dies.
spherical segments or as a plastic coating, The mass 20, forming the body of the ball,
so and in the latter case it may be dried after | is highly resisting and prevents the thin com- 1co
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- posite from collapsing under the great pres- | core affected great energy Is brought;to bear

~ sure of the dies, and it will be understood.
that by reason of the compression of the shell

- between said dies and said resisting mass the

material of the shell itselfis highly solidified,

- thecelluloid becoming hardened or tempered

and toughened, so as to be adapted to with-

‘stand the rough usage to which the ball is

~ Subsequently exposed. By the same opera-

10

tion the celluloid is thoroughly incorporated
with the fibers of the fabric, thus making a
springy. ‘-phe’nomelmlly-'strong celluloid-and-

. fabrie shell. o

- It will further be understood that by the

compressing action of the dies the material

~of the shell itself is not only solidified, but
~ the bulk of the elastic filling 20 is also some-
what reduced, so that said filling is placed un-

~der permanent compression by the shell, the

30

latter being retained in the dies until suffi-
ciently cool to hold its shape in spite of the

oexpansiveaction of the core,which constantly
tends to recover its original bulk. The ex-
pansive tendency of the core aidsin preserv-
ing the true spherical form of the shell and

also in restoring the shape of the same in-

stantly when distorted by a blow, thus in-

creasing the carrying power of the ball.

- One of the important features of the im-

provementliesin buildingup a shell by means

~of thin layers of celluloid alternating with
fabrie, whereby owing partly to the permea-

- tion of the celluloid through the meshes of

s

the fabric I get the advantage of a simple
thick celluloid shell. TFarther, since .a thin
plate is superior in quality toa thick plate of
celluloid it will be seen that by combining

‘in a practical manner a plurality of thin cel-

* luloid plates I give a relatively thick shell

40

the advantages of thin plates as to temper,
- toughness, durability, &e. -

Thelayers of fabric,espe_ciall y when woven,

compensate for orovercome the usual brittle-
- ness of the celluloid, a composite shell of the

kind herein described not being easily cracked
or chipped. In fact,if the outerlayer of cel-

- luloid be very thin and well incorporated into

50
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shell nor the inner mass

the fabrie chipping becomes practically 1m-
possible. The presence of the fabric does not
impair the springiness of the shell, since the

fabric itself is yielding and also since there

IS a large amount of celluloid in the Compos-

ite shell as compared with the amount of fab-

ric. In fact, the presence of the fabric con-
duces to the springiness of the shell, since it
tends to prevent the latter from being indent-

ed sharply at any point, so that when the ball

1s struck by an implement not only the point
of contact but also the portion of the shell
surrounding said point is flexed, thereby af-
fecting a large area of the resisting sprin oy
mass within the shell.

by a blow, so that little force is absorbed in
changing and restoring the shape of the ball,

while owing to the large proportion of the i

IHence neither the |
i1s unduly distorted .

in restoring the shape of the ball, thereby
causing it to spring from the implement with

phenomenal speed.

The ball possesses the further advantage

that it is not injuriously affected by either

hot or cold weather, the celluloid being sub-

Jected at the finishing operation to a heat far -

75
‘and the incorporation of fabric in the shell

In excess of that of the hottest summer day

Insuring the same against cracking by rea-

son of cold weather, especially since the fab-

ric is near to the surface of the shell. It will

further be understood that the shell is suffi-
ciently resisting to enable the ball to be driven

a short distance by a light blow without af-
Tecting the resilient core, giving the action

of a dead ball, while under a heavier blow
the shell is flexed and the energy of the im-

prisoned mass is brought into play, with the

result that the ball flies a long distance.

My improvements may, however, be ap-
plied in building up a shell of other material
than celluloid in combination with a ply or
plies of tough material, especially where one
or more of the layers or blanks consist of
joined segments. . '
__lusuallymake thesurface of golf-balls peb-
bled or brambled, as at 29, Fig. 1, although

8o
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ballsintended for other games may be other-

wise finished. .

In using herein the term ‘¢ celluloid” I do
not limit myself to any particular compound
of the celluloid or pyroxylin class. It is not
essential always that all or any of the plies
or layers whereof the shell is built u p be ap-

‘plied in the form of segments.

Having described my invention, I claim—
1. In a playing-ball, a shell comprising at

least tiwree plies, the outer ply being formed

of hard, springy, wear-resisting plastic ma-

terial, an intermediate ply being of fabric,

and an inner ply being of hard, Springy ma-
terial. '; | | -
2. Inaplaying-ball, a thin shell comprising
an outer ply of celluloid, a ply of fabric near
the outer surface of the ball, and an inner
ply of hard, springy, material; in combina-
tlon with a yielding backing for said shell.

hard, springy material having separate plies

| of fabrie incorporated therein.

4. Aplaying-ball comprising a shell having
a plurality of thin plies or plates of celluloid
and a ply or layer of tough material between
sald celluloid plies. S

5. In a playing-ball, a
woven fabric faced upon both its inner and
outer sides with celluloid.

6. In a playing-ball,
plurality of plies of fabric alternating with
plies of celluloid. o o

7. In a playing-Dall, a shell comprising
outer and inner plies of celluloid, interven-

| 1ng plies of fabrie, and celluloid between the

plies of fabric.

shell comprising

a shell comprising a

100
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5. In a playing-ball, a shell consisting of
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~ outer and inner plies of celluloid and a plu-
‘rality of intervening plies of woven fabric.

by cloth and an inner thin ply of well-cured
. celluloid also backed by cloth; said pliesand-
sald cloth being closely compacted.

IS

,30

 luloid providing an outer and inner facing

20

‘thin outer ply of well-cured celluloid backed
by cloth, a thin inner layer of celluloid; and |
an intervening incompletely-cured layer of
celluloid; said layers and eloth being closely |

I | core held under compression by a relatively
thin closely-compacted- shell consisting of a
plurality of  layers, each layer consisting of

pacted therewith.
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- 8. In a pl&ying-ball, a shell COmpriSing

9. In a playing-ball, a shell consisting of a
thin outer ply of well-cured celluloid baclked |

10. Ina playing-ball, a shell consisting of a

compacted. - S

11. In a playing-ball, a cellaloid shell pro- {
vided with alayer of tough material; the cel- |
forsaid tough material and being closely com-

12. In a playing-ball, a shell consisting of |
welded segments of hard, springy material
reinforced by tough material, the latter be-

~ing in the form of a ply placed between outer }

consisting of hard, springy material rein-

35

45

- core and a shell holding said core under com-
5¢ P

~ sphere of yielding material or materials, and
-

60
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with the outerlayer, thereby to preventburst-

‘an outer and an inner shell layer, the inner

ply of fabric faced with hard, wear-resisting
“material; such composite layers being formed

their edges.

and inner plies of said hard, springy mate-
rial, and all of said plies being closely com- |
pacted. -

13. In a playing-ball, a shell eomprising‘ ,

outer and inner layers, each of said layers

of segments, the inner layer breaking joints

ing of the shell at either joint.

14. In a playing-ball, the combination of
an outer and an inner shell layer, each of
said layers consisting of hemispherical seg-
ments-of cloth faced with celluloid and joined
at their edges, and the joint of one of said
layers crossing the joint of the other of said
layers. o .

15. In a playing-ball, the combination of

—

ol Bl

layer being jointed or welded, and the other
layer closing or covering the joint or weld of’|

the inner layer so as to form a reinforcement | the

therefor; at least one of said layers being
lined with fabric. o ' o
16. A playing-ball consisting of a yielding

ression; said shell comprising alternate plies |
of celluloid and fabric eclosely compacted;
and said plies being at least three in number.
17. A playing - ball consisting of a solid |

a shell holding said core under compression;
said shell comprising closely-compacted plies
of cloth alternating with one or more layers
of hard, wear-resisting material. |
18. A playing - ball consisting of a solid
yielding core held under compression by a
shell consisting of layers each composed of a

of segments welded or joined together at

19. A playing-ball consisting of & _yielding_l;holding said filling under compression; Sa}id

i core held under compression by a closely-com-

pacted shell consisting of a plurality of lay-

ers, at least one of said layers consisting ot
spherical segments of combined fabric-and -

celluloid. :

20. A playing-ball consisting of 2 yielding

core held under compression by a closely-com-

| pacted thin shell consisting of a plurality of

layers, each layer consisting of a plurality of

or seam in another‘layer. =

21." A playing-ball consisting of a yielding

joined hemispherical fabric and celluloid seg-

=

_ . . L'75
joined fabric and celluloid segments, and the
joint or seam in one layer crossing the joint

Je!

ments, the joint or seam in one layer extend-

ing crossiise of the joint or seamin the other

layer. :

992, Inaplaying-ball, the combination with-
a core of a shell orcovering eonsisting of seg-

ments welded or joined at their edges, each
segment comprising a ply of fabric and a
Jayer of hard, wear-resisting, plastic springy
material closely compacted with said fabrie.

reinforcing-cover for the joint or seam.
24, In a playing-ball, the combination of a

..'90

23. In a playing-ball, the combination of a
hemispherical cover, segments joined at thelr
‘edges, each segment comprising a layer of

forced by tough material, and beingfofmed“l woven fabric and a‘'layer of celluloid; and a

‘core; spherical segments, each comprising a

layer of woven'fabric and a layer of celluloid, 100

said segments incasing the core and being -

welded at their edges; and
ment for the weld. -

a fabric reinforce-

25, In a playing-ball;the}'combinatitm of a
relatively massive solid core, and a relatively-

thin shell consisting of an inner layer, an

105

outer layer, and an intervening layer; said

ing celluloid embedded therein, and each be-

ing formed of segments weélded at their edges,’
welds crossing; saidintervening layer be-
1ing also of celluloid and firmly uniting said
| outer and inner layers; and said shell being
compacted upon said core and holding the lat-"-
ter under compression. -
26. In aplaying-ball, the combination with -
a yielding core of a shell consisting of fabric
and hard, wear-resisting material in alternate

inner and outer iayers consisting of clothhav-

110

15

layers; said layers being welded intotheform

of a concrete substance and holding said core.

under compression.

120

- 97. In a playing-ball, the combination of

celluloid segments or plates joined ab their
‘edges, to form a cover, and afabric reinforce-
 ment eovering the joints. -~ .
- 28. Aplaying-ballhaving a casing compris-"
ing an outer substantial layer of celluloid
lined with fabrie, said layer being formed in
spherical segments which are welded together
130

at their edges. - |
-29. Aplaying-ballhavinga fillingand a shell

125




' body which consists of layers of fabric and

{O

20

\

il
]

shell including an outer substantial layer of
celluloid lined with fabric, said layer being
formed in hemispherical segments which are
welded together at their edges. '

30. A playing-ball comprising a ylelding fill-
ing and a shell, said shell being com pounded

“of fabric and celluloid. —
. 3L. A playing-ball comprising a spheriecal

layers of celluloid. h
32. Aplaying-ball comprising a yieldin g fill-

-ing and a shell, said shell being compounded

- ofaplurality of layers of celluloid and at least

one layer of woven fabric. |

33. Aplaying-ball comprising a yielding fill-
ing and a shell holding the filling under com-
pression, said shell being formed from hemi-
spherical segments welded together at their

~edges, and the shell including a plurality of

layers of celluloid@ and at least one layer of

woven fabric. |
- 84. Aplaying-balleomprisingayielding'ﬁll-
ing and a shell, said shell being compounded |

| of a plﬁra,lity of layers of fabric 'and

| said shell holding

696,891

one layer of celluloid. | | |
9o. A ball incased in united hemispherical

ab least

25

cups formed from celluloid in which fabricis

embedded. o _ _
36. A ball incased in united spherical seg-

ments formed from celluloid which is united

to woven fabric.

30

37. Aplaying-ball having a yielding ﬁlling -

and a shell consisting of fabric and celluloid;
said filling under compres-
sion. - . |

58. A playing-ball having a yielding filling
and a substantial shell consisting of celluloid
and fabric in layers; said shell being formed
iIn spherical segments which are welded to-

gether at their edges upon said filling; and 40

sald shell holding said filling under compres-
sion. - - o -
| ELEAZER KEMPSHALL.
‘Witnesses: S -
- B. C. STICKNEY,
JOHN O. SEIFERT.
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