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To all whom it maiy concer:

Be i1t known that I, ELEAZER KEMPSHALL,
a citizen of the United States, residing in Bos-
ton, in the county of Suffolk and State of Mas-
sachusetts, have Invented certain new and
useful Improvements in the Manufacture of
Playing-Balls,of whichthefollowingisaspeeci-
fication. |

Thisinvention relatesto playing-balls; and
its ehief object is to improve the process of
welding shell-segments together upon a fill-
ing or core. I compress the shell upon the
core, 8o as to place the latter under perma-
nent compression by the shell. The pressure
to which the shell is subjected tends to im-
prove the quality thereof. I also provide for
thickening the ball at the weld, so as to im-
prove the joint, and pleferably I make the
extra thickness so great as to amount to a
welt on the inside ot the shell, whereby shell
and core may be anchored togebhm

In forming shells of golf-balls the contact-
ing surfaces of the shell-segments when

pressed together have a tendency to preserve |

their integrality or contmmty, and so prevent
an effective weld or joining together of the
segments.

Anj important ob;j ect of the presentimprove-
ments is to-overcome the objection referred
to.
ticle may be previously prepared in dense
and compact form, and these parts may be so
united as to secure an inteffmlity of the com-
pleted article.

In the drawings for mmg partof this speci-
ileation, Bigure 1 shows the ball parts placed
in a telescoping die. Fig. 218 a perspective
view of the die members. Ifig. 3 1s similar to
Fig. 1, butillustrates a later stage in the proc-
ess. Hig. 4 is a view similar to Iig. 3, but

‘showing the ball completed. FKigs.5,6,and?7

are sectional fragmentary views drawn upon
a larger scale, so as to illustrate the action of
the dies upon the shell and filling. Fig. 8
illustrates a stage in the process between the
IFig. 5 and Tig. 6 operations. Fig. 91sa com-
pleted ball.

In practicing my invention I preferably em-
ploy hemisphericalsegments 20 and 21 toform
a shell or cover for a ﬁlhnﬁ' or core 22. The

material of the shell (plefelably cutta-

- The components of the ball or other ar-

(o model,)

| percha) is generalljf harder than that of the
filling and is also relatively stiff, while the

filling is relatively soft and may possess elas-
ticity. 'T'he shell material may be rendered

55

plastic, as by means of heat, and may be sub-

- sequently converted to a hardened condition,

as by means of cold, while the filling i1s pref-
erably of material (preferably well-vulcan-
ized soft rubber) which is not injuriously af-

60

fected or changed in condition by a degree of

heat which is suf icient to reduce the shell to
a plastic condition. The center piece 22 may

first be formed of the required size and shape
by means of suitable dies and presses and is
too bulky for the capacity of the finished
The latter is also by preference pre-

shell.
viously formed, so that the shell and filling
may be assembled between the upper and
lower telescoping and heating dies 23 and 24
asin Fig. 1. The gutta-percha may be treat-
ed or put in proper condition for the adher-

y 70

ence of its edges under pressure, and the dies

may be heated by steam or otherwise for
bringing the gutta-percha into suitable con-
dition and conSISteuc:y for uniting them and
completing the shell. The inner surface of
the shell or outer surface of the filling, or
both, may be treated, so as to cause the rub-
ber 130 adhere to the ﬂ'utta -percha.

The abutting edﬂes of the segments at A
are made somewhat full wheleby when these

edges meet the shell is oversize, and the cen-
ter piece 22 may be so large as to wholly fill the
interior of the shell when or just before said

edges abut, as illustrated diagrammatically,
Upon the closing action of the dies

Fig. 8.
both the center piece 22 and the shell-seg-
ments are compressed, and the material of
the shell, which is rendered plastic, prefer-
ably by heating, is squeezed out between the
approaching edﬂ*es or steps B and C of the
dies, as at D, Flt, 3, completely filling the
a.nnulm space between saild steps.

It Wlll boe
understood that said material is urged out-
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wardly not only by the forecing ELG'[JlOIl of the
dies directly upon the shell 1tself but alsoby

reason of the compression of the core 22, which

tends also to expand and force the material
of the shell edges outwardly, as at K, KFig. 3.

Preferably the edges contact before much, it

any, compression of the core 1s effected, so as
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to avoid undue squeezing out of the rubber | now operate further to sohdtfy the material

between said edges. The thickness of the

- inner member of the telescoping die at the

. rial.
shell material at D, being unable to escape

| §o
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edge portion I thereof is thin, and the annu-
lar open space surrounding the ball-shell at
Fig. 818 preferably thinner tha,n said shell, so
as to prevent too much ouatflow of shell mate-
Upon further closing of the dies the

between the closelv ﬁttmn‘ die-sections, is
forced or squeezed by the approaehmﬂ‘ steps
I and C back toward the interior of the ball

forming an annular welt upon the inner sur-
face of the shell, asat25. Since the material
of the shell is preferably capable of welding,
the process produces a reinforced weld—that

is, a weld of extra thickness—since the welt

25 is formed directly in line with the point at

20

which the welding takes place. In other
words, the abuttmw edges of the segments are
lipped or given an extra width, thus forming
a stronﬂ'er joint.” Moreover, the kneading of
the material from the stage mdmated at Fw

© U8 to that indicated at Fig. 4 has a beneﬁclal
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effect upon the weld, causing the material of
the segments to knit ﬁ1 mly. After the shells
meet, as at Fig. 8, the edges thereof tend to

| break down and ﬂow outward until finally tho. |
“space between the die edges B and C becomes

filled with the material which has been so dis-
lodged or broken away, breaking up and de-
stroying bhe continuity of the shell edgesand
causing an intermingling or mixing of the
material of the edge pormons of the two half-
shells, with the result of producing an inte-
ﬂ'rallty of the entire shell of the ball 1t will
beobserved thatthe processof breaking down

~ the edges of the shell, whereby some "of the
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‘complete - perfectly - welded. shell.
50

materlal is driven outward is reversed by
the further advanece of the dles or molds to-

ward each other, whereby the said outflowing

material flows ba,ek into the shell itself, thus

restoring to its approximately original posi-
tion thab portion of the substance of the shell

first subjected to the outward low. Thus by
ﬁrst forcing the material outward and then

reversmﬂ* the action and foremcr the same ma- |

terial mwardly the two half—shells become a

By the
movement of the dies the ﬁlllnb is reduced
in ‘bulk, and the welt 25 by its pinching or
creasmff action serves to give extra compres-

sion to the filling, thus rendeunrr the ball
“highly desirable for certain games.
also anchors the filling to the shell, thus re-

The welt

ducing the liability of d131 uption of the latter

_from thefilling underimpactof an 1mplement

It will be seen that my invention is of value

‘also in cases where segments do not weld, but
are mtended to be held together bv cement _.

since ‘the thickening or hpplnﬂ* effected by

my invention gives an extra breadth of sur-
It will further be
‘undérstood that the invention is of value i in
cases where the center and shell have been

face for cement action.

!
|

of the shell and also compress the filling and,
further, to produce the anchoring- welt 29
The shell being of hard, wear-resisting,

springy material, and the core being of elas-

tic material held under compression by the
shell, and the shell being thus solidified and
strengthened or reinforced a ball of excep-
tlonally effectlve and durable quality is pro-
duced.

In case heating-dies are used they may be

‘allowed to cool before the ball is taken out,

so that the shell may become sufficiently har-
dened. -

In practice the balls made by the present

process are found to have a high degree of

uniformity, and by reason of the dense and
uniform character of the material in the dif-
ferent parts of the completed shell the ball is
able to withstand the heavy blows to which
1t issubjected with substantial equality wher-
ever it may be struck. The criginal half-
shells may be made very dense or compact. .

Owing to the provision of the compressed-

rubber core, the liability to permanent distor-
tion of the ball, which is a fault of soiid gutta-
percha balls, 18 avoided. DBy using highly-

vuleanized soft rubber for the filling it is en-
95

abled to withstand without injury the heating
to which the gutta-percha is subjected at the
compressing operation. T'he compressed core

gives an even resistance at all portions of the -

shell g0 that a reliable and uniform action
of the ball is secured. The core maintains
1ts true central pO‘-}lt}IOD thereby minimizing
the tendency to erratic flight or movement

If desired, the rubber may have considerable.

weight, theleby rendering the ball heavier
tha,n a sohd outta-percha ball of the same di-
ameter. The rubber is relatively inexpen-
sive, thereby reducing the cost of the ball.
By making gutta—percha in a shell form it is
given a resiliency not possessed by a solid
Wutta percha ball. By backing the gutta-
DGICh& with rubber cutting, dentmg, or mek—
ing of the ball is prevented.

I usually make the exterior surface of golf-
balls pebbled or brambled, as at 26, I‘lﬂ' 9;
but in billiard and other balls the smfaee is
smooth and spherical.

Certaln improvements disclosed herein ave:
| made the subject of my application, Serial

No. 76,814, filed September 27,1901, and Serial
No. 82 ‘358 filed November 15, 1901 and also
of other pendmn‘ applwatwm t111s case be-
ing limited to the process of compressing
and finishing the ball to shape, welding the
edges of shell segments, and forming an in-
termr welt.

The 1mproved ball struetme herein de-
scribed is made the subject of my pending
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application, Serial No. 86, 347 filed December |

13, 1901. |
Vaua,mons may be Iesmted to within the
scope of my invention and portions of my

previously completely formed, since the dies | improvements may be used without others.
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Having described my invention, I elaim—
1. A processin produeing a ball, consisting
1n subjecting to pressure a filled shell so as

to cause the material of the shell to squeeze |

or flow ontwardly, confining the outflowing
material, and by further pressure forcing said
confined material to flow inwardly, and si-
multaneously placing the filling of the shell
under compression.

2. A processin producing a ball, conmstmﬂ'
in sub,]ectmﬂ' t0 heat and preasme a filled
shell so as to cause the material of the shell
to squeeze or flow outwardly, confining the

outiflowing material, and by further pressure

forcing said confined material to flow in-

wardly, and simultaneously placing the fill-

1ing of the shell under compression.

3. A processin producing a ball, consisting
in forming an annular flange thel eon and
foreing the material of said ﬂancre inward an-
til substantlally ﬂush with the surface of the
ball.

4. A process in pr oduemn‘ a ﬁlled ball, con-

sisting in forming the ball w1th a pro,]ectmw'

portmn and fc}rcmn' the material of said pro-
Jeetlnﬂ' portion mwaldly

5. A processin producing a ball, consisting

In providing a yielding core with a shell form-
ing a protuberance upon sald shell, and fore-

ing said protuberance inwardly so as to form

upon the inner side of the shell &
ance 1ndent1ng sald core.

&4 protuber-

0. A processin producing a ball, COI]E:lStlIlﬂ"-

in providing a yielding core with a shell form-
ing an encireling flange upon said shell and
f01 cing the material of said flange inwardly

SO as to form upon the inner 51de of the shell

a welt which creases the core.

7. A processin producing a ball, conmstmﬂ'
in applying a hard shell t0 a }*161(11110' filling,
heating the shell, compressing the same so as
to fmm an enenelmﬂ' flange thereon, and fur-
thercom pressmfr the shell and foremﬂ* the ma-
terial of the flange inwardly.

3. A processin produeing a ball, consisting

in applying a hard shell to a Vleldmw ﬁllmtr-

which will withstand a deﬂ'lee of heat suffi-
cient to soften the shell, heatmfr‘ the shell,
compressing the same upon the filling and
causing the material of the shell to squeeze
outwardly, and then forcing said material in-
wardly so as to form an inner protuberance
upon the shell.

9. A processin producing a ball, consisting
in placing sheil-segmentsupon a ﬁlhn g, press-
Ingsaid segments toa'ethel and squeezingout-
waldly the material at their edges, and then
forcing said material inwar dly S0 as to form
an extla. thick weld.

10. A process in producing a ball consist-
ing in placing hard shell-segments upon a fill-

ing, heating said seﬂ'ments, pressing them to-

gether and . squeezing outwardly the material
at their edges, and then forcing said material
inwardly so as to form an extra thick weld
and simultaneously compress the filling.

el M-
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11. A processin pr oducing a filled ball con-
sisting in forming an annular flange theleon
and forcmﬂ'the material of said ﬂange while

rendered plastlc by heat, inwardly until sub-

stantially flush with the surface of the ball,
thereby producing a welt upon the inner sufle
of the shell.

12. A processin producinga filled ball,con-

sisting in forming the ball ‘mth a pro;]eetmfr
por tion and forclnﬂ' the material of said pro-
jecting portion, whlle rendered plastic by
heaft, mW&ldly until it is substantially flush
with the surface of the ball, thereby produc-

‘ing a protubel ance upon the i inner side of the

shell -
13. A process in producmﬂ' a ball consist-
Ing in Incasing a yielding core in a she_ll and
forminw from the material of the shell a welt
which pmehes or creases the core.

14: A process in producing a ball, consist-
ing ininserting a yielding core within a shell
made of segments, and joining the segments

and also forming the material of the shell at

the edges of the segments, while rendered

plastic by heat, into a welt which pinches or

creases the core.

15. A process in ploducmo' playmg balls
consisting in softening a gutta-percha shell,
compressing 1t upon a filling consmtmn*
largely or wholly of soft rubber, to the extent
of compressing said soft 1ubbel and causing
the shell to harden while the compression is

maintained, so that said shell may hold the

filling permanently under compression.

16. A process in producing playing-balls,
consisting in heating a gutta-percha shell,
compressing it upon a ﬁlllnﬂ' of well- Vulca,n-
ized soft rubber, to the extent of compress-

ing sald soft rubber and maintaining the

compression until the shell cools and hardens.
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17. Aprocess in making playing-balls, con-

sisting in heating and pressing gutta-percha
segments together over soft rubber so as to
compress the latter and also to cause the

‘edges of the segments to weld.

18. A process in making playing-balls, con-
sisting of makinga filling of soft rubber whose
ouglnal bulk is too great for the capacity of
the finished shell, and pressing gutta-percha
segments towether over said ﬁlllnﬂ' so as to
cause the edﬂes ot the segments to unlte and
so also to compress the ﬂlhng and reduce the
shell to final size.

19. A processin making playing ﬂ'-bdlls con-
sisting of making a ﬁllmﬁ' of highly- vulean-
ized soft rubber whase Orlﬂ'mal bulk is too
great for the capacity of the finished shell,
makmg hemispherical gutta-percha sefrments,
and heating and compressing the segments
over the :1llmg, S0 as both to compress. the
latter and also to cause the edges of the seg-
ments to weld.

20. A process in making playin fr-balls, con-
sisting of making a ﬁlhnw of highly-vulcan-
1zed sof‘u rubber whose 011@111&1 bulk is too

t great for the capacity of the finished shell,

11O

115

120

125

130




&

10

making hemispherical gutta-perchasegments,
heating and compressing the segments over

the filling, so as both to compress the latter

and also to cause the edges of the segments
to weld, and hardening the shell while the
compression is mamtamed -

21, A processof making playing-balls, con-

sisting of making a ﬁllmg of highly- Vulcan-
1zed ‘soft rubber whose original bulk is too

great for the capacity of the finished shell,
makmg hemisphericalgutta-percha seﬂments,
and heating and compressing the seginents

- over the filling, so as both to compress the lat-

s

20

ter and also to cause the edges of the seg-
ments to weld and form a thmkenmﬂ' of the
shell.

22. A processin making playing-balls, con-
sisting of making a filling of highly-vulcan-

1zed soft rubber whose original bulk is too

oreat for the capacity of the finished shell,
makinghemispherical gutta-perchasegments,
heating and compressing the segments over

~ the filling, so as both to compress the latter

3o

- simultaneously placing the filling of the shell |

‘and also to cause the edges of the segments
to weld and form a thickening of the shell,

and cooling the shell Whlle the com pre&smn
18 mamtmned

23. A process in producing a ball, consist-

ing in subjecting to pressure a filled shell so
as to cause the material of the shell to squeeze

or flow outwardly, confining the outflowing

material, and by further pressure forcmn'
said conﬁned material to flow inwardly, and

695,867

| under compression,and then causing the shell
to harden while the compression is main-

tained.
24. A process in producing a. ball, consist-

Ing in subjecting to heat and pressure a filled

shell so as to cause the material of the shell
to squeeze or flow outwardly, confining the
outflowing material, and by further pressure
forcing said confined material to flow in-
wardly, and simultaneously placing the fill-
ing of the shell under compression, and then
coohufr the shell while compression is ma,m-
tamed

25. A process in producing a ball, consist-
ing in applying a hard shell to a yielding fill-
ing which will withstand a degree of heat suf-
ficient to soften the shell, compressing the
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same upon the filling and causing the mate-

rial of the shell to squeeze outwardly, then

forcingsaid material inwardly so asto thicken

the shell and then hardening the shell under
compression.

26. A process in producing a ball, conmsb-—
ing in placing hard-shell ; eﬂmentb upon &

ﬁllmg, heating said seﬂ'menbs pressing them

together and squeezing outwardly the mate-
rial at their edges, then forcing said material
inwardly so as to form an extra-thick weld
and simultaneously compress the filling, and
then cooling the shell while compressed.
| ELEAZER KEMPSHALL.

Witnesses: -

- B. C.STICKNEY,
FRED. J. DOLE.
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