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also to prolong the life of the ball.
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To all whom vt may concer:

Beit known that I, FrRaNcIs H. RIOHARDS,EL
citizen of the Umted States, residing at Hart-
ford, in the county of Hartford and State of
Connecticut, have invented certain new and
useful Improvements in the Manufacture of
Golf-Balls, of which the following is a specifi-

cation.

This invention relates to balls such as used
in golf and other games; and its object is to
produce a ball of improved quality and in-
creased efficiency, and especially to increase
1ts flying power when given a hard blow with-
out unduly increasing its sensitiveness to a
I aim to produce a ball which is
eapa,ble of absorbing from an implement a
great momentum; to secure an improved co-
opemtive action between the several portions
of the ball, particularly of the shell or cover
and the layer lying immediately within the
same, and especially to minimize distortion
of the ball, so as to avoid waste of force in

changing its shape; to produce a ball having

uniform action, so that a given blow may
always produce the same result, thus conduc-
ing to reliability and aceuracy of action, and
To these
ends 1 preferably compress a layer of soft
rubber between a core of gutta-percha and a
shell of celluloid, said rubber layer consist-
ing of a hollow sphete mekusly distended

'upon said core.

In the drawings forming part of this spdei-
fication, Figure 1 is a view of a finished ball
made in accordance with my present im-

provements, a portion thereof being broken

away, so as to exhibit its construection. Fig.

2 18 a diagrammatic view llustrating the
‘manner of compressing a shell upon aninner
IFig. 3 is a view 1llust1atmﬂ a stage in

ball.

the process of forming an inner ball I‘_w 4

1S & view similar to I‘w 3, but showing the.

process at a later stage. Fig. 5 18 & Cross-
section of a blank used in forming a portion
of my improved ball, indicating one way of
making said blank in sections. Fig. 0 is a
view of a blank made in one piece, and Kig.

7 18 aviewof a distended sphere which forms.

the center piece or filling of "a finished ball.
In the several views snml‘u parts are des-

- ignated by similar characters of reference.

(No model.)

lying without the funnel L.

Preferably I employ a hollow sphere A,
made of soft india-rubber, preferably a com-
pound having firmness or toughness and

highly vuleanized. - An opening B may com- 55
‘municate with the hollow C of the sphere,

which may be made either integral, as at Fig.
6, or of hemispheres A’ and A2 I’1n‘. 5, said
hemlspheres being suitably anited. I plaee

the sphere in a spheucal chamber D, formed 6o

in a mold consisting of opposing halves K
and I, having registering dowels G, and
clamped fogether by any sultable means.
KHach of said members K and F may have one-

half of the chamber D and which may be con- 65

siderably larger than the spherical blank A.

Into the opening B in the latter I ingert the

mouth of a funnel H, which is shown as pene-
trating into the hollow C, although this is not
important in all cases.
vided in the blank, a funnel of suitable shape
may be forced throungh the rubber at any
point:. I3y means of the funnel the interior
C of the ball is placed in communication with

a vessel or receptacle J, formed or provided g5
in the apparatus above the chamber D, said -

receptacle preferably being round and having
a closely-fitting plunger K. I placein there-
ceptacle J a quantity of material, preferably

outta-percha, which may by the action of heat 80

be reduced to a plastic or fluid condition, as
at L, Fig. 3. This material flows down the
funnel II into the hollow of the rubbersphere
A and drives out the air through a vent M,

whichin thisinstanceisillustrated asagroove 8s

formed in the side wall of the opening-B and
In the portion
I' of the said mold there may be provided-a
vent N, communicating at > with the ball-
vent M so that the air escaping from the ball go

may be conducted out of the apparatus. The
fluid or plastic material may therefore settle

or be forced by the plunger K through the

funnel H, so as to completely {ill the interior

of the ball A, whereupon the vent N in the g5

mold may be closed by a serew-plug Q, Fig. 4,
the overflow of the material into or through
said vent indicating to the workman that the
hollow C has been filled. By means of suit-

able appliances the plunger K may be pressed oo

still farther down, so as to force more of the

- filling material into the interi lor of the ball,

If no opening is pro- 5o
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dicated by R, Figs. 1, 2, and 4.)

within the envelop resides in producing

only.

erably effectmfr a weld.
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causing the walls thereof to yield and distend- | edfres under pressure, and when required the

ing the ball until it completely fills the large
spherlcal chamber D in the mold, as at Fig. 4

The air may escape from the chamber “be-
tween the mold-sections or through a vent T.

Sufficient foree may be applied, if desired, to
compress the rubber shell between the gutta-
percha and the walls of the chamber. The
gutta-percha or other material may pass from
a liguid into a dry or hard condition while the
plunger is still pressed down, so that the core
thus formed is in a state of compression and
so that the expanded condition of the spher-
ical rubber envelop A®is made permanent by
reason of this solidification of the core, (in-
The core is
thus closely j oined to the envelop in which it
ismolded. The mol¢ E IFF may then be taken
apart and the ball removed, the funnel II be-
ing withdrawn and the hole (if any) left there-
by in the ball being filled with a rubber plug
S, Fig. 7. The apeltme B M may be omitted
from the blank A, and instead of the funnel
H a pointed 1n3e01301 may be forced through
the blank atany point, rendering unnecessary
the subsequent plugging.

the distended envelop A% In practice I find
that by making the core two-thirds of the

diameter of the distended envelop excellent
results are obtained when the core is made
of gutta-percha compressed and the shell is
~of a firm quality of highly-vuleanized india-

rubber.

The principal effect of e\’pandm a core

b

longitudinal tension of the latter, such ten-

sion, which of course extendsin alldwections ’

around the ball, being indicated by concen-

tric broken lines A* at Figs. 2 and 4 and be- .
ing most pwnmmeed at or near the outer or:
| _smfaee portion of the ball.
tion of said envelop is also now in a state of
compression between the outer portion of the .
envelop and the core, such compression be-
ing indicated by mdlal lines A° and Dbeing
greatest near theinnersurface of the en velop, ;
Thusat
- this stage the inner portion of the envelopis
_pr:_mtiea;lly in astate of tension and consider-
able‘compression, the median portion is also:
both‘compressed and tensioned, while the ex-
treme-outer portion is in a state of tension
Theball thus formed is placed betweeu
hemispherieal shell-segments 1.and 2, Fig. 2,
formed, preferably, of eelluloid in a sultablef
cond1t10n preferably somewhat green or not-
completely cured, and these &seembled parts
are placed between forming-dies, as 3 and 4,
whereupon the dies are br ought together bV-
~means of suitable meﬁhamsm Whelemy the
shell-:segments (whichare pr ofer ably toolarge
to fit snunly in the dies) are forced ton'ethel |

where saidradial lines are thickest.

until their edgesare in intimate contact ,pref-
The material of the

in proper condition for the adherence of theu

The inner por- .

Pr efembly the di- |
ameter of the core R is more than half that of |

forming the shell thereon.

dies may beé heated by steam or otherwise for

bringing the material of the segments into jo

suitable condition and consistency for com-
pressing and uniting them and completing
the ball, as at 1%, Fig. 1. If desired, the outer

| surface of the envelop A’ or the inner surface

of the shell-segments or all of said surfaces
may be first given an application of suitable
mafterial or otherwise treated or prepared, so
that the shell may be caused to cling or ad-
here more tenaciously to the said envelop A%,

Theabutting edges of the original segments
at 1 and 2 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, at which op-
eration the ball is finally shaped, and at the
same time the material of the shell is com-
pressed between the dies and the resisting
center piece (inecluding the spherical rubber
envelop A% and the core R) within the shell.
This center piece is first prepared somewhat
oversize, and when the shell is compressed

over the same the resistance of the center

piece while under such compression furnishes
a substantial support forsustaining the shell
against the pressure of the forming -dies.
Owing to the tension of the rubber envelop
it is not liable to squeeze out between the
edges of the segments as they come together.
The celluloid shell is allowed to cool before
the completed ball is removed from the dies.
The compression and heating solidifies and
toughens the celluloid,
hwhly resistant or springy and practically

indestructible, and also places the envelop

A° under external compression, whereby the

core R is also affected to a certain extent.

The rubber envelop being highly vulecanized
Is enabled to withstand the heat applied in
Thus it will be
seen that the core R is in a compressed con-
dition, while the envelop A3 isin a condition
throuwhout of longitudinal distension and
tra‘nsverse. eompr'ession, due partly to the
compressing effect of the distended outer por-
tion thereof at A* and also to the reduction
of® its mass resulting from compressing the
shell 1* thereon. At thesame time the shell
1% i8 in a state of longitudinal tension due to
the constant outward pressure of the rubber
envelop A°. The material of the entire ball
from center to periphery is hence, at least
tosome extent, under pressure or tension, or

both, and hence in an abnormal highly alert

condition, so that every particle of the ball
which feels the impact of a blow acts with
promptness and vigor in response thereto,and

an extmoramal y demee of efficiency is at-

tained.

The shell 1* is preferably somewhat thlck
tending toavoid denting or violent distortion
‘i:hereof at one point when shar ply struck and
to diffuse the distortion over a comparatively

shell- sen‘ments is cemented or otherwise put | large area, thus minimizing consumption of
power in clmnm_nn‘ and leehann‘mﬂ' the form

so that it becomes
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of the ball and -also, as will be manifest, call-

ing into action a large portion or all of the

1t to cobperate effectually with the latter in
instantly restoring the ball to normal form.
It will-also be understood that the outward
pressure of the rubberenvelop A%has the use-

fuleffect of constantly tendingto maintain the

shell 1* in a true spherical fmm and hence
alds materially in the instant 1es1301at1011 of
the shell to its spherical shape after a blow.
In other words, the alteration of the shell
from its true. spherical form diminishes its
interior capacity, hence putting under fur-
ther compression every portion of the mass
confined therewithin, including the elastic

core R, and since every particle of the im-
~ prisoned mass actively opposes such com-
pression the original form of - the shell is re-
gained while 1t 18 still in contaet with the.
1mplement, with-the result that the ball flies
Moreover, this very

a phenomenal distance.
opposition of the confined mass to further
compression renders 1t of especial value as a
support or.backing for the somewhat frangi-

ble material of the shell, inasmuch as by ef-
fectively opposing wo]ent distortion at any:
particular point it prevents the shell from
denting sharply enough to produce a crack.
or 1_11pt_ure, thus improving the capacity of-
‘the ball for withstanding harsh usage. It will

also be understood that the resﬂlent and rup-

ture - proof characteristics of the ball are

ﬁ*reatly aungmented by reason of the com-

pressed GOBdlthIl of the confined inner ball,
(including the rubber sphere and the eomR,) -;
since it is rendered unnecessary forthe shell
to yield to a great depth in order to set up in .
the confined mass a degree of compression

sufficient to properly support the shell against
a blow..

the. elast_lc_lty of.the ball to come.into play be-
foreitleaves the implement.

. condition.of the inner ball is advantageous

6o

not only in cushioning or distributing the ef-
fect of the blow over a. Gompamtwely large -

- area of theshell 1* to prevent undue 1ndenta—

tion and -fracture thereof, but also in.that it

~quickly reaches its limit of compression un--
dera blowand with great energy springs back-
to its'normal shape, so that the implement,

:_:thhmwh in. motwn Serves as a- Iulelum or
In |

causing.

In other words, the first effec,p of . a
blow upon'a.playing-ball is usually -to com-
press the material thereof antil the limit of
compression is reached, so thatthereafter the'
implement can-only impart momentum to the
body of the ball without further distortion of
the same; but by having said inner ballinan
initial state of high compression the prelimi-

nary work of- compression to be performed
by the implement is materially reduced and
the time during which the implement is oc-
capled in compressing the ball is shortened,
~ with the result that it is enabled more effect--
ively to impart momentum: directly to the
ball, while better opportunity is afforded for.

Thus the tense.

highly-compressed solid core.

plays.
| light blow 1ts latent elastieity is Tot brought
into play-and it acts more like a dead ball;

1nstance the

1nsuf

short, the ball has capacity. for receiving a

large amount of power by transmission from
the driver with a minimum amount of trans-

g
B

70

formation of power info work within the -

ball itself, and its efficiency is due in large
measure to putting the elastic envelop A3 in
a state of high initial tension by means of a
Tt will also be
understood that when the ball is struek
lightly by an implement it does not respond
to-the blow with so much promptness as to
render the ball toospringy for short drives or

In other words, when given a very

but when struek a blow of medium force con-

siderable of its latent power is called forth,

and when given a severe:-blow it exhibits phe-
nomenal.energy. In some playing-balls the

energy developed by the ball is proportionate
to the force of the blow; but in the present
flying power of the ball increases
vastly out of proportion to the force-of the

blow, thus rendering if in the highest degree

desir able for both. shm t plays aud long drives.

75

30

QO

The shell is s0. stiff that a blow whwh 18 suf-

ficient to send-the ball a few feet - or yards is
clentto flex the shell, and hencethesen-
sitiveness of the filling isnot brought into use..

A little harder blow flexes the shell slightly,

butonly affectsa portion of the com paratively
soft outer surface of the elastie envelop-A®, so
that the latter to a moderate extent coéper @tets-;

with theshellin reacting upon the implement.
When a severe blowis given the bail, all.por-

tlons thereof are brought-into resilient ac-
tion, as explained, the resisting . action of the.
compressed. resilient core R being- of great
importance in-enabling the ball “to ﬂ‘at‘lm __
Although other material uhan cel- .

headway.
luloid and even: mateual not analoﬂcrus there-

to- may be employed for the shell, still I. pre-
fer celluloid. This ma_terlal_bemﬂ‘ only sllﬂhtly-

compressibleand.the amount of flexure which
may be given 1t by-a blow without injury
thereto being comparatively limited; an im-
portant-advantage of myinvention resides in

the efficient. and -uniform backing which is-
given g shell of this nature, wheleby thehigh--

ef:,t eff

ciency of the ball is-developed.. ‘The

cellnloid Shell 1t will also: be. undmstood is

smooth, and. hence offers:a - minimum of re-

mstance to-the. ﬂowmn* of air-over-its surface

during theflight of the balland by reason ofits
slippery nature receives less opposition from

the:grass thmuﬂ'h which  1{ is-driven dulmﬂ‘ .-

the game.. Tt not only.retains:its color, buL
also leSIE:tS being chipped by an 1mplement
or stone against which it may be driven.
using ,,the_-_term ‘“celluloid” I refer to eelluleid

compounds generally, and do not limit my-

self to any particular vmlety of such com-

pound or to any particular grade or mixture
of celluloid -comnosition.

S__,,md core - R not

only itself absorbs momentum from the im-
plement, but. also -by.reason: of -its solidity,
prevents undue distortion of the ball, envelop

In
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A3, and as well of the shell 1%, nearly all of | cation of the core in the described manner is

the force going from the 1mplement to the
ball being hence utilized to impart velocity
thereto. I-t will also be understood that un-
der the shock of a blow the solid core, if
slightly displaced from its true central posi-
tion, affects somewhat the material of the en-

- velop A°at the opposite side of the ball from

IO

20

-39

the implement and also affects other portions
of the envelop, so that by reason of such dis-
placement almost if not all of the material
of the envelop is called into greater action
and more powerfully reacts, thereby impart-
1ing a higher degree of activity or liveliress
to the ball and causing the same to leave the
implement at higher Veloelty It will be un-

derstood that the result of a blow will depend

upon the velocity and weight of the imple-
ment, as well as upon the weight of the ball,
the depth of the depression pmduced in the
ball, and especially upon the ratio of inerease
in 1'esismnee offered thereby in proportion to
the force of the blow. In this instance this
ratio 1s very high. It is to be understood,

however, that my invention is not limited in

all cases to the use of a springy center piece
or core at R, since other cores may be em-
ployed within the scope of the inventiion so
long as a spherical or segmental elastie hol-
low ball or shell is permanently expanded
over a solid or hard core which is too large
for the original capacity of the former.

An 1mp0rtant advantage of my invention

- resides 1n the durability of the ball, since for

35

the envelop A® I employ rubber of firm tex-
ture and highly vualeanized, and hence not
liable to deterioration, so that the ball not

only withstands severe usage, but remainsin

its ‘original elastic condition for a long time
and remains intact even if the shell is de-
stroyed. IKxcellent results are obtained by
subjecting the well-cured rubber envelop to
tension, which is moderate relatively to the
strength of the rubber, thereby conducing to
long life of the hall. Mmeovm by tension-

-~ ing the rubber after the manner of my in-

>0

- 55

tive internal pressure.

ventlon 16 18 given a remarkable promptness
in aetion, and the abnor mal condition of the

rubber is obtained in large part, at least, in- .
dependently of the shell, hence &voiding the

objection of subjecting the shell to destruc-

directions around the circumference of said

‘envelop, and hence the activity of all of its

particles 1s fully developed, or, in short, the
ball carries no dead-weight. Mmeover the
rubber envelop is heavy in proportion to its

- bulk, thus enabling considerable Wewht to be

6o

&to_red in & small 511@11 thus avmdmﬂ air re-
sistance, while having eapaeity for prolonged
flight.  Moreover, my improved ball has a
uniform solidity or density, and hence the
same blow always produces the same result,
enabling the user to play to better advan-
tage. Should the original rubber blank A
be somewhat imperfect or irregular in con-

The tension is in all

found to compensate for such imperfection
or irregularity, since the rubber envelop is
caused to fit smoothiy to the walls of the
spherical chamber D in the mold, and suech
irregularities as may exist are caused to de-
velop upon the innersarface of said envelop,
where they become embedded with the solid
core and hence are rendered unobjection-
able. Thus I produce a smooth true curva-
ture of the periphery of the envelop, which
18 a deslderatum. The core R is aceurately
centered in the envelop and the latter in the
shell, so that the ball tends to run true in-
stead of in asinuous path, as is the case with
some playing-balls.

My presentimprovementsare applicablenot
only to goli-balls, but also at least in part to
ballsforusein playingbilliardsand analogous
games, and 1t 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'he exterior surface of golf-balls may be
pebbled or scored. In FKig. 1 theball is rep-
resented as furnished on the exterior surface
with relatively slight elevations of a spher-
1cal conformation. In billiard-ballsof course
the outer surface should usually be smooth
and spherical.

Many variations in construction, armnge-
ment, and method may be resorted to within
the scope of my invention.

In an application filed by Eleazer Kemp-
shall September 27,1901, Serial No. 76,814, is
described and claimed a playing-ball ha,vmﬂ'
a celluloid shell compressed upon a yleldmn'

illing or core, and in another application filed
by him December 18, 1901, Serial No. 86,348,

1s claimed the process of m&king a ball With_

a celluloid shell. In my pending application,
filed December 5, 1901, Serial No. 84,529, is
described and claimed the device used in my
present improvements as a blank and illus-
trated at Ifig. 7 herein, and in my other pend-
ing application, Serial No. 85,140, filed De-
cembel 0, 1901, is claimed the ptoeebs of mak-
ing such blank. 1The claims herein are lim-
ited to novel features of invention not dis-
closed in any of said applications.

- The herein-described playing-ball is made

the subject-matter of my other pending ap-

[ plication, filed December 14, 1901, Serial No.

35,892,

IIavmw described my mvenmon I claim-—

1. A plocess in producing play'mfr balls,
consisting in filling and distending a hollow
sphere by forcing a fluent mass there einto, and
providing said distended sphere with a hard,
wear-resisting shell.

2. A process 1n producing playing-balls,

consisting in foreing a ﬂuenb mass into thei in-

terior of a yielding sphere, hardening said
mass to form a core, and compressing a shell

struction or form, the expansion and solidifi- | upon said sphere.
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5. A process in producing
consistingin 1"eduemg materi al toaﬂuent CON-

_ition, forc,inn it into a hollow sphere so as to-
fill and dlcstend the latter, allowing said ma-

terial to dry or harden so as to form a core,
and incasing said sphere in celluloid.

- 4. A process in producing playing-balls,
consisting in molding a .core within a previ-
ously-formed hollow sphere, and securing a

-Wem resisting cover upon said sphere.

. A process 1n producing playing - balls

__(,onsmtmn' in distending a solld soft- 1ubber

- 8phere upon a core, ﬂﬂd for mmﬂ* a.cover upon

20

sald envelop.

0. A process 1n pmducmﬂ' plm?mn* balIS,
eonqmtmw in distending a rubber envelop

upon a core of gutta- pereha inclosing said

envelap in a celluloid shell, heating said shell
suf
the shell while heated to compressmn upon
said envelop, and maintaining the compres-
sion until the shell cools and hmdens N
7. A process in producing playing-balls,

‘consisting in forcing a mass through a hole

30

1into a hollow sphere

s0 as to fill the hollow
and form & core, then plugging said hole, and
then eompressm a shell upon said sphere.

8. A process in producing playing-balls,
consisting in reducing a mass of Sohd ma,tt(,r
to a ﬂuent condition, introducing said mass

through a holein a hollow rubber sphere un-

til said sphere is distended, then plugging up
said hole, and then compresgmw a shell upon

said qphele under heat and pressure.

35

.40

45
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9. A process in producing playing-balls,
consistingin reducing amass of yleldmﬂ' solid
matter to afluent eondltlou forcing said mass
into a hollow rubber Spher'e until bELId sphere
is distended, causing said mass to harden

while under pressure, fmd compressinga Shell'

upon said Sphele
-10. A proeess in producing playlnﬂ"-balls,

consisting in reducing solid matter to a fluent

state by means of heat, forcing said matter
intoa hollow sphere, an d compressing a mold-

able shell upon said sphere by means of heatv

and pressure.

11. A process in moduemir pla,ymn balls,
consisting in heatmg oubta- percha, introdue-
ing it 111t0 a hollow rubber sphere, and mold-
ing a shell of celluloid upon said sphere.

12. A process in producing playing-balls,

consisting in heating gutta-percha, forcing it

into a hollow rubber sphere so as to dlbteﬂd_
the latter and form a core therewithin, and

compressing upon said spher e a shell of mold-
able material. -

13. A process in produemw playing:- balls,'

consisting in heating gutta-percha, then fore-
ing it throucr*h a hole into the interior of a

hollow rubber sphm e so as to distend the lat-

ter, then plugging said hole with rubber, and

then compressing a celluloid shell upon said

sphere.

14. A pi*oeesq n producmﬂ‘_pla,ymff-bd,lls _

consisting in heating gutta-percha, forcing it
into a Imllow raubber sphere so as to (11‘313011(1

playing-balls, |

1ciently to soften the cellulold sub,]eetmn"

1t d1stenda suf
lowing said gutta- -percha to solidify while

| umier external

the Iatter, allowing said gutia-percha to solid-
1fy under pressure, and molding a celluloid
shell upon said sphere under heat and pres-
sure.

15. A process in produemn* playing-balls,

consisting in forming a soft-rubber hollow

sphere with a vent, inserting a funnel into
sald sphere, heating gutta-percha, causing
sald gutta-percha to flow through said fun-
nel and force out the air through said vent,

subjecting the gutta-percha to pressure so as

todistend said rubber sphere, preventing the

escape.of the gutta-percha through said.vent
during the application of pressure, allowing
the gutta-percha to harden under pressure,
withdrawing the funnel, plugging the vent,
inclosing said sphere in Spheriml :3eﬂ'mentb

of celluloid, and welding said %ewmeuts and
compressing said shell under he&t and pres-
sure.

16. A process in producmo playlnw-balls

consisting in placing a hollow sphere of rub-
‘Dber within a larger spherical chamber, fore-

ing heated fmtm percha into said 5phere un-

tilit dlstends sufficiently to fill said chamber,
solidifying said gutta - percha while smd

Sphere remainsin Smd chamber, withdrawing
said sphere from said chamber, and compress-
ing shell-segments upon said sphme under

_heat and pressure.

17. A proeess in producing playing-balls,
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consisting in placing a hollow sphere of rub-

ber within a larger spherical chamber, fore-
ing heated n'utta perclm into said sphere,

thereby causing the same to distend and to
be compressed against the walls of said cham-
ber, and drying -or solidifying said gutta-
poreheu before removing said sphere from said

chamber, and compressing celluloid shell-seg-
ments upon said Sphere by means of heat ‘md

pressure.
18. A pracebs in pro ducm p1a3 ing-balls,

consisting in placing a hollow sphere of rub-
‘ber within a larger spherical chamber, forc-

ingheated gutta- peleha into said sphere until
fficiently to fill said chamber, al-

sald bphete remains in said chamber, plug-

ging the opening in the sphere throu 0*11 Wthh
_Lhe “outta- -perchaisinjected, and compressing

d sphere so as to hold the same
compression.
19. A process in producing. play mtﬁ'-—ba,lls,

1611 upon sai

consisting in forming a hollowsphere of firm
highly-vuleanized rubber inserting
‘into said ,Sphele placing Sald sphere within a

spherical chamber of larger diameter, heating
ogutta - percha, causing S"le gutta - percha to
ﬂow through said f unnel into the interior of

a, fu.nnel'
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said 5phele and drive out the air, pmeventmw |

continued escape of gutta-percha, subjecting
the gutta-percha to pressure so as to distend
said sphere until it fills said shamber, caus-

ing said gutta-percha to solidify whlle under

pressure, and forming a celluloid shell upon
said sphere under heat and pressure.

20. A process in producing playin n'-ball%, |




I1GC

consisting in introducing a fluent mass into a |

hollowsphere of india-rubber, permitting the
alr to escape from said hollow sphere, closing

the air-vent, forcing extra fluent mass into

the sphere so as to distend the latter, allow-
ing said fluent material to solidify, and com-
pressing hedted celluloid segments upon said

‘Sphere.

21. A process in ploducmﬂ‘ pla,ymﬂ'-balls
consisting in introducing a fluid mass into a
hollow sphere of india-rubber , permitting the
alr to escape from said hollow sphere at a
point near the point of Introduction of said

fluld mass, closing the air-vent, forcing extra |

696,354

fluent mass into the sphere so as to distend
the latter, and molding a shell upon said
sphere. |

22. A process in produemg playing-balls,
consisting in forming a ball from a soft-rub-
ber sphere by molding a hard core in said
sphere and also inclosing said sphere in a

| wear-resisting shell; said process including

an operation whereby said sphere is com-
pressed between said core and said shell.
FRANCIS H. RICHARDS.
Witnesses: |
B. C. STICKNEY,
IFRED. J. DOLE.
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