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To all whom it ma 7/ COTLCETTL:

Beit known that I, FRANCIS H. RICHARDS, a,
citizen of the Unifed States, residing at Hart-
ford, in the county of Hartford and State of

5 Oonn’eetleut have invented certain new and
useful Imp1 ovements. in Playing- Balls, of
which the following is a epeelﬁcamon |

This Invention 1e1a,tes to springy playing-
balls, and especially to those to which it is

10 desired to impart great momentum, so Lhet
they may fly a 10119' distance.

Playing-balls h_fwe sometimes been made
of soft rubber in the form of hollow spheres;
but these are so yielding that they suffer vio-

15 lent distortion from the blows of implements,

so that undue power is consumed in altering

the shape of the ball, which, moreover, fmle
to receive sufficient 1mpetus to carry 11; very
far, particularly since the ball is normally in
20 4 dead condition and does not become resist-
ing or lively until it has been considerably
dieter_ted by the blow, and does not always
react before 1t leaves the implement.
heretofore been sought to overcome some of
25 these objections by W1nd1n0'te11<=10ned rubber
thread into a ball. This does not, however,

- produce a solid ball, as the Windiﬁg- is it'--reg-'

ular and numerous interstices occur, render-
ing the ball uncertain in aection, so that it

30 does not always give the same response to |
the same blow. Moreovel the outer layer of:
elastic thread binds the innerlayers, prevent-

ing them from acting longitudinally. Since
the inner threads are merely placed under
35 compression by the outer threads, the slight
- diiference in action obtained over that of
soft-rubber ball is scarceiy enough to Justify
the expense of making a wound ball More-
over, the rubber thread is not thoroughly
40 cured and the effect of putting it under lon-
gitudinel tension is to lessen its life, so thab
in a’'very short time the ball is rendered unfit
for use. The action of even a low degree of
heat isinjurioustothetensioned and uncured
45 rubber thread, causing derangement of the
~ shape of the ba,ll especially if the latter is al-
lowed to lie with one side exposed to the hot |
sun, the-cooler portions of the fensioned

threade contracting as the other portions

5o weaken in the heat.
The object of myinvention is to avoid these

It has

| objections and to produce a ball which is ca-

pable of absorbing from animplement a great
momentum, so thah it may earry or fly a 10119‘
distance. I aim to minimize the distortion
of the ball, so as to avoid waste of driving
forece in changing and rechanging its shape.
I also aim to produce a ball having uniform
action, so that a given blow may always pro-
duce thesame result, thus conducing to reli-

ability and accuracy of action of the ball. I

further aim to prolong the life of the ball.
In the drawings forming part of thisspeci-
fication, Figure 1is a cross-section of one kind
of apparatus which may be employed in pro-
ducing my improved ball, an unformed ball
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being shown in the apparatus and a process -

of manufacture being also indicated. Fig. 2

18 a view similar to Fig. 1, but showing a ball

as formed and ready to be withdrawn. Fig,
3 18 a cross-section of a blank used in form-
ing my improved ball, indieating one way in
Whmh said blank may be made from sectlons.

| Fig. 4 is a view of a blank madein one piece.

‘Fig. 5 is a view, upon a larger scale, of a ball
made in accordance with my improvements,

a portion being broken away, so as to exhibit

‘certain characteristics.

In the several views similar parts are des-

| ignated by similar letters of reference.

2 |

Preferably I employ a hollow sphere A,

Fig. 4, made of soft india- 1ubber, which mey,

if desued ‘be pure rubber, but is preferably

a rabber compound hevmﬂ' firmness and

strength or toughness. An opening B com-
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mumoa.tee mth the hollow C of the sphere,

which may be made either integral, as at Fig.
4, or of hemispheres A’ and A2 Flb 3, said
hemispheres being suitably united. I place

thesphere Ainasphericalchamber D, formed

in a mold consisting of opposing halves K and
F, having registering dowels G and clamped
together by any suitable means. HKach of
said members E and I may have one-half of

the chamber D, which may be considerably

larger than the blank sphere A. Into the
Opening B in the latter I insert the mouth of

a funnel H, which is shown as penetrating

into the hollow C, although this is not im-
portant in all cases. DBy means of said fun-
nel the interior C of the ball is placed in com-
munication with a vessel or receptacle J,
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formed or provided in the apparatus above
the chamber D, said receptacle preferably be-
ing round and having a closely-fitting plun-
ger K. I place in the receptacle J a quan-
tity of material, preferably gutta - percha,
which may by the action of heat be reduced

to a plastic or fluid condition, as at LI, Fig. 1. |

This material flows down the funnel H into
the hollow of the rubber sphere A and drives
out the air through a vent M, which in this
instance is illustrated as a groove formed in
the side wall of the main opening B and lying
without the funnel II. In the portion F of
the mold there may be provided a vent N,
communicating at I with the ball-vent M, so
the air escaping from the ball may be con-
ducted out of the apparatus. The fluid or
plastic material may therefore settle or be
forced by the plunger K through the funnel
I, so as to completely fill the interior of the
ball A, whereupon the vent N in the mold
may be closed by a screw-plug Q, TFig. 2, the
overflow of the material into or through said
vent indicating to the workman that the hol-
low C has been filled. By means of suitable
appliances the plunger K may be pressed still

farther down, so as to force more of the fill-

ing material into theinterior of the ball, caus-
ing the walls thereof to yield and distending
the ball until it completely fills the large
spherical chamber D in the mold, as at Fig.
2. Theair may escape from the chamber be-
tween the mold-section or through a vent T.
Sufficient force may be applied, if desired, to
squeeze the rubber shell between the gutta-
percha and the walls of the chamber. The
gutta-percha or other material is allowed to
pass from a liquid into a dry or hard condi-
tion while the plunger is still pressed down,

¥

so that the expanded condition of the rubber

shell or envelop A® is made permanent by
reason of this solidification of the core, (indi-
catea by Ix, I'igs. 2and 5,) and so that the rub-
ber envelop by reason of its distended or ex-
panded condition grips the core. The core
18 thus closely joined to the envelop in which
it 1s molded. The mold may then be taken
apart and the ball removed, the funnel H be-
ing withdrawn and the hole left, thereby in

the ball being filled with a rubber plug S,
I'ig. 5. DPreferably the diameter of the core

R 1s more than half that of the complete ball.
in practice I find that by making the core
two-thirds of the diameter of the finished ball
excellent results are obtained when the core
is made of gutta-percha compressed and the
shell isof afirm quality of highly-vuleanized
india-rubber. | |

The principal effect of expanding a core
within the envelop resides in producing a lon-
gitudinal tension of the latter, such tension,

which of course extends in all directions

around the ball, being indicated by concen-
tric broken lines Atat Figs. 2 and 5 and be-
ing most pronounced at or near the outer or
surface portion of the ball. The inner pox-
tion of said envelopis also squeezed (or com-

{
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pressed) between the outer portion of the en-

velop and the core, such squeezing or com-
pression being indicated by radial -lines A5
and being greatest near the inner surface of
the envelop, where said radial lines are thick-
est. Thus the inner and median portions of
the envelop are both tensioned and cramped
or gripped by the outer poxrtion, while the
extreme outer portion isin a state of tension
only.

It 1s to be understood that in case conden-
sation of the bulk of the core material takes
place as a result of the above-described op:-
eration it is due to the presence of air-spaces
or impurities in the material. It is not es-
sentlal in all cases that the core be condensed
in bulk so long as it is gripped by the elastic
envelop, this gripping or compression of the
core having the effect, as I apprehend, of ren-
dering the latter somewhat more lively and
eifective. DBy the term ‘‘ compressed” where
used herein I do not intend to convey the
idea that the material is necessarily con-
densed in bulk, but rather that it is subjected
to such pressure as tends toreduce its bulk.
The rubber envelop is preferably whole or in-
tegral or vulcanized in one piece, although
within the scope of my invention said en-
velop may be made of portions cemented to-
gether before the core material is foreed or
molded therein. It will be seen that the
molded gutta-percha nucleus R is perma-
nently confined in its mold A3, the nucleus
and mold together forming an entire playing-
ball, as herein illustrated, or a partial play-

ing-ball, as set forth in my pending applica-

tion No. 85,892. |

It will be perceived that the material of the
entire ball from center to periphery is in an
abnormal condition, the core being under
compression and the envelop being both com-

pressed and longitudinally tensioned, so that

an exf{raordinary degree of efficiency -is at-
tained, every affected particle of the ball act-
ing with promptness and vigor in response to
a blow. Although the outer part of the shell
or jacket is in a soft condition and effectu-

ally cushions the blow of an implement, still

the effect of a blow is different from the
effect upon a ball having a uniform softness
of texture throughout. In the latter casoc

a severe blow would violentiy distort the ball

instead of giving the same impetus, where-
as in my ball the softness resides only at
the surface, and as soon as this slight resist-
ance 1s overcome a high resistance is meft,
due to the presence of the relatively hard
solid core, which not only itself absorbs mo-
mentuam from the implement, but also by rea-
son of itssolidity prevents undue distortion of
the ball, so that nearly all of the force going
from the implement to the ball is utilized to
impart velocity thereto.

aerstood that under the shoek of a blow the
solid core is slightly displaced from its true
central position, thereby affecting somewhat
the material of the envelop at the opposite

It will also be un-
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side of the ball from the implement and also | ber-thread ball, the action of the inner layers
affecting other portions of the envelop, so ! whereof is serlously impeded by the binding

that almost if not all the material of the en-
velop 1s called into action and instantly re-

acts, thereby imparting a high degree of ac-

tivity or liveliness to the ball and causing the
same to leave the implement at high velocity.
Only a slight distortion is p10duced at any

portion of the ball, whose entire mass in thus

rendered active in restouun* the ball to 1ts

original spherical shape and hence in react-
ing against the implement.

stood that the result of a blow will depend-

It will be under-

upon the velocity and weight of the imple-

ment, as well as upon the Wewht of the ball |

the depth of the depression pmduced in th
ball, and especially upon the ratio of incr ease

In this in-
stance this ratio is very high, the ball feeling
quite soft to a light touch, but of
resistance to pressure.

flying or carrying power.

even a hee—wy blow effects only a slight dis-
tortion of the envelop and that only over &
small area thereof, so that very little force is

absorbed in . chanﬂ‘mﬂ' and. rechanging the
Mmeover the. perlod duar-
ing whieh the driver may contmue to deliver

form of the ball.

power into the ball itself is increased, with

the resulf of giving to the.ball a longer ﬂmht
The core not on]y retains the env elop in an
expanded state, but also supports the same
when struck,. and by the combined elasticity.

of core and envelop an e*{tremely active and

- powerful ball is produced.

40
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It is to be understood that mv mventwn is
not limited in all cases to the use of a springy.
center piece or core, since. other cores may be-
employed within the scope of the invention.|
so long .as a sphemc&l or segmental elastic
hollow ball or shell is permanently expanded;
“over-a solid or hard core which is.too large:

for the original capacity of the former.

An 1mportant advantage of my invention

resides in the durablhby of the' ‘finished ball,

sinceinstead of employingthe partially-cur ed;
rubber threads-of which -balls are wound,
which are susceptible to many deleterious in-
- fluences, I employ rubber of firm texture and
highly vulcanized, and hence not liable to de-
terioration, so. that the ball not only with-

stands severe usage, but remains in its origi-
nal elastie condition for a long t1me

the thread 1ap1d1y loses its 11fe, particularly

‘sinece it is not well cured, while in my ball bet-
ter results are obtained by subjecting rubber
which is well cured to considerably less ten-

sion,thereby conducing to long life of the ball.

Further, by tensioning the rubber after the
manner of my. mvemtmn it is given a prompt-

ness in action Whl ch is not posmble in a rub-

h

' over, in a rubber-thread ball the tension is

fering a hard'-

The bail thus has
practically all the desirable qualities of the
usual soft-rubber ball and also a phenominal

In the- .
rabber-thread balls it 1s USHdl to streteh the |-

thread nearly to the breaking-point while
winding, and owing to such violent treatment

T

| ball carries no dead-weight.

of the ball.
| my 1nvent10n

| effect of the outer layers of thread. More-

in, only one direction, whereas in my elastic

envelop the tension is in alldirections around
the cirecnmference of the ball, and hence the

activity of all of the particles of the rubber
envelop is fully developed, or, in short, the
Moreover, the
ball thus formed has & “uniform SOlldlty or
density which is not found in a thread ball,
on account of its intersfices, and hence the

same blow always produces the same result,

enabling the user to play to better advantaﬂ'e

Should the original ball A be somewhat
imperfect or 1rregulal in construction or

form, the expansion and solidification of the

core in the described manneris found to com-

'pensate for such imperfection or irregularity,

since the rabber envelop is caused to fit
smoothly to the walls of the spherical cham-
ber D in the mold, and such irregnlarities as

| ~ | may exist, are caused to develop upon the
Owing to the rapidly-incr easing resistance

inner surface.of said envelop, where they

become. embedded with the solid core, and
‘hence are rendered unobjectionable.
I produce a smooth true curvature of the pe-

ThHS-

riphery of the ball, which is a desideratum.
It will be seen that the rubber shell A8 is
inflated or distended by the injected plastic

or other mobile mass R, such distension pref-

erably being carried to the extent of expand-

ing the shell or inereasing the diameter there- |
.of although expansion is not necessary in all

mstanees By the deseribed. process & uni-

-fmmlty of density of the core is produced
which is not attainable by other methods—.
‘that is, the core material is of uniform den-
sity, whereas in balls where shells are com-:

pressed upon.cores. unevenness is apt to oc-
cur.in many instances, some parts being more

compacted.or- compressed than- othels thus

tending to impair the accuracy of the: ﬂlﬂ"ht
‘Such. defects-are eliminated by-

ing imparted by the hydraulic action of the
flaent injected material, whereby I appre-
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-Moreover, the shell:A3is-put
into a uniform condition over all parts:of the
|- ball, which 1is anovel feature, this quality: be--

I15

hend the lines.of stress become radial, and .

In so far as certain

filling be of- Gutta-
percha.

Modifications and Varla,tlons ma,y be resort-
ed to within the scope of my invention. The
claims herein are intended to cover a ball,
whether considered as complete and ready for
use or as incomplete and intended only for
the nucleus orfilling of a larger ball. In my

pending &pphcatlons Serial No 85,892, filed

December 14,1901, and Serial No. 88 342 Jiled
January 8,1902, I showmy present mventlon

being preserved by the hardening of the ma-
‘fer 1&1 within the shell.
| features of my invention are concerned it 18
not essential in all cases that the shell be of
‘soft:rubber nor ‘that the

125
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tions being_limited to features not disclosed |

herein. It is not essentialin all forms of my
invention that the core whereon my elastic

envelop is stretched he of springy material or -

5 compressed nor intimately joined to the en-
velop nor in the form of a solid sphere. I be-
lieve I am the first to produce a ball consisting

- of an elastic spherical envelop stretched over
a core. SR

10 The herein-disclosed method of producing
a ball is made the subject-matter of my other
pending application, Serial No. 85,140, filed
December 9, 1901.

Having described my invention, I claim—

15 1. A whole hollow rubbersphere in a state
of expansion upon a solid core of gutta-percha.

2. An integral hollow rubber sphere in a
state of expansion upon a solid core.
5. An integral sphere of rubber expanded

20 overa solid and relatively hard filling formed
from plastic material.

4. A ball consisting of a whole thick spher-
ical india-rubber sphere closely fitted over a
solid sphere of gutta-percha.

25 9. Aballcomprising a whole sphere of firm
india-rubber in a state of expansion over a
solid sphere of gutta-percha, the diameter of
the core being more than one-half that of the
ball.

30 6. Anintegral sphere of soft, elastic mate-
rial closely fitted upon a solid core of gutta-
percha.

7. Aball comprisingasolid spherical gutta-
perchacoreand ahighly-vuleanized solid soft-

35 rubber envelop expanded thereon.

5. A ballconsisting of a core formed of plas-
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tic material within a softer elastic sphere and

- holding the latter under tension.

J. A ballconsisting of a thick, spherical in-
dia-rubberenvelop A3stretched overa core of 4o
gutta-percha R and having-an opening closed
by a plug S.

- 10. In a playing-ball, a spherical soft-rub-

| ber shell inflated or distended by a mobile

mass 1njected thereinto. 45

11. In a playing-ball, a spherical shell
formed of springy material andinflated or dis-
tended by gutta-percha injected thereinto.

12. In a playing-ball, a shell formed from
springy material and inflated or distended by 5o
springy mobile material injected thereinto.

13. In a playing-ball, a springy shell in-
flated or distended by springy material in-
jected thereinto,one of said shell and injected
material elements being harder than the ss
other. |

14, In a playing-ball, a seamless springy
shell inflated or distended by springy mate-
rial injected thereinto, one of said shell and
Injected material elements being harder than 6o
the other. |

15. In a playing - ball, a springy shell in-
flated or distended by springy material in-
jected thereinto, said shell being softer than
sald injected material. | ¥

16. In a playing-ball, a seamless rubbler
shell expanded by gutta-percha injected -.
thereinto. |

FRANCIS II. RICITARDS.

VWitnesses: '

B. C. STICKNEY,
JOHN O. SEIFERT.
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