No. 696,352. Patented Mar. 25, 1902.

F. H. RICHARDS.
MANUFACTURE OF PLAYING BALLS.

(Application filed Dec. ?, 1901.;

(No Model.) -

Witnesses: - Zuentors




- UNITED STATES

e A Bree—

PatENT OFFICE.

B T ——

FRANCIS 11 RICIIARDS, OF HARTFORD, CONNECTICUT, ‘ASSIGNOR TO THE
KEMPSHALT, MANUFACTURING . COMPANY, A CORPORATION OF NEW

JERSEY.

MANUFACTURE OF PLAYING-BALLS.

SPECIFICATION f@rmiﬁg part of Letters Patent No, 696,352, dated March 25,1802.

Aﬁi}licatibn filed December .9_, 1601, Serial No. 86,140, (No model.

. . ber thread into a ball. “This does not, how-

- ever, produce a solid ball, as the winding is
irregular .and numerous interstices  occur,

" 30 rendering the ball unceértain in action, so that

" it"does not always give the same response to
' the same blow.. - Moreover, the outer-layerof
- elastic’threadbinds the inner Jayers, prevent-

.. ing them from acting longitudinally. - Sinee

35 the - inner.threads are merely placed under

- &+ .

" 1 H
-

- differenCe in action Obt&ined over that Ofr 2,

~_soft-rabber ball is scarcely:enough to justify

ap

.- the.expense of making a wound ball. More-

40

 gifudinalitension is to lessen,its life, so that

in a very short time the ball is rendered un--
fit for use; /The action of evén a low degree {

| certain characteristics.

compiession.by the onter threads, the slight _ , ,
‘strength or toughness. An openifig B com-" . -
municateg with the hollow C of the:sphere, -..-

the sphere A in asphetical chamberD,formed .
in a mold consisting of opposing - halves Kand. *~

Fig. 5 is a view, upon, a larger scale, of a ball

niade in-accordance with my improvements,

a portion heing broken away, so as to exhibit

“In the several viewssimilar partsare desig-
nated by similar letters of reference. " -

+

Preferably 1 employ. a
a rubber compound- having firmness ‘and

which may be made either integral, as at-Fig. .

T', having registering dowels Gand clamped -

ploy.a hollow sphierd A, -
Fig. 4, made of soft india-rubber, which may,; -
if desired, be pure rubber, but is preferably ™

To all whom T may CORCern: | threads contracting as the other portions
Be it known that I, FraNCIS H.RICHARDS,a | weaken in the heat. . | S
citizen of the United States, residing at Hart- The object of my invention is to avoid these
ford, in the county of Hartford and State of objections and to produce a ball which is ca-

s Connecticut, have invented certain new and | pable of absorbing from.animplement a oreatb
aseful Improvements in the Manufacture of momentum, so that it may carryor fly a long 5%
Playing-Balls, of which the following is a | distance. I aim to minimize the distortion
specification. IS - of the ball, so as to avoid waste of driving -

This invention relates to springy playing- | force in changing and rechanging its shape.
‘10 balls, and especially to those to which it is | I also aim to produce a ball baving uniform
~ desired to impart, great momentum, so that action, so that a given blow may always pro- ife
they may fly a long distance. R duce the same result, thus conducing to re-
~ Playing-balls have someflimes been made liability and accuracy of action of the ball." .
~of soft rubber in the form of hollow spheres; | 1 further aim to prolong the life of the ball.-
15 but these are so yielding that they suffer vio- In the drawings forming part of this speci-
lent distortion from the blows of implements, fication, Figure 1is a cross-section of oneékind 65
‘so that undue power is consumed in-altering | of apparatus which may be eniployed in pro-

- the shape of the ball, whieh, ‘moreover, fails | ducing my improved ball, an unformed ball
‘to-receive sufficient impetus to carry it very ‘being shown in the apparvatus and a process
20 far, particularly since the ball is normally In of manufacture being alse indicated. Fig.2

a 'dead condition and does not become resist- | is a view similar to ¥ig. 1, but showing a ball.- 70
ipg or lively until it has been considerably | as formied and ready to be withdrawn. Fig. -
‘distorted by the blow and does not alwaysre- | 3 is a _cross-section of a blank used in form- .
act before it leaves the implement. 1t has | ing my improved ball, indicating one:way id -
~ 25 heretofore been sought to overcome some of | which said blaiik may be made from sections.
these objections by winding tensioned rub- | Fig. 4 is.a view of a blank made in-one piece. 75

8o

over; -the rubber ,t;h‘tead,:iﬁ. not thoroughly | 4, or of hemispheres A’ and A% Fig. 8, sdid
cured, and. the effect-of putling 1t under lon- | hemispheres being-suitably united. L place 90

[ ] L
[l

%

together by any sultable means. .Each -of -
said - members E and F may have one-half of 95
the chamber D, which may be ¢onsiderably . -
‘larger: than the blank §phere: A, Intot-‘--thfé;%_j”

opening B in thé latter Iinsert the mouthof ™.

45, of heat ig injurious to the teénsioned and un--
 cured Tulber thread, causing derangement of .
. the shape of the ball; especially if the latter

14 allowed to He:with one side exposed to-the
- - hot sun; the cooler portions of, the tersioned.]|

Crter s .
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- .. is'more than half that of the. complete ball,

-« two-thirdsofthe diameta of the finishbd ball
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& funnel-H, which is.shown .as. pemetrating
into the ollow C,:dlthough this:is not im-
~portant in all cases. .By means of said fun-
nel the interior C of the ball is placed in com-
5 munication with a vessel or receptacle J,
formed or provided in the apparatus above
the chamber D, said receptacle preferably be-
ing round and having a closely-fitting plun-
ger I{. Iplacein thereceptacle Ja quantity
vo af material, preferably gutta-percha, which
may by the action of heat be reduced to a ‘
plastic or fluid condition, as at I, Tig. 1.
T'his material flows down the funnel H into
the hollow of the rubber sphere A and drives
15 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 I, In the portion F of
the mold there may be provided a vent N,
20 communicating at P with the ball-vent M, so
the air escaping from the ball may be con-
dueted out of the apparatus. The fluid or
plastic material may therefore settle or be
forced by the plunger K through the funiiel
25 H, so0'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, Fig. 2, the
overflow of -the material into or through said
- vent indicating to the workman that.the hol-
30 low C has been filled. By means of suitable
appliances the plunger XK may be pressed still
farther down, so as to forece more of the fill-
ing materialinto theinterior of the ball, caus-
. ing the walls thereof to. yield and distend-
35 1ng the ball until it completely fills the large
~ spherical chamber D in the mold, as at. Fig.

¥

~— - 2: The dir may escape,from the chamber

between the mold-section or through a vent.
- T.. Sufficient force may be applied, if de-
‘40 sired, to compress the-rubber shell between.
© the gutta-percha and the walls of the cham-
ber; Thegutta:-perchaorother materialisal-
lowed 4o pass from aliquid into a-dry or hard
| condition while the plunger is still pressed
45 down, so that thé cofe’ thus formed: is in a
- statéof compression and sothatthe expanded -
- condition of the rubber shell or'envelop Afis .
.- made permanent by reason' of this solidifica- .
- tion of the core, (indicated by R, Figs: 2 and
. 50.5,). The core is thus ¢logely joined tothe en-.
. weldgpin whieh it'is molded, *The mold may
then be taken -apart and the ball remeved,
‘the funnel H being withdrawn and the hole .
" - left thereby in the ball being.filled with a -
55 rubber plug S, Fig. 5. The aperture’ B: M
-~ ‘'may be omitted. from tlie blank A, and in-
. stead of thefunnel H a pointed injector may
“be._forced through the blank at any point,
- rendering unnecessary thesubsequent:plug-
6o ging. Preferably the dianibter ¢f the,cors R

In practice I find that by making the gore-
.~ excellent results are obtained when the core
65 igmade of gutta-percha compressed and the

“shell'is a firm . quality of highly-vuleanized
- india-rubber. T

The principal effect of expanding a- core
within the envelop resides in preducing a
longitudinal tension of the latter, such ten-
sion, which of course extends in all directions
around the ball, being indicated by concen-
tric broken lines A* at Iigs, 2 and 5 and be-
ing most pronounced at or near the cuter or
surface portion of tlre ball. The inner por-
tion of said envelop is also in a state of com-

i pression between the outer portion of the en-

velop and the core, such compression being
indicated by radial lines A%and being great-
est near the inner sdrface of the envelop,
where said radial lines are thickest. Thus

75

30

the inner portion of the envelop is practically |

in a state of compression, the median portion
is both compressed and tensioned, while the
extreme outer portion is in a state of tension
only. L .

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 ecom-

‘pressed and longitudinally tensioned, so that
an extraordinary degree of efficiency is at-

tained, ‘every affected particle of the ball act-

( ing with promptness and vigor in response to
1 a blow. Although the outeér 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 ef-
fect npon a ball having a uniform softness of

texture throughout. In the latter case.s se-

vere blow would violently distort the ball,

thus wasting power which should be utilized
in giving impetus to the ball, whereas in my

and as soon as this slight resistance'is over-

presence  of the relatively hard selid core,

Qo

95

100 -

ball the softness resides only at the garface,

105

‘come a high. resistance is met, due to ‘tlie.. .

which not only itself absorbs momentum from

the implement, biit also by reason of‘its-selid-

ity prevents undue.distortion of the ball, so

I1IO

that nearly:all of the force geing from theim- =~

| plement tothe ball is utilized to impart ve-
docity thereto. It.willalso beunderstood thiat

under the shock of a blow the golid coré.is -

slightly displaced from its true central posi-

tion, thereby: affecting’ somewhiat the: mate-

rial of the erivelop at the opposite side of -the
4 ‘ball from ‘the iniplement and. also affecting -
other portions of the envelop, so that almost. .
if not-all"the material of the envelopis called
into action and instantly reacts, thereby im-"
parting a high dégree-of activity or liveliness-
‘to theé ball and causing thesame to leave the
implement at” high velocity. - Only a slight

distortion is produced at any portion . of ‘the
ball, whoge entire mass is thus rendered ach-

120 .-

t:;r“5

ive in restoring.the ball to its original spher: - |

ical shape, and hence in reacting against the, -
implement. ‘It will be understeod _

result of a blow will depend upon the velde-
|1ty and 'weight of the implement as well 8. =~ -
| upon the weight of 'thé ball, the dépth of the: .~
‘depression produced in the ball, and espe- "
cially upon the ratio of increase in resigtdnce .- .

1
-
L L
*

' that the-
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offered thereby. In this instance this ratio
is very high, the ball feeling quite soft to a
light touch, but offering a hard resistance to
pressure. T'he ball thus has practically all
5 the desirable qualities of the uswal soft-rub-
ber ball and also a phenomenal flying or car-
rying power. Owing to the rapidly-increas-
Ing resistance even a heavy blow effects only

‘the inner layers whereof is seriously impeded
by the binding effect of the outer layers of
thread. Moreover, in a rubber-thread 'ball
thie tension is in- only one’direction, whereas 7o
in my elastic envelop the tension is in all di-
rectionsaround the cizcumference of the ball,
and hence the activity of all of the particles
of the rubber envelop is fully developed, or,

a slight distortion of the envelop and that
to only over a small area thereof, so that very
~ little force is absorbed in c¢hanging and re-
changing the form of the ball. Moreover,
the period during which the driver may con-
tinue to deliver power into the ball itself is
15 increased, with the result of giving to the ball
a longer flight. The compressed core not
only retains the envelop in an expanded
state, but alsosupportsthesame when struck,
and by the combined elasticity of core and
20 enrvelop an extremely active and powerful

in short, the ball carries no dead-weight.
Moreover, the ball thus formed has a uniform
solidity or density which is not found in a
thread ball on account of its interstices, and
hence the same blow always produces the
same results, enabling the user to play to
better advantage. Should the original ball
A be somewhat imperféct or irregular in con-
struction or form, the expansion and solidi-
fication of the core in the deseribed manner
1s found to compensate for such imperfection
or irregularity, since the rubber envelop. is

75

8o." .

ball is produced.
It will be noted that my rubber envelop is
- different from one which is applied in the
usual manner in the form of a green or un-
25 cured-coating upon. a center piece, since a
coating made in such manner must be vul-

caused to fit smoothly to the walls of the
spherical chamber D in the mold and such
irregularities as may exist are caused to de-
velop upon the inner surface of said envelop,
where they become embedded with the solid
core,’'and hence are rendered unobjection-

9o

canized inplace, and in this process the whole
mass of rubber becomes equalized in density
and inert or normally without tension. By
30 having the iuterior of the rubber envelop or

able. Thus I produce a smooth true curva-
ture of the periphery of the ball, which is'a
desideratum. ’

o 95
- Modifications and variations may be re-

“coating in & state of compression while the
outer portion is in a state of longitudinal ten-
sion the efficiency of the ball is'improved 4nd
the envelop is not merely an inert portion

-35 having no force or tension except that which
- 18 directly -caused by a driver, o *
It 1s to be understood that my invention is

not limited in-all cases to the use of a s pringy

+i

l

sorted to within the scope of ‘my invention.
The clains herein, are intended to cover a
ball whether considered as complete and
ready for useor as incompleté and intended
only for the nucleus orfilling of 'a larger ball.
In my pending applications, Serial No. 85,892,
filed December 14, 1901, and Serial No. 88,842,
filed January 8, 1902, I show my present.in-

1.OO

Gent@r plece or core, S_il_]CG“: Other’-eore&r may
4o be employed within the scopeof the inven-

- tion solong as a spherical or segmental elastic |

hollow ball or shell is permangntly expanded
ovet:a-solid or hard core which is top large.
» . Tor'the original capacity of the former.

45 * An-important advantage of my invéntion
- resides in.the durability of the finished ball,

- . sinceinstead of employing the partially-cured
rubber ‘threads of which balls are wound,
..~ .which are susceptible to many deleterious.
- -so-inflyences, I employ rubber.of firm texture
- < and highly valvanized, and hence not.liable.

vention used as a filling. It is not essential rog
in all forms of my invention that the core
whereon my elastic envelop is stretched bé
of springy material or.compressed nor imri- .
.mately joined to the enveélop nor in the form. .
of a.solid sphere. Ibelieve I air the first'to. 116
produce a ball consisting of an elastic spher-. ]
‘ical énvelag stretgched over a core,. "~ - ¥
The herein-disclosed’ playing:ball is mader
the subject-matter of my other pénding ap-7 -
-plication, Serial No. 84,529, filed December 3, rig"

Having described my invention, I elaim-— .

~'to ‘deterioration, so_ that-the Wall: not only |

1

. withstands severe usage, but remains in its
. original elastic condition for 3long time. In
- .55 the-rubber-thread balls it is-usual to stretch
~the.thread nearly to the breaking-point while

-~ .winding, and. ewing to such violemt treat- |

ment thethread rapidly leses its life, particu- |

~ larly since it is not well cured, while in my

- 60 ball better results are obtained by subject-

ing rubber whigh:is well cured t consider-
ably léss'tension, thereby conducing to long

‘life-of the:ball. - Further, by tensioning the:

i

1. A process in producing playing-bals,
consisting in forcing sufficient fluent mass
into a hollow elastic sphere to swell or expand 120 °
sald sphere, and cauBing said masstoharden = -
-and form' a permarient core therein. - - "
- 2. A proeess in producing playing-balls,
consisting in foreing: a fluent mass intothe .=
;interior of a collapsible sphere and hardening. r2¢%

-said:mass to form a permanent core. .
- 8. A process in producing playing-balls, "
‘consisting in reducing inaterial to’a fluent -~
‘condition, foreing. it into a- hollow elastic. . : -

LI ) P

_ rihber after the manner of my invention it
- 65 iggiven:a:promp

. ]
. .
]
. -
-
' )
‘-u._
a

s given & prompimess ia: dclion whioh fs not | allowing saidaiatdria
- pOSBItﬂe inarib er-thread Eb&ll} the ac-ﬁgn- of i to form &a.core, '

[IFan

Sphere .so-as to fi swel -an
Lto dry or harden do0.as.- |

‘and swell the latter, apd 1557
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T 13‘: “Ijm b Tl E W g .[_!L'Ji.lu-_r.l.ut} Jreiv yraxy, U::l:
cpmlstlug in molding a core within a DIBVI-
ously-formed collapsible hollow sphere.

5. A process in producing playing-balls,
consisting in stretching-a soft sheet- rubber
envelop.upon a core. )

6. A process in producing playing+balls,
congisting in distending a sheot- 111111391‘ en-
velop upon acore of gutta-percha.

7. A process in producing playing- balls,

consisting in distending a soft sheet-rubber.

envelop upon a core of harder springy ma-
terial. |

8. A process in producing playing -balls,
consisting in forcing a moldable mass throucrh
a holé formed in a hollow sphere causing sald

-mass to harden and form a cqre, and then

pluggm g said hole.

9. A process in producing playing - balls,
consisting in forcmg sufﬁment mass bhrourrn
a hole formed in a vielding hollow sphere to
form a core whose bulk exceeds the original
capacity of the sphere, so as to expand said

- sphere, and then plugging said hole.

25
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10: A process in producing playing-bails,

consisting in reducing a mass of solid matter

to a fluent condition, lntroducmg said mass
through a hole fo1med in a hollow rubber
sphere untilsaid sphereis distended and then
plugging up said hole.

11.. A process in producing play ing-balls,

cqnsisting . in reducing a mass of yielding

solid matter to a fluent cond1t_10n foreing said
mass into a hollow rubber sphere, until said
sphere is disfended, and causing said mass to
harden while ander pressure. -

12. A process in producing playmn‘-}nllb,

conblstmfr in reducing solid matter toa fluent |
state by means of heat and fmcmfr said mat-

ter into a hollow sphele

13.. A process in praducing playing- balls,
consistingin heating gutta-percha, and intro:
ducing it mto a-hollow, rubber sphere:’
14 A process in. pmducmﬂ' playing-balls,
consisting in. heating gutta-percha, and forc-

ing it into a hollow mbber sphere 80 a8 to dis-.

| ta’hd the latter and form a epre theremthm

34,

i theé latter, and allowing smd cutta- percha to |
- consisting in' stretching a soft enyelop by

forcing a ﬂﬂent InAass theremto and causing

6o

156, A procehs in produecing playing-balls,

~consisting:in heating gutta- percha, then fore-
ing it throtigh a hole formed in a hollow rub-.
ber'sphere so as to distend the interior of
the latter, and then pluggmg said hole W1th-
‘rubber, - -

10, A pmcess in produemg playlng- balls,

conmﬁbmg in heating gutta-percha, forcing it
tend the latter..

it.into.a hollow rabber spliere so as to dlstend

solidify under. pressure.

17.- A process in producmé‘ playmg-balls,.
consisting in formmg 'a -soft-rubber hollow |

sphere with & ¥vent, inserting-a fupnel:into

said sphére, heating gutta- pereha causing

said gutta-percha to flow through said funnel

“and:foree out the air through sald vent, sub-
.+}ect1ng the gutta-percha to pressure so as to

disténd:said rubbet sphere, preventing the
eseape of the gutta-pemha through said vem‘

wh
-

o T T

*whllq%nder p

durirjg the application of pressure, allowing
the gutta-percha to harden under pressure,
withdrawing the funnel, and plugging-the
vent,

18, A process in producing playing-balls,

consisting in placing a hollow sphere of rub-
ber within a larger spherical chamber, fore-
ing heated gutta-percha into said sphere un-
til it distends sufficiently to fill said chamber,
and solidifying said gutta-percha whi le said
sphere remains in said chamber.

19, A process in producing playing-balls,

| eonsisting in placing a hollow sphere of rub-

ber w1Lh1u a larger spherical chamber, fore-
ing heated ﬂ'utta percha into said sphere,
th_el eby causing the same to distend«and to
be compressed a;gaiust the walls of said chain-
ber, and drying or solidifying said gutta-

percha before removing said sphere from sald

chamber.
- 20. A process in producing playing-balls,
consisting in plaeing a hollow sphere of rub-
ber within a larger spherical ehamber, fore-
ing heated gutta-percha into said sphere un-
til it dlstends sufficiently to fill said chamber,
allowing satd gutta-percha to solidify Whlle
said sphere remains in said chamber, and
pligging the opening in the sphere thmurrh
which the gutta-percha is injected.

21. A process in producing playlnv-balls,

‘consisting in forming a hollow sphere of firm,

highly- Vulcdm?ed rubber ingerting a funnel
into said sphere; placing sald §phere Withif™
a'8pherical chamber of larger diameter, heat-

nﬂ.l.,..-‘ﬁu"-

ing gutta-pércha, causing smd gutta—percha

to ﬂowthf‘oﬁ*h"éﬁTd fupnel into the interjor

of sald sphére and drive out the air, prevent-.
1 10%
;]ectmﬂ' the guttd=percéhiato pressure so.as to -
distend said sphere until it fills'said chamber,

m_,"‘il..:t..r;,:..:'i ‘I':*"I"""r*-""“-"""-q'_ﬂ

ing conbmued escape of gutta: pérclia, sub-

and causing said gutta- pelch‘t to Solldlfy

""ll-'l-rrr'-'

;gisum v

process in_producing pld:ymg-balls,?

40
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xio

consisting in intréducing a fluent massinto a.
hollow sphere of mdm-rubber, permitbing: the -

air to escape from said hollow sphere, closing

the air-vent, and foreing extra fluent mass.

into the sphere so:as to distend the latter.

23. A process in producing playlng-ballsy
"'_{301181312111*3" in introducing a fluid mass . info.a:

T1g

hollow spheére of india- 1ubber, permitting the.". -.“j '5 '

‘air to escape from said hollow sphere at-a

point near the. point of introduetion of- sald

“fluid mass, closing the air-vent, and foreing.

120, .

extra ﬂuent mass into the spbera S0 asg to dis-- -

24. A process in pruducmg playmg balls,:

125,

said mass to form a permanent hard core.or: .

filting too-large for the mormal capaﬂlty of
said ehvelop.

25. A process in producmg Jplaymg-balls,-

130

consisting in stretching a soft envelop. by

forcing a fluent mass there»mtn ant causing: -
-8aid mass to form-a permanent hard core or-
filling too large for the normal capaclty of .
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“ent condition, filling an envelop therewith,
- and causing said material to harden within
sald envelop. |

to swell or expand the latter, and causing |

4206
4 .
%
said envelop, and also causing the exterior:
of said envelop to acquire a predetermined.
form. o

26, A process in producing - playing-balls,
consisting in introducing a fluent mass into
the interior of a collapsible envelop, causing
the exterior of said envelop to acquire a pre-
determined form, and hardening said mass
within said envelop while such form is fiiain-
tained; T Ao e
- 27, A process 1n
congisting in reducing

producing playingébé{]]s,
hard material to a flu-

28. A process in producing playing-balls
consisting in reducing hard material toa fiu-.
ent condition, forcing it into an envelop so as |

| material to form a permanent core.

98% 5
A

Fhe .

gaid inaterial to harden so as to form a per-

manent core too large for the nofmal capacity
of the envelop. | R o
29, A process in producing playing-balls

*

20

consisting in molding a hard spriugy core "

within a previously-formed soft-rubber en-
velop. o |

30. A processin making playing-balls, con-
sisting in making an elastic envelop of ap-
proximate form but undersized, expanding
said envelop to full size by running material

T L Sl LE T h ¥ 4

within the same under pressure, closely ¢on-

fining said envelop while said material is un-

der pressure therewithin, atid causing gaid

| * TRANCIS H. RICE
Witnesses: |

B. C. STICKNEY,

FRrRED. J. DOLE.

ARDS. -
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