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To all whont 0 Ny LoREerTL:

Beitknownthatl, Francrs H. RICHARDS, a
citizen of the Umted States, residing at Hm t-
ford, 1in the county of Hartford and State of

5 Conneeticut, have invented certain new and

useful Improvements in Golf-Balls, of which

the following is a specification.
Thisinvention relates to balls such as used
in golf and other games; and its object is to

1o produce a ball which is capable of absorbing
from an implement a great momentum and
in which there is an improved and more uni-
form coOperative action between the sev elal
portions of the ball.

15 In Patent No. 697 ,927, granted to me April
15, 1902, a hard casing is formed upon a
Sprin oy filling, the latter consisting of a rub-
ber sphere expanded by gutta- percha and the

casing being preferably made of gutta-percha.

20 1In said patent the casing 1is illustrated as
made in sections and while hot and plastic is
compressed upon the core, causing the seg-
ments to weld, the casing being hardened
under pressure and holding the core under

25 compresslon, so that the condition of the ball
throughout is tense, thus augmenting its ef-
fectiveness. In finishing the ball according
to said application the material of the casing
works into the bramble marks or pits in the

30 dies before the latter completely close, so that
during the final portion of the die-closing ac-
tion the brambles of the casing are shifted,
particularly at the equatorial portion of the
ball, there being thus a tendency to draw and

35 tear the casing. Moreover, it -is found diffi-
cult to properly close the dies which compress
the casing upon the previously-formed core,
owling to the tenaency of the casing material
to squeezeout between theapproaching edges

40 of the dies, thus forming a flash or fin and
tending to interfere with the completion of
the die action, especially 1f the die is made
in more than two parts. By my present lm-
provements these difficulties are overcome,

45 and the necessity of always making a shell

in segments 18 avoided, and the expense of

produection is decreased.
In the accompanying drawings, Figure 11s
a cross-section, and Fig. 2 a perspective,
zo partly broken away, of one form of a rubber-
casing blank,

Fig. 3 illustrates a stage in | and lying without the funnel J.

(No model.)

the production of a ball. Figs. 4 and 5 illus-
trate later stages. Fig. 6 is a finished ball
made in accordance with my present im-
provements and partly broken away, so as to 55
exhibit its construction.

In the several views similar parts are des-
ignated by similar characters of reference.

Preferably I employ a hollow sphere A,

‘made of soft india-rubber, preferably a com- 6o

pound having firmmness or toughness and
highly vuleanized. An opening B may com-
municate with the hollow C of the sphere,
which may be made either integral or other-
wise. Upon thissphere I form looselyathick 65
coating or casing D of gutta-percha. 'This
shell should be slightly undersize or smaller
than the ball as subsequently completed.

| The more elastic sphere A may be still

smaller in proportion, leaving an air-space at 7o
E between A and D. The latter may also
have an opening B, 1eglste11nﬂ' with B. I
place the ball thus formed in a spherical
chamber F, formed in a mold consisting of
opposing haives G and H, having 1*egistering i3
dowels J and clamped together by any suit-
able means. Each of said members G and H
may have one-half of the chamber ¥, which

I 1s preferably somewhat larger than the cellu-

loid ball D. The chamberissuitably figured, 8o
in thisinstance having bramble-pits F'. Into
the openings B B’, I insert the mouth of a
funnel J, which is shown as penefrating into
the hollow C, although this is not important
in all cases. By meansof said funnel the in- 83
terior C of the ball 1s placed in communica-
tion with a vessel or receptacle K, formed
in the apparatus above the chamber F, said
receptacle preferably being round and hav-
ing a closely-fitting plunﬂ*el L. The blanks go

'mdy be formed without the openings B and

B’, and apointed injector may be forced there-
into. T place in the receptacle I a quantity
of material, preferably gutta-percha, which
may by _the action of heat be reduced to a gg
plastic or fluid condition, as at M, Fig. 4
This material flows down the funnel J into
the hollow of the sphere A and drives out
the air through a vent N, which in this 1n-
stance is illustrated as a groove formed in 1co
the side wall of the main openings B and D’
In the por-
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9 and 6.
ber through a vent R. Sufficient force may

&

fion H of the mold there may be provided a
vent O, communicating at P with the ball-
vent N, so the air escaping from the ball
may be conducted out of the apparatus. The
fluid or plastic gutta-percha may therefore
seftle or be forced by the plunger 1. through
the funnel J, so as to completely fill the in-
terior of the ball A, whereupon the vent O in
the mold may be closed by a screw-plug Q,
Kig. 5, the overflow of the material into or
through said vent indicating to the workman
that the hollow C has been filled. By means
of suitable appliances the plunger L. may be
pressed still farther down, so as to force more
of the filling material 11:1130 the interior of the
ball, causing the walls thereof to yield and
expanding the casing until it not only fills

the gutta-percha casing D, but also causes

the latter to expand until it completely fills
the chamber F in the mold.
mold renders the gutta-percha casing plastic,
and it works into the bramble-marks 1in the
mold, and thus becomes embossed, as at Figs.
The air may escape from the cham-

be applied to the plunger L to subject the en-
tire ball to great pressure, thereby compact-
ing and improving the gutta-percha casing
and subjecting the expanded rubber sphere
to high compression. The gutta-percha or
other filling material is allowed to pass from
a liquid into a dry or hard condition while
the plunger is still pressed down with great
force, so that the expanded condition of both
the rubber sphere and the gutta-percha cas-
ing is made permanent, as indicated at Kigs.
5 and 6, the core being closely joined to the
rubber and the latter to the shell. The mold
may then betaken apartand the ballremoved,

the funnel J being withdrawn and th® hole
left thereby in the ball being filled with a
gutta-percha or other plug S, Fig. 6.

During the described operation the gutta-
percha casing 18 expanded in all directions
and caused to conform to the surface of 1he
chamber F, and the brambles or other fig-
ures D? are gradually formed upon the pe-
riphery of the ball, and since there is no
movement of the dies there is no tendency to
tear any of the brambles from the casing, nor
is the material of the casing itself likely to
be torn or unduly thinned at any point. On

“the contrary, the pressure of the fluent mass

is uniform in all directions throughout the
interior of the casing, while owing toits elas-
ticity the rubber tends to compensate for any
unevenness orirregularity in the form of any
of the parts. Since great pressure may be

produced by said plunger, the casing may be

thoroughly compacted, thereby conducing to
its toughness, durability, and springy prop-
erties, which are of great value in golf-balls.
By reason of the fluent mass of gutta-percha
being maintained at high pressure while the
portion thereof within the casing, as well as
the shell 1tself, cools or hardens the quality
of the ball is improved.

The heat of the

The core M’ differs |

!’

703,000

from a gutta-percha core, which is compressed

by dies, in thatit is in a more nearly uniform
condition throughout, while the gutta-percha
of the casing is compacted in radial direc-
tions all over the ball, and hence possesses
an evenness of textule not present 1n exter-
nally-compressed casings.

Preferably the wutta-percha in the recep-
tacle I is kept hot as well as under great
pressure during the hardening of ail or the
principal portion of the gutta-percha casing
and also during the hardening of the major
portion of the core, the latter cooling first at
its exterior and then gradually hardening to-
ward the center. By this means the core is
not only solidified, but also put in a condi-

‘tion of permanent compression, in which con-

dition it is held by the hardened gutta-percha
casing.
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Not. only is a ball thus produaced extremely

compact or solid, but it will also be under-
stood that the cabmﬂ* D’ powerfully grips the
filling and that the material of the ball from
center to periphery is in an abnormal condi-
tion.
tains the casing in a true spherical form and
immediately and powerfully resists distor-
tion thereof by a blow and by reaction aids
in speeding the ball when struck by an im-
plement. Thusan extremelyactive and pow-
erful ball is produced.
is not unduly sensitive to alight touch from
an implement, which renders it even more
desirable for the game of golf. The original
gutta-percha blank D may be either jointed
or seamless.

Modifications and variations may be re-
sorted to within the scope of my invention.

Having deseribed my invention, I claim—

1. In a playing-ball, a spherical shell con-
sisting at least partially of gutta-percha and
distended by plastic material injected there-
into; a layer of solid rubber intervening be-
tween said shell and said injected mass.

2. In a playing-ball, an embossed shell
formed at least pal_tlally of gutta-percha and
distended by a core of gutta-pereha injected
thereinto; a layer of tensioned solid rubber
intervening between said shell and said in-
]ectetl mass.

In aplaying-ball,ashell formed of gutta-

Qo

The compressed core effectually main- |
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Moreover, the ball
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pelﬁha, and distended by a gutta- pelcha core

injected thereinto; a layer of solid rubber
intervening between saild shell and said in-
jected mass; and a plug filling the m,]ectlon-
hole in the shell and rubber 1&5 er.

4. In a playing-ball, a seamless or contin-

uous shell of gutta-percha distended by a

mass of mobile solid material injected there-
into; a layer of tensioned solid rubber inter-
vening between said shell and said injected
mass.

A

FRANCIS II. RICHARDS.

Withesses:
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