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UNITED STATES

PaTENnT OFFICE.

FRANCIS II. RICHARDS,

JERSKEY.

= —

OF HARTFORD, CONNECTICUT, ASSIGNOR TO THE
KEMPSHALL MANUFACTURING COMPANY,

A CORPORATION OF NEW

GOLF-BALL.

SPECIFICATION forming part of Letters Patent No. 697,927, dated April 15, 1902,
Epplicntiun filed March 8,1902, Serial No, 97,227, (No model.)

To all whony it nvay cornceri:

Beit knownthatl, FRANCIS H. RICHARDS, 3]
citizen of the United States, residing at Hart-
ford, in the county of Hartford and State of
Oonnectlcut have invented certain new and
useful Implm ements in Golf-Balls, of which
the following is a specification.

This invention relates to balls such as used
in golf and other games; and its object 1s to
pr oduee a ball of improved quality and in-
creased efficiency, and espeelftlly to 1ncerease
its flying power when given a hard blow with-
out unduly inereasing its sensitiveness to a
licht blow. I aim toproduce a ball which is
capable of absorbing from an implement a
ogreat momentum, to secure an improved ¢o-

- oper ative action between the several portions

of the ball, particularly of the shell or cover

~and the 1::13,?@1 lying immediately within the
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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 ::11—
ways produce the same 16811113 thus conduc-
ing to reliability and accuracy of action, and
also to prolong the life of the ball, To these
ends I preferably compress a layer of soft
rubber between a core of gutta-percha and a
shell of the same material, said rubber layer
consisting of a hollow Sphele pmwously dl&.-
tended upon said core,

In thedrawingsforming a part of thisspeci-
fication, I‘lfrum 1 is a view of a finished ball
madein aceordauce with my present improve-
ments, a portion thereof being broken away,
so as to exhibit its construection. Fig. 218 a
diagrammatic view illustrating the manner of
compressing a shell upon an inner ball. Fig.
3 is a view illustrating a stage in the process
of forming an inner ball. FlD‘ 4 18 a view
similar to Ifig. 3, but showing the process at
a later stage. Iig. d1s a cross-section of a
blank used in forming a portion of my im-
proved ball, mdlcatmn‘ one way of making
said blank in section. Fig. 6 is a view of a
blank made in one plece, fmd ¥ig. 71s a view
of a distended sphete which forms the center
piece or filling of a finished ball.

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

Plefembly I employ a hollow sphere A,

made of soft india-rubber, preferably a com-

- larger than the spherical blank A.

pound having firmness or toughness and
highly vuleanized. An opening I3 may com-
municate with the hollow C of the sphere,
which may be made either integral, as at Fig.
6, or of hemispheres A’ and A* Hig. 5, said

hemispheres being suitably united. I place

the sphere in a spherical chamber D, formed
in a mold consisting of opposing halves K and
I, having registering dowels G and clamped
together by anysuitable means. Each of said
members E and ¥ may have one-half of the
chamber D and which may be considerably
Into the
opening B in the latter I insert the mouth of
a funnel H, which 1s shown as penetrating
into the hollow C, although this is not im-
portant in all cases.
vided in the blank, a funnel of suitable shape
may be forced through the rubber at any
point. By means of the funnel the interior
C of the ballis placed in communication with
a vessel or receptacle J, formed or provided
in the apparatus above the chamber D, said
receptacle preferably being round and hav-
ing a closely-fitting plunger K.

I place in the receptacle J a quantity of
material, preferably gutta-percha, which may
by the action of heat be reduced to a plastic
or fluid condition, as at L., Fig. 3. 'This ma-
terial flows down the funnel H into the hol-
low of the rubber sphere A and drives ont
the air through a vent II, which in this in-
stance 1is 111ust1ated as a groove formed in
the side wall of the opening B and lying with-
out the funnel H. In the portion F of the
mold there may be provided a vent N, com-
municating at P with the ball-vent M, so that
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

I1f no opening is pro-
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H, 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, Fig. 4, 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

filling material into the interior of the ball,
causing the wall thereof to yield and distend-

| ing the ball until it completely fills the large

95

102




10

20

35

40

50

“velop AZ.

- |

697,927

spherical chamber D in the mold, as at Iig. | envelop, and shell have the substantial co-
- 4. The air may escape from the chamber

between the mold-sections or through a vent.

T. 1If desired, the core material may be sub-
Jected to great pressure after the rubber en-
velop contacts with the walls of the chamber.
'The gutta-percha or other material may pass
from a liquid into a dry or hard condition
while the plunger is still pressed down, so
thatthe core thus formed is in a state of com-
pression and so that the expanded condition
of the rubber shell or envelop A®is made per-
manent by reason of this solidification of the

core, (indicated by R, Figs. 1, 2, and 4.)

1'he core is thus closely joined to the envelop
In which it is molded. The mold EF may
then be taken apart and the ball removed,
the funnel A being withdrawn and the hole
(if any) left thereby in the ball being filled
with a rubber plug S, Fig. 7. The aperture
BM may be omitted from the blank A, and
instead of the funnel H a pointed injector
may be forced through the blank at any point,
rendering unnecessary the subsequent plug-
ging. Preferably the diameter of the core R
18 more than half that of the distended en-
In practice I find that by making
the core two-thirds of the diameter of the dis-
tended envelop excellent results are obtained

when the core is made of gutta-percha com- |

pressed and the shell is of a firm quality of

“highly-vulcanized india-rubber.

The principal effect of expanding a core
within the envelop resides in producing a
longitudinal tension of the latter, such ten-
sion, which of course extendsin all directions
around the ball,being indicated by concentric
broken lines A* at Figs. 2 and 4 and being
most pronounced at or near the outer or sur-
face portion of the ball. The inner portion
of said envelop is alsonow in a state of com-
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 surface of the envelop,
where said radial lines are thickest. Thus
at this stage the inner portion of the envelop
is practically in a state of tension and con-
siderable compression. Themedian portion is
also both compressed and tensioned, while

- the extreme outer portion is in a state of ten-
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sion only. |
In using the term ‘‘compression” herein as

applied to the rubber sphere or to the core I

refer tothe compressive tendency, which may
or may not cause a condensation of the bulk
of the material, the presence or absence of
such condensation depending upon the char-

acter of the material used and upon the de-

gree of pressure employed in forming the ball.
It is to be understood that in case condensa-

tion of the bulk of the coreor its soft envelop -
takes place it is due to the presence of air- |

spaces or impuritiesin the material. Itis not
essential in practicing my invention that the
core or envelop be always condensed in bulk,

operative relation set forth. | |

The ball thus formed is placed between
hemisphericalsegments1and 2, Fig. 2,formed
of gutta-percha and highly compacted, and
these assembled parts are placed between
forming-dies, as 3 and 4, whereupon the dies
are brought together by means of suitable
mechanism, whereby the shells (which are
preferabiy too large to fit snugly in the dies)

| are forced together until their edges are in

| pleting the ball, as at 1*, Fig. 1.

intimate contact, preferably effecting a weld.
The dies may be heated by steam or other-
wise for bringing the material of the seg-
ments into suitable condition and consistency
for compressing and welding them and com-
If desired,
the outer surface of the envelop A®or the in-
ner surface of the shell -segments or all of
sald surfaces may be first given an applica-
tion of suitable material or otherwise treated
or prepared so that the shell may be caused
to cling or adhere more tenaciously to the said
envelop Al

The abutting edgesof the original segments

at 1°and 2° may be made somewhat full, there-
by to furnish material for properly forming
the weld between them asthey are subjected
to the final ecompression, at which operation
the ball is finally shaped, and at the same
time the material of the shell is compressed

| between the dies and the resisting center

piece within the shell. This center piece is
first prepared somewhat over size, and when
the shell is compressed over the same the re-
sistance of the center piece while under such

compression furnishes a substantial support

for sustaining 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 shell is allowed to
cool before the completed ball is removed
from the dies. Thecompressing and heating
solidifies and toughens the gutta-percha shell
so that it becomes highly resistant or springy
and nearly indestructible, and also places the
center piece or the envelop A% under external
compression. Thus it will be seen that the
core IR is in a compressed condition, while the

| envelop A®is in a condition throughout of

longitudinal distention and transverse com-
pression due partly.to the compressing ef-
fect of the distended outer portion thereof
at A*and also to the reduction of its mass re-
sulting from compressing the shell 12 there-
on. At thesame time theshell 1*isin astate
of longitudinal or circumferential tension due
to the constant outward pressure of the in-
ner envelop A%, The material of the entire
ball from center to periphery is hence, at least
to some extent, under pressure or tension or
both, and hence in an abnormal highly-alert
condition, so that every particle of the ball
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which feels the impact of a blow acts with

promptness and vigorin response thereto, and

s0 long as when the ball is finished the core, | an extraordinary degree of efficiency is at-
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tained. The shell 1* is preferably somewhat
thiek, the rubber sphere A® being preferably
abut elﬂ'htv five per cent. of the “diameter of
the n'utta, -percha shell, as illustrated, tending
to avmd denting or vwlent distor b101:1 thereof
at one point when sharply struck and to dif-
fuse the distortion over a comparatively large

area, thus minimizing consumption of power'

in changing and rechanging the form of the

ball, and also, as will be manifest, calling into

action a large portion or all of the mass con-
fined within the shell and causing i1t to coop-
erate effectually with the latter in instantly
restoring the ball to normal form. It will
also be understood that the ontward pressure
of the mass A% has the useful effect of con-
stantly tending to maintain the shell 1* in a
true spherical fm m, and hence aids materially
in the instant restomtlon of the shell to its
spherical shape after a blow.
the alteration of the shell from its true
spherical form diminishes its interior capac-
ity, hence putting under further compression

every portion of the mass confined there-

within, including the elasticcore R, and since
every pal ticle of the imprisoned mass actively
opposes such compression the original form

of the shell is regained while it is still in con-

tact with the implement, with the result that
the ball flies a phenomenal distance. More-

over, this very opposition of the confined mass

to further compression renders it of especial
value as a support or backing for the shell,

inasmuch as by effectually opposing wolenb._

distortion at any particular point 1t prevents
the shell from denting sharply enough to pro-
duce injury, thus improving the eapaeity of
the ball for withstanding harsh usage. 16

will also be understood tha,t the 18811161113 and
rupture-proof characteristics of the ball are

oreatly angmented by reason of the com-
pressed eondltlon of the inner ball, since it is
rendered unnecessary for the shell to yield to

a great depth in order to set up in the con-

ned mass a degree of compression suificient
to properly suppmt the shell against a blow.
In other words, the first effect of a blow upon

a playing-ball is usually to compress the ma-
terial thereof until the limit of compression

is. reached, so that thereafter the implement

can only 11]:1p.:11t momentum to the body of
the ball without further distortion of the
same; but by having a center plece in the

ball in an initial state of high compression

the preliminary work of compression to be

performed by the implement is materially re-
duced, and the time during which the imple-
ment is occupled in compressing the ball 1s

shortened, with the result that it is enabled

more effectively to impart momentum di-
rectly to the ball, while better opportunity is

~afforded for the elastlmty of the ball to come

into play before it leaves the implement.
Thus the tense inner ball A®is advantageous

not only in cushioning or distributing the ef-

fect of the blow over a comparatively large
area of the shell 1* to prevent undue mﬂen-

In octher words,

S

[ tation and fracture thereof, bnt'also in that

it quickly reaches its 1limit of compression

under a blow and with great energy springs

back to its normal shape, so that the imple-
ment, although in motion, serves as a fulerum
or base from which the ball takes a spring.
In short, the ball has capacity for receiving
alarge amount of power by transmission from
the drwer with a minimum amount of trans-
formation of power into work within the ball
itself, and its efficiency is due in large meas-
ure to putting the elastic envelop in a state
of high initial tension by means of a highly-
compressed solid core. It will also be under-
stood that when the ball is struck lightly by

an implement it does not respond to the blow

with so much promptness as to render the

ball too springy for short drives or plays. In.
‘other words, when given a very light blow its
latent elasticity 1s not brought 111130_ play and
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it acts more like a dead ball; but'"when struclk

a blow of medium force eonmderable of its

latent power is called forth, and when given
a severe blow it exhibits phenomenal energy.
In some playmo'—balls the energy developed
by the ball is propmmonate to the force of

the blow; but in the present instance the fly-
ing powel of the ball increases vastly out of
proportion to the forece of the blow, thus ren-

dering it in the highest degree desnable for
both shmt plays &ud long duves The shell
is so stiff that a blow whlch is sufficient to
send the ball a few feet or yards is insuffi-
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cient to flex the shell, and hence the sensi-

but only affects a portion of the compara-
tively soft outer surface of the elastic inner

envelop A% so that the latter to a moderate

extent coOperates with the shell in reacting
upon the implement. When a severe blow

is given the ball, all portions thereof are
110

btoufrht into resilient action, as explained,
the les:.lstmn' action of the compressed resil-

lent core R belnﬂ' of great importance in en-

abling the ball to ﬁ'ather headway. Said core
R mot only itself absorbs momentum from
the implement, but also by reason of its solid-
ity prevents undue distortion of the ball, en-
velop A% and as well of the shell 17, nearly

| tiveness of the filling is not brought into use. .
A little harder blow flexes the shell sli ghtly,

105
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all of the forece going from the 1mplement to

the ball being llence utilized to impart ve-
locity thereto It will also be understood
that under the shock of a blow the solid cor e,

120

if slightly displaced from its trae central posi-

tion, affects somewhat the material of the en-
velop A® at the opposite side of the ball from

the implement, and also affects other portions
of the envelop, so that by reason of such
displacement almost if not all the material.

of the envelop is called into greater action

125

and more powerfully reacts, theleby impart-

'ing a higher degree of &GblVltj" or liveliness
to the. ball and causing the same to leave the

130

implement at higher weloclty It will be un- ﬁ:
derstood that the result of a blow will depend

upon the velocity and weight of the Imple-
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ment, as well as upon the weight of the ball,

. the depth of the depression produced in the
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ball, and especially upon the ratio of increase
in resistance offered thereby in proportion to
the force of the blow. In this instance this
ratio is very high. Gutta-percha possesses
to a superlative degree the quality of absorb-
ing force from the implement by which it is
struck, and by using this material for the
shell a great advantage is gained, since golf-
balls are of small size, and it is therefore im-
portant to utilize every part of the ball to
augment its flying power or, in other words,
to avoid carrying any dead-weight.

It is to be understood that my invention is
not limited in all cases to the use of aspringy
center piece or core at R, since other cores
may be employed within the scope of the in-
vention so long as a spherical or segmental
elastic hollow ball or shell is permanently ex-
panded over a solid or hard core which is too
large for the original capacity of the former.

An important advantage of my invention
resides in the durability of the ball, since for
the envelop A% I employ rubber of firm tex-
ture and highly vuleanized, 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. KExcellent results are obtained by
subjecting the well-cured rubber envelop to
tension whieh is moderate relatively to the
strength of the rubber, thereby conducing to
long life of the ball. Moreover, by tension-

ing the rubber after the manner of myinven- |

tion it is given a remarkable promptness in
action, and the abnormal condition of the
rubber is obtained, in large part at least, in-
dependently of the shell, hence avoiding the
objection of subjecting the shell to destrue-
tive internal pressure. The tension is in all
directions around the circumference of said
envelop, and hence the activity of all of its
particles is fully developed, or, in short, the
ball carries no dead-weight. Moreover, the
rubber envelop is heavy in proportion to its
bulk, thus enabling considerable weight to
be stored in a small shell, thus avoiding air
resistance, while having capacity for pro-
longed flight. Moreover, my improved ball
has a uniform solidity or density, and hence
the same blow always produces the same re-
sult, enabling the user to play to better ad-
vantage.

Should the original rubber ball A be some-
what imperfect or irregular in construection
or form, the expansion and solidification of
the core in thedescribed mannerare found to
compensate for such imperfection or irregu-
larity, since the rubber envelop is caused to
fit smoothly to the walls of the spherical
chamber D in the mold, and such irregulari-
ties as may exist are caused to develop upon

the inner surtace of said envelop, where they

1
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hence are rendered unobjectionable. 'Thus
I produce a smooth true curvature of the pe-
riphery of the envelop, which is a desidera-
tum. The core R is accurately centered in
the envelop and the latter in the shell, so that
the ball tends torun true instead of in a sinu-

ous path, as i1s the case with some playing-
balls.

My présent improvements are applicable

not only to golf-balls, but also, atleast in part,
tc balls for use in playing billiards and analo-
gous games, and it will be understood that

l the thickness of the shell and also the firm-

ness and relative size of the center pieces
may be varied in accordance with the re-
quirements of any particular game or use for
which the balls may be employed.

T'he exterior surface of golf-balls may be
pebbled ov scored. In Fig. 1 the ball is rep-
resented as furnished on the exterior surface
with relatively slight elevations of a spher-

1cal conformation. In billiard-balls,of course,

the outer surface should usually be smooth
and spherical. |

It will be seen that the rubber shell AS3,
which is solid as distinguished from a sphere
made by winding rubber threads, is inflated
or distended by the injected plastic or other
mobile mass R, such distention preferably
being carried to the extent of expanding the
rubber shell or increasing the diameter there-
of, although expansion isnot necessary in all
instances. By the described injection proe-
ess a uniformity of density of the core is pro-
duced not attainable by usual methods. The
rubber shell A® is thusput into a uniform ex-
panded condition, this quality being impart-
ed by the hydraulic action of the fluent in-
jected material, whereby I apprehend the
lines of stress become radial and being pre-
served by the hardening of the material with-
in the shell.

ber shell is squeezed between said casing and
the gutta-pereha core, as well as being in a
state of expansion upon the latter, so that a

particularly eifective golf-ball is produced.

In so far as certain features of my invention
are concerned 1t is not essential in all cases
that the filling be made of gutta-percha nor
the shell thereon of soft rubber, since other

materials may be used within the scope of

my improvements.

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

“Having described my invention, I claim—

1. A ballcomprising an integral hollow rub-
berspherein a state of expansion upon a solid
core, and a gutta-percha shell compressed
upon said sphere.

2. A Dball comprising an integral sphere of
rubber expanded over a solid and relatively

I hard filling formed from plastic material, and

By compressing upon the ball
thus formed a casing of gutta-percha the rub-
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a gutta-percha shell holding said sphere un-

become embedded with the solid core, and i der compression.
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. 3. A ball consisting of a whole thick spher-
ical india-rubber sphere in a state ol expan-
sion over a solid sphere of gutta-percha, and
a gutta-percha shell.

4. A ball comprising a whole sphereof 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 said
sphere, and a gutta-percha shell compressed
upon sald sphere.

5. A ball comprising an integral sphere ot
soft, elastic material expanded upon a solid
core of gutta-percha, and a shell formed
largely or wholly of gutta-percha and holding
said sphere under compression. |

6. ADballcomprising asolidspherical gutta-
percha core, a highly-vuleanized solid soft-
rubber envelop expanded thereon, and a shell
consisting at least partially of gutta-percha
and gripping said envelop.

7. Aball consisting of a core formed of plas-
tic material within a softel elastic sphere and
holding the latter under tension, and a shell
formed at least partially of gutt& percha and
holding said sphere under compression.

8. A ball consisting of a thick, spherical in-
dia-rubber envelop A’ stretched over a core of
cutta-percha E and having an opening elosed
by a plug S, and a gutta-percha shell upon

said envelop.

9, In a playing-ball, the emnbmatlon of a
spherical soft- 111bbe1 shell infiated or dis-
tended by a mobile mass injected thereinto,
and a cover or casing of compressed gutta-
percha upon sald soft-rubber shell.

10. In a playing-ball, the combination of a
spherical shell formed Of springy material and
inflated or distended by gutta-perchainjected
thereinto, and a casing formed of gutta-percha
compressed npon said Springy shell.

11. In a playing-ball, the combination of a
springy shell inflated or distended by springy
material injected thereinto, one of sald shell
and injected-material elements being harder
than the other, and a casing of gutta-percha
compressed upon said shell.

12. In a playing-ball, the combination of a
seamless springy shell inflated or distended
by springy material injected thereinto, one of
said shell and injected-material elements be-~

ingharderthan the other, and acasing formed |

of seﬂ'ments of gutta- pereha and welded and
eompressed upon sald shell.

13. In a playing-ball, the combination of a
springyshell inflated ordistended by springy
material injected thereinto, said shell being
softer than said injected material, and a cas-
ing formed of compressed gutta- peml a and
holdmo' the latter under compression.

14, In a playing-ball, the combination of a
seamless rubber shell expanded by gutta-

>

perchainjected thereinto,and a casing formed
of eutta-percha npon said rubber shell

15. Ina playing-ball, the combination of a
spherical shell formed of springy material and
inflated or distended by gutta-percha injected
thereinto, and a casing formed of spherical

segments of gutta - pelcha welded at thelr

edges and compwssed upon satd spheueal
shell

16. Ina playing-ball, the combination of a
shell formed of springy material and inflated
or distended by springy mobile -material 1in-

jected thereinto, and a casing consisting at

least partially of gutta- percha and holdmo‘
said springy shell undel compression.

17. Ina pl&ylnﬂ*—ball the combination of a
seamless springy shell inflated or distended
by springy material injected thereinto, one
of said shell and injected-material elements
being harder than the other, and a casing of
gutta-percha holding said seamlbss shell an-
der compression.

18. In a playing-ball, the combination of a
springy shell inflated or distended by springy
material injected thereinto, said shell being
softer than said injected material, and a cas-
ing consisting of welded sewments holding
Sald shell under compression; sald casing con-
sisting largely or wholly of O'thta-pel eha

19. Ina playing-ball, the combination of a

seamless rubber shell expanded by gutta-

percha injected thereinto, and a gutta-percha
casing compacted upon said shell and hold-
ing th@lantel under compression.

20. Aplaying-ball comprising a solid spher-—‘
ical envelop expanded upon a core and a cas-
ing of compressed gutta-percha upon said en-
| Vel()p

21. In a playing-ball, the combination of a

filling consistingof a sphenml envelop of soft
| mateual etpdnded upon a solid sphere and a

shell consisting of compressed segments of

gutta-percha and holdmﬂ' said ﬁlhnﬂ' undel‘

compression.

22. A playing-ball comprising a sohd soft’
spherical envelop expanded upon a solid.

sphere of gutta-percha, and a shell for med of

guatta- pereha and compwssed upon said en-
:velop

‘A ball comprising an integral hollow
mbbel sphere in a state of expansion upon a

‘hollow core, and a gutta-percha shell com-

pressed upon said sphele the diameter of
said core being substantially two-thirds the

‘diameter of said sphere, and said sphere hav-

ing substantially elfrhty five per cent. of the
diameter of said shell.
I‘RANOIS H. RICHARDS.

- Witnesses: _
B. C. STICKNEY,
JOHN O, SEIFERT.
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