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To all whom it may concern: ~ - , 

Be it known that I, HOWARD DORRANOE 
DAY, residing at 216 Medway street, in the 
city of Providence, in the county of Provi 
dence and State of Rhode Island, have in 
vented new and useful Improvements in Balls 
Used in Sports, of which the following is a 
speci?cation. - 

My invention relates to the structure of 
balls for use in sports, and particularly of 
golf-balls; and its object is to provide a ball 
of maximum resiliency, of perfect elasticity, 
of stability of its spherical form, a ball whose 
liveliness may be varied at pleasure by vary 
ing the degree of its elasticity and whose 
weight may also be varied without impairing 
its resiliency, and a pneumatic ball more per 
fectly protected than heretofore against rup 
ture or damage caused by‘ the impact of a 
blow. _ 

In carrying out my invention I employ a 
hollow inner spherical shell or envelop of 
elastic and resilient material and of suiiicient 
tensile strength to withstand a considerable 
bursting pressure. This shell‘ is ?lled with 

In order to 
withstand the outward or bursting pressure 
of the compressed gas within and also the 
additional strain of a heavy blow from with 
out, I provide a strength-giving or pressure 
resisting layer outside of the inner envelop, ' 
which has both ?exibility and tensile strength 
and may be made of any suitable material-— 
such as leather, fabric, or windings of thread 
or cord-—applied_in the manner presently to 
be described. To compensate for the loss of 
weight due to the gaseous ?lling used in place 
of the ordinary. solid core, I provide outside 
of the pressure-resistinglayer alayer of elastic 
and flexible material in which are embedded 
small dissociated pieces of material of a high 
speci?c gravity, such as lead shot. These 
pieces are arranged so as to be free from fric 
tion against one another and so as not to im 
pair the ?exibility of the containing envelop 
andare uniformly distributed, ‘so as not to 
destroy the weight symmetry of the ball. 
By changing the size or quantity of the weight‘ 
giving pieces the weight of the ball can be 
varied at pleasure. The result is best ac 
complished by using lead shot of small size 

'?gures. ‘ ' 

» Like parts in all ‘the ?gures are indicated 

embedded-in soft rubber to keep them ?rmly 
in place and to prevent them from coming 
into contact with one another. By placing 
the layer of shot in such a manner as to be 
at or near the outer surface of the layer of 
material in which they are embedded and di 
rectly inside of the external layer, presently 
to be described, the shot serve a further pur 
pose of protecting the strength-giving layer 
and pneumatic envelop within from damage 
or rupture by a blow from without.‘ Outside 
of this weight-giving and protective layer I 
provide an outer protective envelop to take 
the wear to which the ball is subjected and 
to further protect the layers within from in 
jury. This outer layer must have suitable 
elasticity and toughness. — 

Referring to the drawings, Figures 1, 2, 4:, 
5, 7, 8, 10,11, 13, and 14 show in section 

vention, illustrating the method or steps used 
in constructing the ball in accordance there 
with; and Figs. 3, 6, 9, 12, and 15 show a 
modi?ed form of construction. \ 

‘ The following description will sufficiently 
explain the figures without a more detailed 
description of the views illustrated in the 

by like letters of reference; _ V , 
The inner layer a is a shell or envelop of 

soft and flexible but elastic and tough ma 
terial, such as rubber, and is of true spher 
ical form. The shell (1 furnishes an air-tight 
lining or envelop for containing the com 
pressed gas, in which a puncture may be 
readily closed in the process of ?lling the 
same with air or other gas. In order to give 
the ball proper strength to’ resist the pressure 
due to the compressed gas within or’to a blow 
from without, I place about the shell a wind 
ings of thread, cord, or other suitable mate 
rial in three zones about the three perpen 
dicular axes of the sh ell, each zone occupying 
approximately ninety degrees of the surface 
of the shell, as shown in Figs. 7 and 8. .These 

' windings constitute a stren gth-givin g or'pres 
sure - resisting layer Z). By the foregoing 
method of winding. eachpart of ,the shell is 
covered with two layers of windings perpen 
dicular to each other, so as to resist the burst 
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ing stress of the shell in two perpendicular 
directions. Furthermore, the windings when 
thus applied are symmetrical with relation 
to the diameter of the ball, and thus preserve 
its weight symmetry. Between the windings 
and the shell beneath may be applied a coat 
ing of elastic cement to bind the windings to 
the shell a and to bind the threads or cords 
together. The cord should be applied at con 
stant tension to preserve uniformity of struc 
ture. Additional groups of windings may 
be applied in a similar manner if greater 
strength is desired to resist an increased pres 
sure. The two layers a and I) having now 
been joined, the wall of the shell a is punc 
tured by any suitable means, such as a hy 
podermic needle, and air is introduced at 
the required pressure through the opening 

‘and the opening thereafter hermetically 

25 

30 

35 

.40 

50 

55 

sealed. Outside of the strength-giving layer 
12 I provide a layer of flexible and elastic ma 
terial of uniform thickness, like soft rubber. 
This layer is indicated at 0. Embedded with 
in the layer 0 and evenly distributed are 
small dissociated pieces of a material of high 
speci?c gravity. (Shown in the drawings as 
lead shot of smallsize.) In constructing the 
layer 0 a layer of shot is preferably embedded 
in the layer 0 near the outer surface thereof 
and just within the external or protective 
covering next to be described. The outer 
most covering or protective layer 6 is a coat 
~ing of tough and elastic material, such as 
vulcanized rubber, and may be molded or 
otherwise applied to the outer surface of the 
ball to ?t the ball for use in the game of golf. 
The outer layer should be of uniform thick 
ness and its exterior surface may be provided 
with suitable markings or protuberances such 
as are commonly used in golf-balls. 

It will now be observed that the inner pneu 
matic shell ?lled with compressed gas will be 
reinforced and kept from bursting by the 
strength-giving layer 1), which in turn will be 
protected not only by the outer or protective 
layer e, but by the shot arranged on the outer 
surface of the weight-giving layer 0. The 
layer 0 therefore accomplishes the double re 
sult of giving the ball the proper weight and 
the consequent carrying power required of 
golf-ballsand also of protecting the layers Z) 
and a from a blow from without, which might 
otherwise tear the same and rupture the ball. 
The method of constructing the strength 

giving layer 1) by windings about the three 
perpendicular axes of the ball not only better 
preserves the symmetry of the ball than simi 
lar devices heretofore used, but also produces 
a stronger layer for the same weight of mate 
rial than has heretofore been obtained, owing 
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to the employment of the resultant of the ten 
sile strengths of the perpendicular cords. 
What I claim, and desire to secure by Let 

ters Patent, is— 
1. A pneumatic ball comprising an inner 

shell of elastic material containing a com 
pressed gas; a pressure-resisting layer out 
side of the inner shell consisting of windings 
of suitable material; a layer of elastic mate 
rial outside of the pressure-resisting layer 
having embedded and evenly distributed 
therein dissociated masses of material of high 
speci?c gravity adapted to protect the pres 
sure-resisting layer from rupture caused by 
a blow and also to give weight to the ball; and 
an outer protective covering. 

2. A pneumatic ball comprising an inner 
shell of elastic material containing a com 
pressed gas; a pressure-resisting layer out 
side of the inner shell consisting of windings 
of suitable ?exible material; a layer of elastic 
material outside of the pressure - resisting 
layer having embedded therein and evenly 
distributed near the outer surface thereof dis 
sociated masses of material of high speci?c 
gravity adapted to protect the pressu re-resist 
ing layer from rupture caused by a blow and 
also to give weight to the ball; and an outer 
protective covering. - 

3. A pneumatic ball comprising an inner 
shell of elastic material containing a com 
pressed gas; a pressure-resisting layer out 
side of the inner shell consisting of windings 
of suitable ?exible material symmetrically 
arranged about the three perpendicular axes 
of the shell; and a layer of elastic material 
outside of the pressure-resisting layer. 

4. A pneumatic ball comprising an inner 
shell of elastic material containing com 
pressed gas: a pressure-resisting layer out 
side of the inner shell consisting of windings 
of suitable ?exible material symmetrically 
arranged about the three perpendicular axes 
of the shell; a layer of elastic material out 
side of the pressure-resisting layer having 
embedded therein and evenly distributed 
near the outer surface thereof dissociated 
masses of material of high speci?c gravity 
adapted to give weight to the ball, and also 
to protect the pressure-resisting layer from 
injury by .a blow; and an outerprotective 
layer of suitable elastic material. 

In testimony whereof I have signed my 
name to this speci?cation in the presence of 
two witnesses. 

HOWAR D DORRANCE DAY. 

.Witnesses: _ 

GEORGE T. BAKER, 
NATHAN H. BAKER. 
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