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GATE BALL 

Wistiam J. Woit, Los Angeles, and Leith C. Wei 
area, Southgate, Calif.; said Weimer assignor 
to said Woit 

Original application October 25, 1938, Serial No. 
236,856. 
940, Serial No. 34,894 

Claims. (C. 273-58) 
This application is a division of our applica 

tion Serial No. 236,856 for a 'Method of manu 
facturing a game ball,' filed October 25, 1938. 
This invention relates to game balls including 

golf balls and polo balls and especially to base 
balls of the soft ball type in which a casing or 
COver encloses a center or core of compacted 
fibrous material. A ball produced in accordance with this in 
vention and the method of manufacture by 
which it is produced are similar to the game ball 
and method of producing it constituting the sub 
ject matter of Patent No. 2,127,487, issued on 
August 16, 1938, to William J. Woit. The ball 
and manufacturing method of this invention 
represent an improvement upon the ball and 
manufacturing method described in that patent. 

Balls of this general type comprise centers or 
cores of some fibrous material such as kapok, 
Wool, cotton Waste and the like, formed into gen 
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erally Spherical shape, and a cover for the center 
of. rubber, leather, or other suitable wear resist 
ing material. In the ball described in Patent No. 
2,127.487 the kapok core is wound with strands 
of yarn, cord, or other fibrous material, and a 
rubber cover is molded about this core. That 
invention relates to the establishment of internal 
pressure within the core while the rubber cover 
is being vulcanized thereon within a mold, and 
to the Subsequent relief of that pressure. This 
internal pressure forces the material of the rub 
ber cover into intimate contact with the inner 
Surface of the mold to give the ball a true spheri 
cal shape, to cast accurately upon its outer sur 
face designs which may be formed on the inner 
Surface of the mold, and to insure an even dis 
tribution of the material of the cover in a uni formly dense, solid layer devoid of soft spots. 
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becoming unduly dry with the result that it is 
pulverized by the heat of vulcanization or by 
treatment incident to its use in play. 
Other objects will be apparent from the foll 

lowing description of our invention and from the 
drawing by which it is illustrated as Well as 
from the claims in which the invention is 
specifically defined. 
In the drawing: 
Fig. is a sectional view of the sphere of kapok 

which constitutes the central portion of the ball. 
Fig. 2 is a sectional view of the kapok sphere 

after it has been Wrapped with a few strands of 
yarn. 

Fig. 3 shows in section the yarn-wound kapok 
sphere after it has been covered with an inner 
layer of rubber. I y 

Fig. 4 shows in section the ball center after 
the next step has been performed of winding 
additional strands of yarn upon it. 

Fig. 5 shows in section the ball with the rubber 
material of the outer cover in position ready 
for Vulcanization. 

Fig. 6 is a sectional elevation of a mold and 
the ball within the mold completely assembled 
and ready for the step of vulcanization. . 

Fig. 7 shows in vertical elevation the com 
pleted ball. 

Fig. 8 is a fragmentary sectional view on an 
enlarged scale showing the details of construction 
of the ball. 

Fig. 9 is a sectional: elevation of a mold and 
ball center within the mold, ready for applica 
tion of the covering material according to an 
alternative method. The first step in manufacturing the ball is 
the formation, according to any of the well 

The present invention has as one of its features . 
the provision of an inner layer or wall of rubber, 
additional to the outer rubber cover of the above 
mentioned patent, for the two-fold purpose of 
rendering the internally established pressure 
more effective and providing a stronger, more 
durable outer casing for the ball. 
Another purpose of the invention is the pro 

Vision of Specific means of a novel character for 
the establishment of internal pressure at the 
time of vulcanizing the ball, and of Specific 
means of a novel character for the application 
of the cover material to the core prior to vul 
Canization. 
Another feature of our invention relates to 

the character of the core and has as its purpose 
means for preventing the core material from 
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known methods familiar to those skilled in the 
art, of a compacted, roughly spherical mass ff 
of kapok, wool, cotton waste, or like material. 
One method of forming the ball of kapok con 
sists of pressing a measured quantity of kapok 
between two hemispherical metallic cups (not 
shown). While thus compressed, a few threads 
are passed back and forth between the mass of 
kapok by means of a needle which is inserted 
through slits formed in the cups, and the ends 
of the threads are tied, holding the kapok mass 
roughly to shape. The cups are then removed, 
and a few strands 12 of yarn are wound around 
the kapok , by any convenient means, in suff 
cient number to prevent stray fibers from pro 
jecting from the surface of the center. The ball 
center then appears as shown in Fig. 2. 
The center is next placed in an air-tight 



2 
chamber (not shown) into which steam at a 
pressure of about 50 pounds is admitted. The 
steam penetrates all parts of the kapok mass 
and moistens all of its fibers. It has been found 
that about a quarter of an ounce of Water is 
absorbed in this way by the kapok of a 4 inch 
ball, and other amounts proportionately by balls 
of other diameters. 
The saturated kapok mass f is then removed 

from the steam chamber and after cooling is 
dipped in or otherwise coated with rubber ce 
ment or latex, indicated in the drawing at 4, 
and is covered with a thin wall 5 of vulcanizable 
rubber. This wall 5 is preferably gas-tight 
after it has been applied and can be put on in 
any desired manner. We prefer to apply two 
hemispherical sheets of rubber in such manner 
that they are integrally joined at their meeting 
edges 6 to form a hollow sphere about the 
kapok. 
The ball at this stage in its manufacture is 

wound with strands of yarn forming a layer T 
which is preferably of substantially greater 
thickness than that of the strands 2. These 
strands are preferably coated with latex or the 
like before or during the winding operation. 
Under some conditions it may be preferred to 
use fabric Woven from fibrous material in place 
of wound strands of yarn or thread. This may 
be done by applying fitted sections of the fabric 
to the rubber wall 5, which may be secured in 
position by rubber cement or any other well 
known means. The center or core is then pref 
erably dipped in or otherwise coated with latex 
or similar material, as indicated at 7a, and cov 
ered with an outer casing 8 of vulcanizable rub 
ber which, like the wall 5, is preferably made by 
applying two hemispherical sheets of rubber to 
the ball center in such manner that they are 
integrally joined at their meeting edges 9. The 
ball is now completely assembled and ready for 
the molding operation. It has a diameter some 
what greater than the diameter which it is in 
tended the finished ball shall have. 
The assembled ball is placed in a two-part 

mold 20, the cavity of which is a sphere of the 
diameter of the finished ball. Since it is some 
what larger than the cavity of the mold, the ball 
is slightly compressed when the mold parts are 
brought together. 
An internal pneumatic pressure is next estab 

lished within the ball center. This may be ac 
complished by the use of a hypodermic needle 
2 to inject air or other fluid through the outer 
rubber cover 18, the strands 7, and the inner 
rubber layer or wall 5 into the ball center in 
the manner described in Patent No. 2,127,487, 
or it may be accomplished by means of a gas 
producing chemical either in liquid form or in 
the form of a pill (not shown) placed somewhere 
in or upon the kapok center prior to the ap 
plication of the rubber wall 5 thereon. Such 
chemicals generate gas when heated, which in 
this case is effected by the heat used to vulcanize 
the ball in the mold. This internal pneumatic 
pressure may also be created by wetting the 
kapok with liquid ammonia, before it is cov 
ered with the inner rubber wall 5, or the water 
with which the kapok is moistened as heretofore 
described may be relied upon to form steam 
when the heat of Vulcanization is Supplied. 

In any event, the injected air, chemically pro 
duced gas, ammonia gas, or steam establishes 
within the ball center and within the gas-tight 
wall 5 an internal pneumatic pressure which 
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forces outwardly the wall 5, the layer of strands 
of yarn 7, and the Outer cover 8 against the 
inner face of the mold 20. While this pressure 
exists, a Vulcanizing heat is applied to the mold. 
The Vulcanizable rubber of the outer cover 8 
in the softened condition induced by the vul 
canizing heat is pressed into intimate contact 
with the mold face and has formed on its outer 
Surface a Smooth spherical contour broken only 
by the relief and indented markings 22 corre 
Sponding to the design impressed upon the mold 
walls. This design may be in simulation of the 
Seans and stitches of a leather covered ball as 
shown at 22 in Fig. 7, or of any other desired 
character. 
The heated soft rubber material of both the 

layers 5 and 8 is forced into and between the 
strands of yarn of the layer 7 by the pneumatic 
pressure within the ball, thoroughly impregnat 
ing the strands, the material of one layer meet 
ing, coalescing, and becoming integrated with 
that of the other layer. After vulcanization, the 
cover of the ball becomes a single integral struc 
ture of rubber 28 (Fig. 8) extending from the 
inner face of the inner layer 5 to the outer face 
of the outer wear resisting cover 8, in which 
are embedded strands of yarn f7. Such a cover 
is Wear resisting, pliable, and, by virtue of the 
embedded strands of yarn or cord, is resistant to 
circumferential stretching caused by blows de 
livered to it when in play. Because of the inte 
grated character of the cover, no relative dis 
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placement of its parts is possible, and the de 
velopment of soft spots is delayed longer than 
is the case with baseballs of this type as now 
made. 
When Vulcanization is completed, the pressure 

Within the ball is relieved, either through the hy 
podermic needle or, if no needle is used, by punc 
turing the cover 28 as at 25 (Fig. 8), thereby al 
lowing the compressed air, gas, or steam to issue 
from the center of the ball. The moisture within 
the ball center which remained therein at the 
time the kapok was subjected to contact with 
steam is partially retained when the internal 
pneumatic pressure is relieved, serving to prevent 
the kapok from becoming unduly dry when the 
heat of vulcanization is applied. In any event, 
this applied moisture serves to prevent loss of 
moisture, naturally present in the kapok, under 
the action of the vulcanizing heat and subse 
quent venting of the ball center. 

If the kapok is allowed to become, dry, its fibers 
are broken, and in some cases become finely pull 
Verized both during vulcanization and afterward 
when the ball is being used in play, with the 
result that the ball loses the resiliency which is 
necessary for satisfactory performance. 
After the pressure within the ball is relieved, 

the ball is removed from the mold and when cool 
is ready for use. It is to be observed that, how 
ever, the internal pneumatic pressure is created, 
it is essential that it be relieved before the mold 
is parted. Otherwise rupture of the ball cover 
would occur. If the internal pressure is only 
that caused by heat expansion of the air, or va 
porization of moisture, normally present within . 
the kapok, the pressure can be relieved by the 
Simple expedient of cooling the ball before re 
moval of the mold from around it. If, however, 
additional pressure is desired in order to form a 
more perfect cover, as described above, and such 
pressure is established by means of injected air 
or gas, or by means of gas generated either by a 
chemical pill or by vaporization of an internally 
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disposed liquid such as ammonia, or by steam 
formed from a supernormal water content of the 
kapok, it is essential that such additional pressure 
be relieved through the hypodermic needle or by 
puncturing the outer cover 8. 

Fig. 9 shows an alternative means for applying 
the vulcanizable rubber material for the cover 8. 
Small metallic or stiff rubber pins 26 are secured 
to the ball center, and these pins are used as a 
means of mounting the center Within the mold 
parts 23 and 24. The pins are placed radially in 
the equatorial plane of the center coinciding with 
the plane of the meeting faces of the mold and 
are of sufficient length to project into small re 
ceiving grooves (not shown) formed in these 
meeting faces. The pins serve to suspend the 
center between the two halves of the mold with 
the outer surface of the center concentrically 
Spaced from the interior surface of the mold. 

Wulcanizable liquid rubber is then forced under 
pressure through a conduit 29 into a chamber 27 
So formed. The rubber material is forced into all 
portions of this chamber and is brought into in 
timate contact with the face of the mold. The 
pressure of the liquid rubber also serves to put all 
the component parts of the ball under pressure, 
which may be augmented by the admission of air 
through a hypodermic needle or by any of the 
other means above outlined. The ball is then 
Vulcanized, the internal pressure relieved if ad 
visable, and the ball removed from the mold as 
before, 

In the drawing the thicknesses of the layers 
of rubber 5 and 18, the layers of rubber cement 
f4 and 7a, and the layers of yarn 2 and f are 
magnified for clarity of disclosure. The thick 
ness of the entire cover portion 8 of the ball 
from the outer surface of the kapok mass f l to 
the outer surface of the completed ball is, rela 
tive to the diameter of the mass of kapok, sub 
stantially less than that shown in the drawing. 

It will be understood that many unessential 
variations in the structure of the ball and the 
method of manufacture can be made without de 
parting from the spirit of this invention. The 
kapok may have a small central core of hard 
rubber or other material, or the kapok may be 
formed around a small hollow sphere of rubber 
or other material if it is desired to lighten the 
weight of the ball or secure some other desired 
result. 
The Outer rubber, cover may be pre-moided in 

sections, as in hemispherical cups, and during the 
molding operation may be either partially or 
wholly vulcanized and have embossed thereon : 
markings representing seams and stitching or 
other designs molded on the outer surface. 
These molded sections may then be applied to the 
ball center and vulcanized in place upon the layer 
of yarn 7 in a mold or by the simple application 
of heat, or the sections may be coated on their 
inner face with self-curing liquid cement and ap 
plied to the ball center. If molded upon the cen 
ter, pressure may be applied internally as de 
scribed above. 

If it is desired to produce a leather covered 
ball, the process is modified. The outer rubber 

- cover is applied as before, but is preferably of 
less thickness. The leather cover may then be 
applied outside the outer rubber cover, and any 
of the known methods of securing it to the ball 
may be used. The ball may be vulcanized prior 
to the application of the leather cover, or the 
leather cover may be coated on the inner sur 
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the unvulcanized outer rubber cover and the 
completely assembled ball placed in the mold and 
vulcanized, either with or without the applica 
tion of internal pneumatic pressure. 
The word 'Vulcanizable' has been used in the 

above description to describe rubber material, 
either solid or liquid, which is capable of vul 
canization, and is applicable to rubber material 
which has been partially vulcanized as well as 
to that, which has been subjected to no vul 
canizing action. 
One main feature of this invention is the pro 

vision in a ball having a solid or substantially 
Solid fibrous center of a double-walled rubber 
cover, between which is interposed elongated 
fibrous material, the entire cover being preferably 
integrally united. A cover of this character en 
abies a more efficient use of internally applied 
pneumatic pressure to make a perfectly molded 
and uniformly dense cover, and when integrally 
formed provides a cover more resistant to cir 
cumferential stresses and less subject to relative 
displacement of its component parts. Another 
main feature is the provision of a supernormal 
content of water in the fibrous center of the ball, 
which prevents undue desiccation of the ball 
When Vulcanized, with resultant pulverization of 
its fibers and loss of elasticity of the ball in play. 
We claim as our invention: 
1. In a game ball: a substantially solid core of 

air-pervious, compacted fibrous material; a gas 
tight rubber wall enveloping said core; a con 
centric layer of fibrous strands enveloping said 
rubber wall; and a wear-resisting overall rubber 
cover contiguous to said layer of strands. 

2. In a game ball: a substantially solid core of 
air-pervious, compacted fibrous material; a gas 
tight rubber wall enveloping said core; a concen 
tric layer of fibrous strands enveloping said rub 
ber wall; and a wear-resisting overall rubber. 
cover contiguous to said layer of strands, said 
Strands being embedded in the rubber material 
of Said wall and cover, and the rubber material 
of Said Wall being integrally united with the rub 
ber material of said cover. 

3. In a rubber covered object: a substantially 
Solid core of air-pervious, compacted fibrous 
material; a gas-tight rubber wall enveloping 
said core; a layer of tension-resisting strands 
enveloping said rubber wall; and a wear-resisting 
Overall cover of flexible material enveloping said 
layer of strands. 
4. In a game ball: a substantially solid core of 

air-pervious, compacted fibrous material impreg 
nated with a supernormal content of water; a 
fluid-tight rubber wall enveloping said core; a 
concentric layer of fibrous strands enveloping 
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Said rubber wall; and a wear-resisting overall 
cover contiguous to said layer of strands. 

5. In a game ball: a substantially solid core of 
airpervious, compacted fibrous material; a gas 
tight rubber wall enveloping said core; a concen 
tric layer of textile material enveloping said rub 
ber wall, said layer being of substantial thickness 
and sufficient to appreciably modify the rebound 
characteristics of the ball; and a wear-resisting 
Overall rubber cover contiguous to said layer of 
textile material. 

6. In a game ball: a substantially solid core of 
air-pervious, compacted fibrous material; a gas 
tight rubber wall enveloping said core; a concen 
tric layer of fibrous strands contiguously en 
veloping said rubber wall, said layer of wound 
fibrous strands having a thickness several times 

face with latex or liquid rubber and applied to 75 greater than the diameter of the strands hereof 
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and sufficient to appreciably modify the rebound of the strands thereof and sufficient to appre 
characteristics of the ball; and a Wear-resisting ciably modify the rebound characteristics of the 
overall rubber cover contiguous to Said layer of ball, said concentric layer contiguously envelop 
Strands. ing said rubber wall; and a wear-resisting over 

7. In a game ball: a substantially solid core of 5 all rubber cover contiguous to said layer of 
air-pervious, compacted fibrous material; a gas- strands. - 
tight rubber wall enveloping said core; a concen- WILLIAM J. WOIT. 
tric layer of wound fibrous strands having a ETH. C. WEIMER. 
thickness several times greater than the diameter 


